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10.

6¢)

(b) oxygen in air reacts with the emitted HCI gas to
form a cloud of chlorine gas

(c) strong affinity of HCI gas for moisture in air
results in forming of droplets of liquid solution
which appears like a cloudy smoke

(d) due to strong affinity for water, concentrated
hydrochloric acid pulls moisture of air towards
itself. This moisture forms droplets of water and
hence the cloud.

Assertion (A) : Olefinic monomers undergo

addition polymerisation.

Reason (R) : Polymerisation of vinyl chloride is

initiated by peroxide/persulphates.

(a) Both (A) and (R) are true and reason is the
correct explanation of the (A).

(b) Both (A) and (R) are true but reason is not the
correct explanation of the (A).

(c) (A)istrue, but (R) is false.

(d) Both (A) and (R) are false.

Under ambient conditions, the total number of
gases released as products in the final step of the
reaction scheme shown below is

Complete hydrolysis
-7 7

XeFy P+ other product

\LOH’/HZO

Slow disproportionation
products o O /H0 Q
(@) 0 (b) 1 (c) 2 (d) 3

Which is a polymer of three different monomers?
(a) ABS (b) SBR
(c) NBR (d) Nylon-2-nylon-6

An inorganic salt (A) is decomposed on heating to
give two products (B) and (C). Compound (C) is a
liquid at room temperature and is neutral to litmus
while the compound (B) is a colourless neutral gas.
Compounds (A), (B) and (C) are

(a) NH,NO,, N,0, H,0 (b) NH,NO,, NO, H,0
(c) CaO,H,0,CaCl, (d) Ba(NO,),, H,0,NO,

Statement I : Bakelite is a thermosetting polymer.

Statement II : Bakelite can be melted again and

again without any change.

(a) Both statement I and statement II are correct.

(b) Statement I is correct but statement II is
incorrect.

(c) Both statement I and statement II are incorrect.

(d) Statement I is incorrect but statement II is
correct.

CHEMISTRY TODAY | JANUARY ‘25

11.

12.

13.

14.

15.

SF4 Hydrolysis A+B

A+H,S —> GCis
(a) solid sulphur
(c) SO,

Polymer obtained by addition polymerisation is
I.  polyethylene II. teflon

III. phenol-formaldehyde resin

IV. natural rubber V. terylene

(a) Iand III only (b) IL, IV and V only
(c) L IIand IV only (d) ITand IV only

(b) colloidal sulphur
(d) gaseous sulphur.

Match the Column I with Column II and mark the
correct option.
Column I Column II
A. |Tts partial hydrolysis does | (1) | He
not change oxidation state of
central atom
B. | It is used in modern diving | (2) | XeF,
apparatus
C. |It is used to provide inert | (3) | XeF,
atmosphere for filling
electrical bulbs
D. | Its central atom is in sp3d2 (4) | Ar
hybridisation

A-(1), B-(4), C-(2), D-(3)
b) A-(1), B-(2), C-(3), D-(4)
) A-(2),B-(1), C-(4), D-(3)
d) A-(1), B-(3), C-(2), D-(4)

In free radical mechanism of polymerisation of
addition polymer the chain propagation step is

(@ '+ M—— IM’

(b) Initiator—— I’

() IM" + M——s IMM"

(d) I (M), M +I(M),M —> I(M),M- M (M),I

During the formation of the N,0, dimer from two

molecules of NO,, the odd electrons, one in each

of the nitrogen atoms of the NO, molecules, get

paired to form a

(a) weak N-N bond, two N-O bonds become
equivalent and the other two N-O bonds
become non-equivalent

(b) weak N-N bond and all the four N-O bonds
become equivalent

(c) strong N-N bond and all the four N-O bonds
become non-equivalent

(d) strong N-N bond and all the four N-O bonds
become equivalent.

a)
)

—~ o~ A~ o~
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RuBBER

It is a common example of an elastomer. The rubber
obtained from natural sources is called natural rubber
and polymers prepared in laboratory which are similar
to natural rubber are known as synthetic rubbers.
Natural rubber is a hydrocarbon polymer. It has the
composition (CsHy),. Destructive distillation of natural
rubber gives mainly isoprene (2-methylbuta-1,3-diene).
Isoprene is the monomer of natural rubber. Natural
rubber is cis-polyisoprene.

CHj
nCHy= C—CH= CH,—— 20,
Isoprene °
CHj3
|
CH,- C=CH- CHy
Natural rubber ¢

e Synthetic rubber:
» It is obtained by polymerizing certain organic
compounds which may have properties similar
to rubber and some additional desirable

properties. °
» Most of these polymers are derived from
butadiene  derivatives. For  example,

neoprene, buna-S, buna-N, thiokol, silicones,
polyureathane rubber etc.
> Neoprene or polychloroprene : Prepared by
free radical polymerisation in presence of O, or
peroxides.
Greater stability to aerial oxidation and in its
resistance to action of vegetables or mineral oils.
> Buna-S : Prepared by free radical
copolymerisation. It is very tough, possesses
high abrasion resistance, high load bearing
capacity.
> Buna-N : Prepared by copolymerisation in
presence of a peroxide catalyst.
Vulcanization is a process in which natural
rubber is treated with 3-5% sulphur. It
introduces sulphur bridges between polymer
chains thereby increasing its tensile strength,
elasticity and resistance to abrasion. The rigidity
of any vulcanized rubber depends upon the
extent of sulphur cross-linking. The process of
vulcanization was developed by Charles Goodyear
in 1839.
Polythenes are linear or slightly branched long
chain molecules These are capable of repeatedly
softening on heating and hardening on cooling.

# WRAP it vp!

MULTIPLE CHOICE QUESTIONS
1. Which one of the following nitrogen oxides is an
anhydride of nitric acid?
(a) N,O; (b) N,O, (c) N,O; (d) N,O
2. The copolymer formed by addition polymerization

of styrene and acrylonitrile in the presence of
peroxide is

3.
CN
(a) +CH— CH,— CH,— (|3H 4.
(|:6H5 n
C.H; CN 5.
(b) ([:— CH— CH,
CH, "

C.H, CN
I |
(c) 1CH,— CH— CH—CH, 1.
(d) +CH, — $H —CH,—CH -

CH, CN
Which one is monobasic acid?
(a) H,;PO, (b) HPO; (c) H;PO, (d) H,PO,

Polymerisation of caprolactam yields
(a) terylene (b) nylon-6
(c) nylon-6,6 (d) both (b) and (c).

Concentrated hydrochloric acid when kept in open

air sometimes produces a cloud of white fumes. The

explanation for it is that

(a) concentrated hydrochloric acid emits strongly
smelling HCl gas all the time

CHEMISTRY TODAY | JANUARY ‘25 @
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1. (a): N,O; is the anhydride of nitric acid as it gives
HNOj; on adding water.

N,05 + H,0 —> 2HNO,

Y
3. (a):
(6] (6] (@] (0]
IIL Il Il Il
4 | N s | / | > / |
H H OH HOHO H HOHO OH HO OH O—OH
Monobasic Dibasic Tribasic Tribasic

As the hydrogen attached with O are replacable

(i.e., OH).
7 i’
G-(CHYsN-

i

N
4. (b): HZC,:/ C=0 535k
Hzct_ctHZ H,0

H. U Nylon-6
2 2
Caprolactam
5. (b) 6. (b)
. Complete
7. (C) H XeF6 + 3H20 W Xe93 + 6HF
OH/H,0

4- Slow disproportionation _

X606 + Xe@)% HXGO4

+ Hzo e Oz(g) Q

8. (a): ABS is acrylonitrile-butadiene-styrene
rubber which is obtained by copolymerisation of

acrylonitrile, 1, 3-butadiene and styrene.
CH,=CH+CH,=CH  +CH,=CHCH, —>

| | Styrene
CN CH=CH,
Acrylonitrile 1,3-butadiene
CH,—CH—CH,CH= CHCH,—CH,—CH
| ABS |
CN CHs |n

9. (a): NH,NO; —2N,0 +2H,0
(B) (©
10. (b): Bakelite can be heated only once.
11. (b): SF, + 2H,0 —> SO, + 4HF
(4) (B)
SO, + 2H,S —> 2H,0 + 3S (Colloidal)
(4) ©
12. (c) : Phenol-formaldehyde resin is obtained by
condensation of phenol with methanal in presence
of OH". Terylene is a polymer of terephthalic
acid and ethylene glycol formed by condensation
polymerisation. Polyethylene, teflon, natural
rubber are example of addition polymerisation.

CHEMISTRY TODAY | JANUARY ‘25

70)

13. (¢)
14. (¢) : R+ CH,=CH,—>R—CH, —CH,
15. (b) 16. (a)

17. (c) : We can represent CsBr; as Cs'Br;
18. (b): A>Q,B—>P,C—>S,D—>R
19. (c) : Noble gases exist as monoatomic gases.

20. (a): Poly-P-hydroxybutyrate-co-B-hydroxy
valerate(PHBV)isapolymerof 3-hydroxypentanoic
acid and 3-hydroxybutanoic acid.

21. (6) : H,S,04 (Peroxodisulphuric acid)

(@)
|

|
HOﬁOOﬁOH

(0] (0]
Oxidation state of sulphur in H,S,0y is +6.
22. (9) : Molecular weight of CaC, = 40 + 24 = 64
64 kg of CaC, gives = 28 kg of ethene
7 %20
16

2
20 kg of CaC, gives 6_2 x 20 =

35
=" 8.75 kg x 9 kg polythene

23. (1): Sulphur exists as S, form in vapour phase
which has two unpaired electrons while o-sulphur
and B-sulphur are diamagnetic.

24. (2): Biodegradable polymers are decomposed
underaerobic oranaerobic conditionsbecause of the
action of micro-organism and enzymes. Monomers
3-hydroxybutanoic acid and 3-hydroxypentanoic
acid form biodegradable polymer.

@
?H (l)H

CH;~CH—CH;~ COOH+CH;~CH:—CH— CH,— COOH

3-Hydroxybutanoic acid
—>+O—ICH—CH2—|C|—0— CH—CH- ﬁaﬁ

3-Hydroxypentanoic acid

CH, O  CHCH, O
PHBV

€3) -['NH—(CHZ)SCONH—CHZ—E)-];
Nylon-2-nylon-6
It is a polymer of glycine and 6-aminocaproic acid
and is a biodegradable polymer.
25. (4) : PCl; + SO, — POCl; + SOCl,
PCl, + H,0 —— POCI, + 2HCI
2PCl; + H,SO, ——> 2POCI, + SO,Cl, + 2HCl
6PCl, + P,0,, —> 10POCI,
@
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16. On complete hydrogenation, natural rubber
produces
(a) ethylene-propylene copolymer
(b) vulcanised rubber
(c) polypropylene
(d) polybutylene.
17. Which of the following statements is correct for
CsBr;?
(a) Itis a covalent compound.
(b) It contains Cs** and Br™ ions.
(c) It contains Cs" and Br; ions.
(d) It contains Cs*, Br~ and lattice Br, molecule

18. Match column I with column II and mark the
appropriate choice.

Column I Column IT

A. | PAN P | Plexiglass

B. | PMMA Q | Orlon

C. | PVC R | Teflon

D. | PTFE S | Thermoplastics
(a) A>QB—>R,C—>PD—>S
b)) A->QB—>PC—>S,D—>R
(c) AS,B>R,C—>QD—P
(d A—->RB—>S,C—>PD—>Q

19. Which of the following statements about noble

gases is false?

(a) They are used to provide inert atmosphere in
many chemical reactions.

(b) They are only sparingly soluble in water.

(c) They form diatomic molecules.

(d) Some of them are used to fill discharge tubes
used for advertising signs.

20. The monomers unit of PHBV is

(a) 3-hydroxybutanoic acid and
3-hydroxypentanoic acid

(b) 3-hydroxybutanoic acid and
3-hydroxyhexanoic acid

(c) 3-hydroxyhexanoic acid and
3-hydroxyheptanoic acid

(d) 3-hydroxypropanoic acid and
3-hydroxybutanoic acid

NUMERICAL VALUE TYPE QUESTIONS

21. What is the oxidation state of sulphur in
peroxodisulphuric acid?

22. Calculate the amount of polythene formed from
20 kg of calcium carbide from the reactions given
below :

CaC, + 2H,0 —>Ca(OH), + C,H,

Pd-BaSO,
HC=CH+H, CH,=CH,
nCH,=CH,——> +CH,—CH, 3,

Polythene

23. Among the following allotropic forms of sulphur,
the number of allotropic forms, which will show
paramagnetism is
(i) o-sulphur
(iii) S,-form

(ii) B-sulphur

24. How many of the following sets form biodegradable
polymers?
(a) 3-Hydroxybutanoic acid and
3-hydroxypentanoic acid
(b) Acrylonitrile and 1,3-butadiene
(c) Urea and formaldehyde
(d) Ethylene glycol and terephthalic acid
(e) Adipic acid and hexamethylene diamine
(f) Glycine and 6-aminocaproic acid
25. Among the following, the number of compounds
that can react with PCl; to give POCI; is

0,, CO,, SO,, H,0, H,S0,, P,0,,

Chemistry
abulletin

Single atom layer of gold produced for the
first time

Goldene synthesised via etching technique used in
Japanese knife-making

A sheet of gold just a single

atom layer thick has been

created for the first time

using a method employed K‘:—:\Af*“ AVAVAVAYAVAVAYAY
in Japanese forging art. AVATATA yfi‘vrrvv’vd
The researchers, based : AY
at Link6ping University
in Sweden, hope that the
properties of the material, which they have dubbed Goldene, will
open up new applications including Carbon Dioxide conversion
and water purification. Interest in two-dimensional materials was
sparked by the discovery of graphene but there are significant
challenges associated with synthesising 2D materials comprised
solely of metals.

e

A i e o e e (o o O e e
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11.

@

Glucose HCN X Hydrolysis Y HHI 7
eat °

Identify Z.

(a) 2-Iodoheptane

(c) 2-Iodohexane

(b) Heptane-2-ol
(d) Heptanoic acid

Out of the following, which type of interaction is
responsible for the stabilisation of a-helix structure
of proteins?

(a) Ionic bonding (b) van der Waals’ forces
(c) Hydrogen bonding (d) Covalent bonding
Insulin regulates the metabolism of

(a) minerals (b) amino acids

(c) glucose (d) vitamins.

Match the vitamins given in column I with the
deficiency diseases caused by it given in column II
and mark the appropriate choice.

Column IT

Column I

(D) |Vitamin B (iv) | Cheilosis

(a) (A)— (iv), (B) — (iii), (C) — (1), (D) — (ii)
(®) (A) = (@), (B) = (i), (C) — (iii), (D) — (ii)
() (A)— (i), (B) = (i), (C) = (iv), (D) — (iii)
(d) (A) - (iii), (B) = (iv), (C) — (ii), (D) = ()

The following tripeptide can be synthesized from
which of the following amino acids ?

Ho Me Pll 0
HZN\VKNJYNJOH
H | H
z O
e H

(a) Glycine, Leucine and Alanine
(b) Alanine, Isoleucine and Glycine
(c) Valine, Alanine and Glycine

(d) Alanine, Serine and Glycine.

In DNA, the complementary bases are

(a) uracil and adenine; cytosine and guanine
(b) adenine and thymine; guanine and uracil
(c) adenine and thymine; guanine and cytosine
(d) adenine and guanine; thymine and cytosine

In both DNA and RNA, heterocyclic base and
phosphate ester linkages are at

(a) Csand C, respectively of the sugar molecule

(b) C, and Cs respectively of the sugar molecule

(c) C,and C; respectively of the sugar molecule

(d) Csand C, respectively of the sugar molecule.

CHEMISTRY TODAY | JANUARY ‘25

12.

13;

14.

15.

Mark the wrong statement about denaturation of
proteins.
(a) The primary structure of the protein does not

change.

(b) Globular proteins are converted into fibrous
proteins.

(c) Fibrous proteins are converted into globular
proteins.

(d) The biological activity of the protein is
destroyed.

Assertion (A) : Purine bases present in DNA are

adenine and guanine.

Reason (R) : The base thymine is present in RNA

while base uracil is present in DNA.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) Aistrue but R is false.

(d) A is false but R is true.

Assertion (A) : A solution of sucrose in water is

dextrorotatory. But on hydrolysis in the presence of

a little hydrochloric acid, it becomes laevorotatory.

Reason (R) : Sucrose on hydrolysis gives unequal

amounts of glucose and fructose. As a result of this,

change in sign of rotation is observed.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) Aistrue but R is false.

(d) A is false but R is true.

Assertion (A) : All enzymes are made up of proteins

and all proteins have three dimensional structures.

Reason (R) : Primary structures of protein are

sequence of amino acids.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) Aistrue but R is false.

(d) A isfalse but R is true.
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Exam on
27" February

[:I_HSS 'X" Chapterwise practice questions for CBSE Exams as per the latest pattern

and syllabus by CBSE for the academic session 2025-26.
SRR Biomolecules

General Instructions : Read the following instructions carefully.

(a) There are 33 questions in this question paper with internal choice.

(b) SECTION A consists of 16 multiple-choice questions carrying 1 mark each.
(c) SECTION B consists of 5 short answer questions carrying 2 marks each.
(d) SECTION C consists of 7 short answer questions carrying 3 marks each.
(e)  SECTION D consists of 2 case-based questions carrying 4 marks each.

(f)  SECTION E consists of 3 long answer questions carrying 5 marks each.

(g) All questions are compulsory.

(h)  Use of log tables and calculators is not allowed.

Time Allowed : 3 hours Maximum Marks : 70
(6) A polymer of B-glucose is readily digested by
The following questions are multiple-choice questions human being and not that of o.-glucose.

with one correct answer. Each question carries 1 mark. (c) Polymers of both o.- and -glucose are readily
There is no internal choice in this section. digested by human beings.

(d) Polymers of both o- and B-glucose are not

1. Which set of terms correctly identifies the
readily digested by human beings.

carbohydrate shown?
3. Which of the following statements is not correct?

H OH (a) The tertiary structure of proteins is three
HOH,C dimensional.
P /M (b) In globular proteins, nearly all the

H HO hydrophobic groups are hidden inside and
1. Pentose 2. Hexose the polar groups are present on the surface
3. Aldose 4. Ketose resulting into a spheroidal shape.
5. Pyranose 6. Furanose (c) Only hydrogen bonds are involved in the
(a) 1,3and 6 (b) 1,4and 5 tertiary structure of proteins.
() 2,3and5 (d) 2,3and 6 (d) Globular proteins are soluble in water.

' ' ' 4. Which among the following carbohydrates results
2. Which of the following statements is correct? in to the formation of invert sugar on hydrolysis?
(a) A polymer of a-glucose is readily digested by (a) Maltose (b) Lactose

human beings and not that of 3-glucose. (c) Stachyose (d) Sucrose

CHEMISTRY TODAY | JANUARY ‘25 m
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28.

(a) Explain why glycine exists as a Zwitter ion
(N"H;CH,COOQ") but anthranilic acid does not.

(b) State the significance of primary and secondary
structures of proteins.

(c) Differentiate between peptide linkage and
glycosidic linkage.

SECTION D

The following questions are case-based questions.
Each question has an internal choice and carries
4 (2+1+1) marks each. Read the passage carefully and
answer the questions that follow.

29.

74)

Chargaff, an Austrian biochemist, as his first step in
DNA research, set out to see whether there were any
differences in DNA among different species. After
developing a new paper chromatography method
for separating and identifying small amounts of
organic material, Chargaff reached two major
conclusions:

(i) The nucleotide composition of DNA varies
among species.

(ii) Almost all DNA, no matter what organism or
tissue type it comes from maintaining certain
properties, even as its composition varies. In
particular, the amount of adenine (A) is similar
to the amount of thymine (T), and the amount of
guanine (G) approximates the amount of cytosine
(C). In other words, the total amount of purines
(A + G) and the total amount of pyrimidines
(C + T) are usually nearly equal. This conclusion
is now known as “Chargaft’s rule”

Chargaff’s rule is not obeyed in some viruses.
These either have single-stranded DNA or
RNA as their genetic material.

(a) A segment of DNA has 100 adenine and 150
cytosine bases. What is the total number of
nucleotides present in this segment of DNA?

(b) A sample of hair and blood was found at two
sites. Scientists claim that the samples belong
to same species. How did the scientists arrive at
this conclusion?

OR
How can Chargaff’s rule be used to infer that the
genetic material of an organism is double - helix
or single- helix?

(c) The sample of a virus was tested and it was
found to contain 20% adenine, 20% thymine,
20% guanine and the rest cytosine. Is the
genetic material of this virus (i) DNA-double
helix (ii) DNA-single helix (iii) RNA? What do
you infer from this data?

CHEMISTRY TODAY | JANUARY ‘25

30. Pentose and hexose undergo

intramolecular
hemiacetal or hemiketal formation due to
combination of the ~-OH group with the carbonyl
group. The actual structure is either of five or six
membered ring containing an oxygen atom. In the
free state, all pentoses and hexoses exist in pyranose
form (resembling pyran). However, in the combined
state some of them exist as five membered cyclic
structures, called furanose (resembling furan).
i)
o

Pyran Furan
The cyclic structure of glucose is represented by
Haworth structure :

6 6
CH,OH CH,OH
Hf—o0H H 0 OH
H H
4 1
oH H/“ *Nou H"
HO OH HO H
3 > 2
H OH H OH

o-D-(+)-Glucopyranose
o and B-D-glucose have different configuration
at anomeric (C-1) carbon atom, hence are called
anomers and the C-1 carbon atom is called
anomeric carbon (glycosidic carbon). The six
membered cyclic structure of glucose is called
pyranose structure.
(a) Which type of linkage is present in maltose

sugar? Draw its structure.

(b) The following carbohydrate is

B-D-(+)-Glucopyranose

OH
H "
HO
Lok £ OH
H HOn

(i) aketohexose (ii) an aldohexose
(iii) an o-furanose (iv) an o-pyranose.
(c) In the following structure, anomeric carbon is

HOH,C
O,  OH
4NOH /!

HO 2

3

OH
(i) C-1 (ii) C-2
(iii) C-3 (iv) C-4

OR

Which of the following is formed by o-D-
glucopyranose unit and P-D-fructofuranose
unit?

(i) Sucrose
(iii) Lactose

(ii) Maltose
(iv) Starch
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16. Assertion (A) : Nucleotides are phosphate esters of

nucleosides.

Reason (R) : The various nucleotides in nucleic

acids are linked either through purine or pyrimidine

bases.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) A istrue but R is false.

(d) A is false but R is true.

SECTION B

This section contains 5 questions with internal choice
in two questions. The following questions are very
short answer type and carry 2 marks each.

17. Distinguish between :
(a) Essential and non-essential amino acids.
(b) o-Glucose and B-glucose.

18. How will you distinguish 1° and 2° hydroxyl groups
present in glucose? Explain with reactions.

19. Give explanation for the following : (Any 2)
(a) Glucose does not give 2,4-DNP test.
(b) The two strands in DNA are not identical but
are complementary.
(c) Starch and cellulose both contain glucose unit
as monomer, yet they are structurally different.

20. Account for the following :
(a) There are five —OH groups in glucose.
(b) Glucose is a reducing sugar.
OR
What happens when D-glucose is treated with the
following reagents?

(a) Bromine water (b) HNO,

21. Which sugar is called invert sugar? Why is it
called so?

SECTION C

This section contains 7 questions with internal choice
in one question. The following questions are short
answer type and carry 3 marks each.

22. State differences between the following pairs :
(a) a-helix structure and B-pleated sheet structure
(b) Primary and secondary structures of proteins
(c) Enzymes and vitamins

23. (a) How are vitamins classified? Give examples.
(b) Name the vitamin whose deficiency causes :
(i) Night blindness
(ii) Scurvy
24. An optically active compound having molecular
formula, CsH,,0, is found in two isomeric
forms (A) and (B) in nature. When (A) and (B)
are dissolved in water they show the following
equilibrium :
(A) = Equilibrium mixture = (B)
Optical 111° 52,27 19.2°
rotation
(a) What are such isomers called?
(b) Can they be called enantiomers? Justify your
answer.
(c) Draw the cyclic structure of isomer (A).

25. What are nucleic acids? Mention their two

important functions.

OR

What happens when D-glucose is treated with the

following reagents?

(a) HI

(b) Bromine water followed by HNO,

(c) NH,OH

26. Give reason for the following :

(a) Amino acids behave like salts rather than
simple amines or carboxylic acids.

(b) Pentaacetate of glucose does not react with
hydroxylamine.

(c) Vitamin-C cannot be stored in our body.

27. (a) Why is D-fructose used only for sweetening
cold drinks and not hot ones?
(b) Write the reaction of glucose with HCN.
(c) How do you explain the presence of all the six
carbon atoms in glucose in a straight chain?

DECEMBER 2024
2-b-ELUTRIATION
4-1-ISOENTHALPIC
6-e-VOLTAMMETRY

1-j-RUTHENIUM
3-i-EPOXIDATION

5-d-DEGENERACY
7-h-CHROMOPHORES 8-g-AUTOCATALYSIS

9-a-HYDROXYAPATITE  10-c-PLUMBOSOLVENCY

Winners : Ankita, Kundan
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12. (c) : During denaturation of proteins, globular
proteins undergo coagulation or precipitation to give
fibrous proteins.

13. (c) : Thymine is present in DNA while uracil is
present in RNA.

14. (c) : The hydrolysis of sucrose by boiling with
a mineral acid (HCl), produces a mixture of equal
molecules of D-glucose and D-fructose. Sucrose
solution is dextrorotatory, specific rotation = + 66.5°.
But on hydrolysis, it becomes laevorotatory. The specific
rotation of D-glucose is + 52° and of D-fructose is —92°.
Therefore, the net specific rotation of an equimolar

+52°-92°

mixture of both is: =-20°

Laevorotatory.

15. (d): All enzymes are made up of proteins and
all proteins do not have 3-dimensional structures.
Structures of proteins are classified into primary,
secondary, tertiary and quaternary structures and only
tertiary has 3-dimensional structure. The sequence
in which the amino acids are arranged in a protein is
called primary structure of protein.

16. (c) : The various nucleotides in nucleic acids are
linked through phosphate ester groups.

17. (a) The amino acids which can be synthesised in
our body are called non-essential amino acids.

While the amino acids which cannot be synthesised
in our body and must be taken through diet are called
essential amino acids.

(b) o-Glucose and B-glucose differ in configuration of
-OH group on the anomeric carbon (C,). In a.-glucose,
the —~OH group at C, is towards right while in 3-glucose,
the ~-OH group at C, is towards left.

18. On oxidation with nitric acid, glucose yields
a dicarboxylic acid, saccharic acid. This indicates
presence of one primary (-OH) alcoholic group in
glucose because only 1°(-OH) groups are oxidised to
(-COOH) group with mild oxidising agents such as
HNO; while 2°(-OH) groups need drastic conditions
to oxidise. Thus, rest four (-OH) groups in glucose are
2°(-OH) groups.

CHO COOH

' HNO, !
(CHOH), —=5 (CHOH),
CH,OH COOH
Glucose Saccharic acid
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19. (a) Actually, glucose exists in the cyclic hemiacetal
form with only a small amount (< 0.05%) of the open
chain form. Since, the concentration of the open chain
form is low and its reaction with 2,4-DNP is reversible,
therefore, formation of 2,4-DNP derivative cannot
disturb the equilibrium to regenerate more of the open
chain form from the cyclic hemiacetal form and hence,
does not give this test.

(b) The two strands in DNA molecule are held together
by the hydrogen bonds between purine base of one
strand and pyrimidine base of the other and vice versa.
Because of different sizes and geometries of the bases,
the only possible pairing in DNA are G (guanine) and
C (cytosine) through three H-bonds, i.e., (C = G) and
between A (adenine) and T (thymine) through two
H-bonds (i.e., A =T). Due to this base-pairing principle,
the sequence of bases in one strand automatically fixes
the sequence of bases in the other strand. Thus, the two
strands are complementary and not identical.

(c) The basic structural difference between starch and
cellulose is of linkage between the glucose units. In
starch, there is «-D-glycosidic linkage. Both the
components of starch-amylose and amylopectin are
polymers of a-D-glucose.

On the other hand, cellulose is a linear polymer of
B-D-glucose in which C, of one glucose unit is connected
to C, of the other through B-D-glycosidic linkage.

20. (a) Acetylation of glucose with acetic anhydride
gives glucose pentaacetate which confirms the
presence of five —OH groups. Since it exists as a stable
compound, five —OH groups should be attached to
different carbon atoms.

CHO CHO

| [l
(CH—O—C—CHj),
|

( (::H OH), Aceticanhydride

CH,0OH CHZ—O—CIi—CH3
0]
(b) Glucose reduces Fehling’s reagent.
H\ //O HO\ //O
i T
|
H—C—OH H—lC—OH
|
HO—C—H 2+ HO—C—H
| +2Cu — | F CuZO
H—Clj—OH +2H,0 H_|C_OH + 44t
H—C—OH H—|C—OH
|
CH,OH CH,OH
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SECTION-E

The following questions are long answer types and
carry 5 marks each. All questions have an internal
choice.

31. (a) What is the basic structural difference between
glucose and fructose?
(b) Give answer for the following:

(i) Write the structure of the product obtained
when glucose is heated with Tollens
reagent.

(ii) Why vitamin A can be stored in our body

while vitamin B cannot?

Explain glycosidic linkage by giving
example.

Which component of starch is a branched
polymer of a-glucose and insoluble in
water?

(iii)
(iv)

OR
(a) Write the name of the vitamin whose deficiency
causes bleeding of gums.
(b) Give reason for the following:
(i) Amino acids show amphoteric behaviour.
(ii) Sucrose is a non reducing sugar.
(iii) Which one of the following is a disaccharide :
Starch, Maltose, Fructose, Glucose?
(iv) Explain the presence of a carbonyl group
in a glucose molecule.

32. (a) Write the reactions showing the presence of
following in the open structure of glucose :
(i) an aldehyde group
(ii) a primary alcohol.

(b) What are the hydrolysis products of (i) sucrose
and (ii) lactose?

(c) Coagulation of egg white on boiling is an
example of denaturation of protein. Explain it
in terms of structural changes.

OR

(a) Explain why Sucrose is dextrorotatory but
the mixture obtained after hydrolysis is
laevorotatory.

(b) Is diet consisting mainly of rice, an adequate
diet? Why or why not?

(c) Differentiate between following :

(i) Amylose and Amylopectin
(ii) Nucleotide and Nucleoside

33. (a) How will you differentiate between fibrous
protein and globular protein?

(b) What is DNA finger printing? What are the
areas of its application?
OR
Write some points of resemblance and point of
difference between glucose and fructose.

SOLUTIONS

1. (a) : The given carbohydrate is aldopentose and the
structure is of furanose.

2. (a) : Polymer of o.-glucose is starch which is readily
digested by humans as

nH,0 Maltase
2(C6H1005)MW nC,H,0, ——> 2CH,.0,

Maltose Glucose

Polymer of B -glucose is cellulose which is not digested
by human beings.

3. (¢

4. (d): The hydrolysis of sucrose is also called
inversion of sucrose, and the product is called invert

sugar.

CpH»0, + H,0 — CH 06+ CH O
Sucrose D-(+)-Glucose  D-(-)-Fructose
5. (d)

6. (c) : Thea-helix structure of proteins is stabilized by
hydrogen bonds between the NH and CO groups of the
main chain.

7. (c) 8. (d) 9. (¢

10. (c) : In DNA, A(adenine) pairs with T(thymine)
and G(guanine) pairs with C(cytosine).

11. (c) : In both DNA and RNA, heterocyclic base and
phosphate ester linkages are at C,; and C; respectively of
the sugar molecule.

SOLUTIONS TO DECEMBER 2024 QUIZ CLUB

i 1. Butter of antimony 11. Copper; Antimony i
E 2. Marie Curie 12. Fermi E
i 3. Zeta potential 13. Flue E
i 4. Chlorine 14. Detinning E
E 5. Nitrate 15. Hexose E
i 6. Calcium carbonate 16. Plaster of Paris i
i 7. Cellulose 17. Silicone E
i 8. Soundness 18. Hydrogen E
E 9. Isomorphous 19. Antoine Lavoisier E
E 10. Carbogen 20. Antifreeze E
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5. (a)

6. (d): Chloroform has been replaced by less toxic,
safer anaesthetics, such as ether. This is because
breathing about 900 parts of chloroform per million
parts of air (900 parts per million) for a short time can
cause dizziness, fatigue, and headache.

7. (b): CgH,,0, ~ommentation » ¢, H.0H + 2CO,T
Glucose or Ethanol
Fructose

If air gets into fermentation mixture, the oxygen of air
oxidises ethanol to ethanoic acid which in turn destroys
the taste of food products.

8. (d): Electron withdrawing groups increases the

acidity of carboxylic acids.
/4
¢ -
¢}
Electron donating group

destabilises the carboxylate
anion and weakens the acid.

Electron withdrawing group
stabilises the carboxytale anion
and strengthens the acid

9. (a)

10. (c) : When a protein in its native form is subjected
to change like change in pH, the hydrogen bonds are
disturbed. Due to this, globules unfold and helix get
uncoiled and protein loses its biological activity. This
is called denaturation of proteins. During denaturation
secondary and tertiary structures are destroyed but
primary structure remains intact.

Case Based Questions

1. (a) (iv) : Figure (I) shows positive deviation from
Raoult's law.

(b) (i) : Figure (II) shows negative deviation from
Raoult's law.
(c) (ii): Solution (P) will follow Raoult’s law due to
nearly same interactions between A - A, B - B and
A - B. The solution formed will be nearly ideal.
OR

(iv) : P=PSX, + P3X,
P=100><l+60><3

4 4

P =70 mm Hg < 75 mm Hg (experimental)

Thus, there is positive deviation. Hence (i) is true. The
mixture is more volatile due to decrease in b.pt. Thus, (ii) is
true, also force of attraction is decreased hence (iii) is true.

2. (a) From the given data we find that ¢, for
decomposition of Xy is constant (i.e., 100 min). Hence
order of reaction is 1.

0.693 0.693 U
=———=6.93%x10 " min

t, 100

(c) Time taken for 75% completion of reaction

=2X 1y, =2 % 100 = 200 min

(b) Rate constant, k =

OR
22X —— 3Y + 27
Initially 800 0 0
After time, t (800 -2p) 3p 2p

When the pressure of X is 700 mm of mercury.
Then, (800 - 2p) =700 or 2p =800 - 700 = 100
or p=100/2=50 mm of Hg

Total pressure = (800 - 2p) + 3p + 2p = 800 + 3p

=800+ 3 x50 = 800 + 150 = 950 mm of Hg
3. (a) A— [Ni(NH;)]*"

In this complex, Ni is in +2 oxidation state. The electronic
configuration of Ni** is 3d°.

[Ni(NH,) > :
3d 4s 4p 4d
x| ||

sp’d” hybridisation

EXAM ALERT 2025
CBSE Exam Date
Physics Class 12 21 February
Chemistry Class 12 27" February
Physical Education Class 12 17" February
Mathematics Class 12 8™ March
English Elective/Core Class 12 11" March
Hindi Elective/Core Class 12 15" March
Biology Class 12 25" March
7 Computer Science Class 12 29" March
Entrance Exam Date

JEE Main Session 1 Between 22" January to 31%* January

JEE Main Session 2 Between 1% April to 8" April

NDA | 13" April

VITEEE 215 27" April (Tentatively)

KEAM Between 22™ April and 30" April
JEE Advanced 18" May

NDAII 14" September
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Unit 8

» The p-Block Elements (Group 15 to 18) » Polymers

THE p-BLOCK ELEMENTS (GROUP 15 TO 18)

The elements of groups 13, 14, 15, 16, 17 and 18 are
known as p-block elements. These elements have 3, 4, 5,
6,7 and 8 electron in their outermost shell. Their valence
shell electronic configuration is ns*np'® (except He).

Group 15 ELements (NiTRoGeN FamiLy)

The elements Nitrogen (N), Phosphorus (P), Arsenic
(As), Antimony (Sb), Bismuth (Bi) and Moscovium
(Ms) constitute group 15 of the periodic table. The
first two elements of this groups i.e., nitrogen and
phosphorus are non-metals, the next two, arsenic and
antimony are metalloids whereas the element, bismuth
is a metal. They are collectively called as pnictogens.

Group 15 Elements (nsznp3)

Physical Properties

T
Element At. Electronic Oxidation
No.| Configuration State
Nitrogen (N) 7 |[He] 2522173 -3,-2,-1,
0, +1, +2,
+3, +4, +5
Phosphorus (P) | 15 |[Ne] 3s°3p° -3, 43,45
Arsenic (As) 33 |[Ar] 3d1°4324p3 -3,+3,+5
Antimony (Sb) | 51 |[Kr] 4d'%5s*5p° -3, 43,45
Bismuth (Bi) 83 |[Xe] 4f*5d"%6s%6p” |+3, +5
Moscovium (Mc) 115|[Rn] 5f*6d'°75°7p’ -

Property N P | As | Sb Bi
Atomic mass 14.01|30.97|74.92|121.75| 208.98
(g mol™})

Ionisation 1402|1012 | 947 | 834 703
enthalpy I/

(AH/KJ mol ™)

Ionisation 2856 | 1903 | 1798 | 1595 | 1610
enthalpy IT

Ionisation 4577 129102736 | 2443 | 2466
enthalpy III

Electronegativity | 3.0 | 2.1 | 2.0 | 1.9 1.9
Covalent 70 | 110 | 121 | 141 148
radius/pm

Ionic radius/pm | 171 | 212 | 222 | 76 103
Melting point/K 63 | 317 | 1089 | 904 544
Boiling point/K | 77.2 | 554 | 888 | 1860 | 1837
Density/[g cm™ |0.879(1.823(5.778| 6.697 | 9.808

(298 K)]

Atomic radii : It increases with increase in atomic

number as we move down the group. However, there

CHEMISTRY TODAY | JANUARY ‘25 @
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Yes, the complex is Paramagnetic as it contains 2
unpaired electrons.
(b) B— trans-[Ni(en),(NH,),]**
The complex B cannot react with en due to its trans
geometry.
C — Cis-[Ni(en),(NH,),]**
Complex B and C are geometrical isomers.
(c) Comlex C, Cis-[Ni(en),(NH;),]*", is of the type
[M(AA),(B,)]. It shows optical isomerism as it is
unsymmetrical.

OR

D — [Ni(en),]**

4. (a)Due to the presence of hydrogen bonding in
alcohol, it has higher boiling point. No such bonding is
present in alkanes.

(b) As the number of carbon atoms increases, the
influence of ‘“—OH group becomes less and less
dominant as hydrogen bond has short range order. The
van der Waals™ force of attraction and covalent bond
dominates for a compound with higher number of
carbon atoms.

(c) Yes, they could intersect.
OR

Yes, the melting point of alcohols will also be higher
than their corresponding alkanes, this is again due to
the presence of hydrogen bonding.

5. (a) Compound A is benzamide.

CONH, NH,
Br, + KOH. @
(A)
NH, NiCl

NaNO, + HCl
273K

(b) @ @ CH,CH,0H @
ey
(B) ©

NH, NC
© @ CHCI, + NaOH @
-

(D)
5¢)
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OR
NiCI” I

K

(B) (E)
6. (a) Glucose on oxidation with conc. HNO;
gives saccharic acid (S) and with bromine water gives
gluconic acid (Q).

(b) (iv):

CIHO l Il
5(CH,4CO),0
(ClHOH)4 S(CH,CO)0, ((llH—O—C—CH3)4

CHO

CH,OH CHZ—O—l(II—CH3
2 o
(o) (ii):
(liHO (llOOH
H—C—OH H—(ll*—OH
HO—C—H  —ominey  yo—c*—H
| Water I
H—(li—OH HO—(ll*—OH
H—C—OH H—(lﬁ*—OH
CH,0H CH,OH
The * marked carbons are chiral.
OR
(iii) :
CHO
| HL A 2° 2° 2° 29
(CHOH), —=> CH,—CH,—CH,—CH,—CH,—CH,
1-hexane
CH,0H

WISH OSMOSIS WORKED LIKE THIS!!

Low [info]

Concentration
gradient
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Physical Properties

Element | Covalent | Ionic Ionisation | Melting | Boiling | Pauling’s | Electron |Density| Oxidation
radius | radius energy point | point | electro- gain (g/cm?) state
(pm) | M*(pm) | IE, (kJ/mol) | (°C) (°C) |negativity| enthalpy
66 140 1314 -219 -183 3.5 -141 1.32 | -2,+1,+42, -1
S 104 184 1000 120 | 445 24 | -200 | 206 |-2,+2,+4,+6
Se 117 | 198 941 217 | 685 25 | -195 | 419 [-2,+2,+4,+6
Te 137 | 221 869 452 | 987 2.0 -190 | 625 | -2,42,+4,+6
Po 146 | - 813 247 | 962 1.76 -174 | 94 |  +2,+4

Chemical Properties

Both oxygen and sulphur are very reactive and the
reactivity decreases as O > S > Se > Te.

Hydrides

Elements of group 16 form hydrides of general formula
H,M e.g, H,0, H,S, H,Se, H,Te and H,Po. All these
hydrides have angular structure, which involve sp’
hybridization of the central atom. On moving down
the group from O to Te, the size of the central atom
increases and its electronegativity decreases.
Characteristic properties of hydrides

(i) Volatility or boiling point : Thus, the trend of
volatility is H,O < H,Te < H,Se < H,S. The abnormally
high boiling point and therefore low volatility of water
is due to the association of H,O molecules through
hydrogen bonding.

(ii) Thermal stability : The thermal stability of the
hydrides decreases from H,O to H,Te as H,0O > H,S
> H,Se > H,Te. On going down the group, the size of
the central atom increases. As a result, the M-H bond

strength decreases and therefore,

decreases.

thermal stability

(iii) Acidic character : The hydrides of groupl6 are
weak diprotic acids in character.

eg, H,S = H"+HS; HS = H" + $~

The acidic character increases on moving down the
group from H,O to H,Te as H,0 < H,S < H,Se < H,Te.
The increase in acidic character from H,O to H,Te can
be explained on the basis of size of the central atom.
As the size of the central atom increases in the order
O < S < Se < Te, there is an increase in bond length, and
bond cleavage becomes more and more easy. So, the
proton releasing tendency and thus, acidic strength of
the hydrides increases down the group.

(iv) Reducing character : All the hydrides except
water act as reducing agents and their reducing power
increases from H,S to H, Te. This is due to the decrease in
thermal stability of the hydrides. Greater the instability
of hydride, greater is its reducing character.

Oxoacids of Sulphur
Oxoacid Oxidation State of Sulphur, Basicity and Salt Type Structure
Sulphurous acid, +4, dibasic, and forms two series of salts, sulphites @
H,S0, (SO3") and bisulphites (HSO; ) !
HOH/O/ \o
Sulphuric acid (oil of +6, dibasic and forms two series of salts, sulphates i
vitriol), H,SO, (SOZ7) and bisulphates (HSO,”) ol A /S\o
OH
Peroxomonosulphuric acid +6, monobasic and forms single type of salt, i
(Caro’s acid), H,SO peroxymonosulphates (HSO;") S
e ’ 0/(41{\070H
Peroxodisulphuric acid +6, dibasic acid and forms single type of salt, ﬁ <”D
(Marshall’s acid), H,S,04 peroxydisulphates (S,05") S S
oo N
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is small increase in covalent radii from As to Bi, this is
due to presence of completely filled d and / or f orbitals
in heavier members.

Ionisation enthalpy : Ionisation enthalpy of these
elements is much higher than the corresponding
elements of group 14 due to increased nuclear charge
and stable exactly half-filled electronic configuration.
Electronegativity : It decreases down the group due to
gradual increase in the atomic radii of the elements.
Melting and boiling points : M.pt of group 15 elements
first increase from N to As due to increase in their
atomic size and then decrease to Sb and Bi because of
their tendency to form three covalent bonds instead of
five Covalent bonds due to inert pair effect.
Non-metallic and metallic character : Down the
group, metallic character increases.

Allotropy : All the elements, except nitrogen and
bismuth, show allotropy. Phosphorus exists in three
allotropic forms such as white or yellow, red and black
phosphorus.

Chemical Properties

Hydrides : Form MHj; type hydrides.

Melting point : PH; < AsH; < SbH; < NH;
Boiling point : BiH; > SbH; > NH; > AsH; > PH,

Stability, Basic character, Bond angle,
Strength of M—H bond decrease.

|

NH, PH, AsH, SbH, BiH,

Bond angle: (107.8°) (93.6°) (91.8°) (91.3°) (90.0°)

Reducing character, Acidic character increase.

Halides : Nitrogen forms MX; type of halides while rest
other form both MX; and MX; types of halides.

Stability : NF, > NCl, > NBr,
Lewis acid strength : PCl; > AsCl; > SbCl; and
PE, > PCl, > PBr, > PI,

Lewis base strength : NI; > NBr; > NCl; > NF;
Bond angle : PF; < PCl; < PBr; < P14

Oxides : All these elements form oxides of the types
X,0;, X,0, and X,0..

nature
increases

N204 P408 - - -

N,05| P,Oq | As,O¢ | Sb,Og | Bi,O4 J/Acidic
N,05| POy |As,049|Sb,Opp| -
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Oxides of Nitrogen
i f Physi
O.XI L 0.S. e Structure
Nitrogen appearance
Nit[rous +1 Colourless N=N -0
oxide, N,O | gas, neutral
Nitric Colourless o se
: +2 N=0:
oxide, NO gas, neutral | *°
Dinitrogen filue O\ A0
trioxide. N.O +3 | coloured I.\{—N\
> solid, acidic 0
D1n1tr9gen Co'lourles's O /O
tetraoxide, +4 | solid/liquid, ZN_NN
N,O, acidic (@) (¢)
Nitrogen ” Brown gas, /I:I
dioxide, NO, acidic o NQ
Dini
1n1tr9gen Colourless OR O 770
prntoxide, 7 solid, acidic | 7 N N
N,Os ’ o” o
Oxoacids of phosphorus
©
|
P
-H,0 HO/ \%O )
Metaphosphoric acid
HPO; (P =+5) (Monobasic)
o (@] (e)
{l 2 molecules |I! | |
P
AN 0 NN
HO ]
SpOH HO EH l)H OH
Orthophosphoric acid Dipolyphosphoric acid
= ribasi (or Pyrophosphoric acid)
HyPO, (P =+9) (Tribasic) H4p2<y)7(}’p:§) (Tetrabasic)
l el l—[O]
O (@] O
[l Il I
P P— P
VRN N
Ho \OHO_OH no” \OH 0{1 OH

Peroxomono-
phosphoric acid
H3PO5 (P = +5)(Tribasic)

Hypophosphoric acid
H,P,04 (P = +4) (Tetrabasic)

Grour 16 ELemMenTs (OXYGEN FamiLY)

Occurrence and Abundance

Oxygen, sulphur, selenium, tellurium and polonium
constitute the group 16 elements of the periodic
table, these are also called chalcogens i.e. ore forming
elements. All these are non-metallic in character. The
metallic character increases down the group. The last
element of the family, polonium has metallic character
and is a radioactive element with a very short life period.
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Grour 18 ELements (NoBLE GASES)

The elements Helium (He), Neon (Ne), Argon (Ar),
Krypton (Kr), Xenon (Xe), Radon (Rn) and Oganesson
(Og) constitute together in group 18 of the periodic

which all members are gases and are chemically inactive
under ordinary conditions. They are collectively called
inert gases or rare gases because they are found in
very small quantities in nature. These are also termed
as zerovalent elements because they show zero valency
due to chemical inertness.

Chemical Properties

In general, noble gases are not very reactive.

Their inertness to chemical reactivity is attributed to

the following reasons :

e The noble gases have completely filled ns’np®
electronic configurations in their valence shells.

e The noble gases have very high ionisation energies.

e The electron affinities of noble gases are almost

table. This is the only group of the periodic table, in Zero.
Compounds of Xenon
Compound Preparation Properties
XeF, Xe + F, = -XeF, —=—Xe + 2HF
(Xenon (bassss) H,0 i
b
difluoride) XeF. - Xe + 2HF + 70,
? L9 Xe + 2HF +C,
XeF, Xe + 2F, %, XeF, e Colourless, crystalline solid with melting point,
(Xenon 117.1°C. XeF4 + 2H2—) Xe + 4HF
tetrafluoride) e Undergoes disproportionation in water.
6XeF, + 12H,0 — 4Xe + 2XeO; + 24HF + 30,
e Gives adduct.
XeF, + SbF;——> [XeF,]* [SbF]~
XeO, Complete hydrolysis of XeF, and XeF; : | Colourless, highly explosive and powerful oxidising
(Xenon 6XeF, + 12H,0 — 4Xe agent. With water forms xenic acid.
trioxide) +2XeO; + 30, + 24HF | XeO; + H,O0 — H,XeO,
XeF, + 3H,0 — XeO, + 6HF Undergoes disproportionation when dissolved in
alkali.
2XeO; + 40H" — Xe + O, + XeOF + 2H,0
XeOF, Partial hydrolysis of XeF; : Colourless valatile liquid
(Xenon XeFg + H,O —— XeOF, + 2HF
oxytetrafluoride)
XeO,F,, Partial hydrolysis of XeOF, or XeF,: | Colourless solid.
(Xenon dioxy- XeOF, + H,0 —— XeO,F, + 2HF Undergoes hydrolysis readily.
difluoride) XeF¢ + 2H,0 — XeO,F, + 4HF XeO,F, + H,0 — XeO; + 2HF
Action of SiO, on XeOF, :
2XeOF, + $i0,—> 2XeO,F, + SiF,
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Group 17 ELements (HALoGen Famiry)

Elements of group 17, Flourine (F), Chlorine (Cl), Bro
(At) is a radioactive element.

Physical Properties

Group 17 elements >

Atomic and ionic radii 4—
Increase down the group and halogens
are smallest atoms in a period. L
Ionisation enthalpy <—
Ionisation enthalpy is very high and
decreases down the group.
Electronegativity 4——
Fluorine is the most electronegative
element and electronegativity decreases
down the group.

_,}

Chemical Properties
Reactivity: All the halogens are chemically very reactive
elements. This is due to their low dissociation energy.
Oxidising power : The oxidising power decreases as we
move down the group from Fto L. i.e., F, > Cl, > Br, > I,
Conversely, I" is the strongest reducing agent while F
is the weakest reducing agent.
Hydrides (Hydrogen halides) : All the halogens
combine directly with hydrogen to form covalent
molecular hydrides but their reactivity progressively
decreases from fluorine to iodine.
Bond strength, bond length and thermal stability :
Since size of halogen atom increases from F to I down
the group, bond length of H - X bond increases down
the group. HF < HCl < HBr < HI Larger the bond
length, lower the bond strength and vice-versa. Thus,
order of bond strength is HF > HCI > HBr > HI.
Thermal stability of hydrogen halides decreases from HF
to HI, their reducing power increases from HF to HI.
Higher the bond dissociation energy, greater will be
thermal stability. Thus, thermal stability follows the
order : HF > HCl > HBr > HI
Acidic strength : The acidic strength of these acids
increases down the group and hence follows the order :
HF < HCI < HBr < HI
Since H—I bond is weakest, it can be easily dissociated
into H" and 1" ions while HF with greater bond

52
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mine (Br) and Iodine (I) are known as halogens. Astatine

Electron gain enthalpy

Electron gain enthalpy increases from F to Cl and
then decreases to I. Smaller electron gain enthalpy of
F is due to small size and inter electronic repulsions.
Bond dissociation enthalpy

Bond dissociation enthalpy increases from F, to
Cl, and then decreases in Br, and I,. F—F bond is
weaker than Cl—Cl because of the large repulsions
of the lone pairs of F, which are closer than in Cl,.
Thus, the order of bond enthaopies of X—X will be
Cl,>Br,>F,>1,.

Melting points and boiling points

Increase down the group.

dissociation energy can be dissociated with maximum
difficulty. Low acidic strength of HF as compared to
other halogens is due to the strong hydrogen bonding
of F™ ion to H;0"as compared to other halide ions.

Oxoacids of Halogen
Halogen forms oxoacids of the type; HOX, HXO,,
HXO, and HXO, as shown below :

Name O.N.| F Cl Br I
of X
Hypohalous acid, HXO | +1 |HOF| HOCI | HOBr | HOI
Halous acid, HXO, +3 | - [HCO,| - -
Halic acid, HXO, +5 | - |HCIO, |HBrO,|HIO,
Perhalic acid, HXO, | +7 | - |HCIO, HBrO,|HIO,
Interhalogen Compounds
Type Shape Structure
AX  |Linear A—X
X
Q!
AX; | T-shaped Ozil—X
il ——————
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Classification Based on Mode of
Polymerisation

1. Addition polymers
These are polymers formed by the addition of the
repeated same or different monomers without loss
of molecules like H,O, NHj, etc. The process of the
formation of addition polymers is termed addition
polymerisation. The monomers of these polymers are
unsaturated compounds and polymerisation involves
successive additions across the double or triple bonds.
e.g., ethene and derivatives of ethene. These are also
called chain growth polymers since they are formed
by successive addition of monomer molecules to the
growing chain carrying a reactive intermediate such as
free radical, carbocation or carbanion.

nCH,=CH, — ~CH=CHyn

Ethylene or Ethene Polyethylene or Polythene

(Monomer) (Polymer)

(a) Mechanism of free radical polymerisation : This
is initiated by organic peroxides or by light. Steps
involved are :

e Chain initiation :

O
. .
(2C¢H,C00), — 2[C,H,—C—0] Heat, 5C H. +2CO,
(Benzoyl peroxide) (Radical)
e Chain propagation :
R + CH=CH,— R—CH;—CH, [R=CH;]

o Vo NS
RCH,—CH, + CH,=CH, — )
R—CH;—CH,—CH,—CH,
RCH,—CH,—CH,—CH,—CH, - —
— R~CH,—CH, ), CH,—CH,
e Chain termination :

By combination of free radicals :
2R(—CH,—CH,, CH,—CH, —
R — CH,CH, ). CH,CH, —CH, CH, +CH,CH, }- R

Some Commercially Important Polymers

By disproportionation of free radicals :

2R (—CH,—CH,—),CH,—CH, —
R—+CH,—CH,—;,CH =CH,
Alkene
+
R—+CH,—CH,};CH,—CH,
Alkane
Polythene, polystyrene etc. are formed through this
process.

(b) Mechanism of cationic addition polymerisation :
Initiated by the use of strong Lewis acids such as
HE, AICL,, H,S0,, etc. H,80, = H* + HSO,"

H' + CH,=CH, —> CH,—CH,

The carbocation thus formed undergoes addition
with several monomers and finally the chain is
terminated by combination with a negative ion or
loss of a proton. Polyvinyl ether, polyisobutylene,
etc. are formed through this process.

(c) Mechanism of anionic addition polymerisation:
Initiated by strong bases such as Na"NH;, C,H,Li
and Grignard reagent, etc.

N /&Y -
B: +CH=CH, — B—CH;CH,
Carbanion

The carbanion thus so formed undergoes addition

with number of monomers and finally terminates,

e.g., polymerisation of acrylonitrile, styrene and

methyl methacrylate, etc.
2. Condensation polymers
These are the polymers formed by the repeated
condensation reaction between two different bi-
functional or tri-functional —monomers with the
elimination of simple molecules such as H,O, NHj,
CO,, HCl, R-OH, etc. This process of formation of
polymers is also called step growth polymerisation.
Condensation polymers are generally formed by
reaction between polyfunctional monomers.

Name of Structure
polymer
Polyethylene —CH,—CH, )5

CH,=CH,

Monomers Uses

Used as insulator,
anticorrosive, packing
material, household and
laboratory wares.

Polystyrene ( (|IH _ CH?
CH,

C H,—CH=CH,

Used as insulator, wrapping
material, manufacture of
toys and household articles.
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Uses of Noble Gases

Helium : To lift weather balloons and air ships.
As breathing mixture. For inflating the tyres of
aeroplanes.

Neon : For filling sodium vapour lamps. In beacon
light.

Argon : To create an inert atmosphere. In geiger
counters. To date the age of rocks.

Krypton : For runway and approach lights in
airports. In high efficiency miners’ cap lamps.
Xenon : In electric flash bulbs for high speed
photography. Krypton and xenon are more efficient
than argon in gas filled lamps.

Radon : In the treatment of cancer. In X-ray
photography for the detection of flaws in metals
and other solids.

Classification of Polymers

54

Thermoplastics:
Neither very strong
nor very weak.

Do not have any
cross-links between
chains.

Can be easily
moulded on heating.
e.g., polypropylene,
polystyrene, etc.

Elastomers : Very
weak intermolecular
forces and possess
elastic characters.
e.g., natural rubber,
buna-S, etc.

Linear polymers :
Monomers are joined
together to form long
straight chains. e.g.,
PVC, polystyrene,
nylons, etc.

Branched chain based upon

structure

polymers having
branched chains.

e.g., amylopectin,
glycogen, starch etc.

v
Cross linked polymers : | Addition polymers:
Initially formed linear
polymer chains are joined
together to form a three

addition of same or
different monomers
network

dimensional
structure e.g., bakelite,
melamine formaldehyde
resin (melmac), etc.

polythene, etc.
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v
Condensation

Formed by the repeated

without elimination of
by-products e.g., PVC,

POLYMERS

Polymers are macro-sized, high molecular mass
compounds, formed by the combination of a large
number of simple molecules or repeating units.

The simple molecules or repeating units which combine
to give polymers are called monomers.

The process of joining together of a large number of the
monomers is termed as polymerisation.

A polymer formed from only one type of monomers
units is called homopolymer, e.g, polythene, PVC,
polyacrylonitrile, etc.

A polymer formed from two or more different types of
monomer units is called copolymer, e.g, Nylon-6,6,
polyester, bakelite, etc.

The number of times a monomer unit is repeated in a
polymer is called its degree of polymerisation.

Thermosetting
plastics : Extensive
cross-links are formed
between polymeric
chains on heating and
they undergo
permanent change.
e.g., bakelite, resin, etc.

Fibres : Strong intermole-
cular forces like hydrogen
bonds. e.g., nylon-6,6,
polyacry-lonitrile

(orlon), etc.

Natural polymers :
Substances of natural
origin, i.e., found

mainly in plants and

based upon
molecular forces animals.
e.g., silk,enzymes,
natural rubber,
haemoglobin, starch,

based upon source .
cellulose, proteins etc.

or origin
Semis—ynthetic
based upon polymers : Derived
mode of by using natural
polymerisation

polymers e.g.,
vulcanised rubber,
nitrocellulose,

Formed cellulose xanthate, etc.

polymers :
by combination of
repeated monomers
with elimination of
simple molecules

Synthetic polymers :
Prepared in laboratory
or completely man-
made polymers e.g.,
dacron,

rubber,

like water, alcohol,
ammonia, etc. e.g., teflon,
synthetic

nylon-6,6, etc.

dacron,
etc.

nylon-6,6,
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Polyvinyl al CH,=CHCI Manufacture of raincoats,
chloride ( | ) hand bags, vinyl flooring
CH,—CHz, and leather clothes.
Polytetrafluoro | 4CF,—CF, ) CF,=CF, As lubricant, insulator and
ethylene (PTFE) making cooking wares.
or Teflon
Styrene CH;—CH=CH—CH—CH—CH) (a) CH,=—CH—CH=CH, In making automobile
butadiene (lj - 7 (b) CgH;,—CH=CH, tyres and footwears.
rubber (SBR or 673 n
Buna-S)
Nitrile rubber CH,—CH=CH—CH;—CH—CH) (a) CH,=CH—CH=CH, |In making oil seals, hoses
(Buna - N) ( éN 7 (b) H,C=CH—CN and tank linings.
n

Neoprene Cl CH,—C—CH=CH, Used as insulator, in

‘(CHz— (I: — CH—CH; él making conveyor belts and

" printing rollers.
Terylene For making films, house
(Da};ron) _(_OC@;COOCHZCHZO_); (@) HOOC@COOH pipes and f%nishing fabrics.
(b) HO—CH,—CH,—OH

Nylon 6 ? 1) In making fibres, plastics,

*<NH— (CH,), — |C>' 6 —H tyre cords and ropes.

n

Nylon 6, 6 ~NH(CH,),NHCO(CH,),CO¥;, | (@) HOOC—(CH,),—COOH |In making brushes,

(b) H,N—(CH,),—NH, synthetic fibres,
parachutes, ropes and
carpets.

Bakelite OH OH (a) HCHO For making gears,
CH, (b) CsH;OH protective coating and
electrical fittings.
Urea- +NH—CO—NH—CH, 5, (a) HCHO For making unbreakable
formaldehyde (b) NH,CONH, cups and laminated sheets.
resin
Melamine H,C—HN~_-Ny_-NHCH} H,N\_Ng_~NH, In making plastic
formaldehyde I\ll " (a) \W /11/ crockery, unbreakable
resin N\l/ cups and plates.
ITTH n NH,
(b) HCHO
Poly-B-hydroxyl -€O—C|IH— CH,— ﬁO-);, (a) As packaging, orthopaedic
butyrate-3- R 0 OH devices and in controlled
hydroxyl R =CH,, C,H, CH;— CH— CH,— COOH drug release.
valerate (PHBV) |OH
(b) ¢,1,—CHCcH,—CcooH

@
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" Readersare 7
< requestedtosend
their responses of
word grid.

Be the Winner!

Find and encircle the words in the given grid, running in one of the possible directions; horizontal, vertical or diagonal by reading
the clues given below.

ctalvis|olels|t]ulalals|ct|o]r]|c]:
vlelels]ols]l i [rR]c]alplL|mM][E][A]A]:
clulylslzlolals|wlielalz|[RrR[L]H]:
sty lzlolr|[xk]ale]|y]alw|[B|[Nn]A]G]!
ez x| almn] i [a]s|wlelz]p F o
iy Inlalslz] oy lalx[n]rnlols]1]:
lwlalialex{vim]elslt]y]ala]x]:
e lelwimloly [l xlzlsola[n]a]:
ikl elrlals|k[alr]alin|ol8]|T]:
Claln]s ] folylz]s]alaly][al[D]1]!
Clxlizlolely[elalk]s]e]ls|n|w|o]!
Lz sitlolk|k[m[uls el r[r[P|N]:
Ly plulilaln|t]elnlals|t]alm]:
k als|alr{alule|y[T]ulT]{n]s]:
DT R{alole|P|D|L|Aalri|c|T]o]H]!
clalulmloli]G|e|[rR[M|[1|D]E]G|[H]|s]:
sl oM alT|RIM[R]UM[u]s]:
LAl v Efal e v e[ w1 ulm]:

Clues

1. Itis a monoatomic tetra-anion formed by germanium.

2. Itis an aldopentose, i.e., it has aldehydic group and five carbon atoms and it is the key component of RNA.

3. ltis a process in which steel is heated to red hot and then allowed to cool slowly then it becomes soft.

4. ltis a class of organic compounds of the aromatic heterocyclic series characterised by a double-ring structure composed of a

benzene and a pyridine ring fused at two adjacent carbon atoms, having a strong odour.

5. Itis a molecule containing a neutral carbon atom with a valence of two and two unshared valence electrons.

6. Itis the other or common name of calcium magnesium silicate.

7. Itis the name of the group of naturally occurring compounds (e.g., Fats, oils and waxes), soluble in organic solvents but insoluble

in water.

8. ltis a colourless, crystalline nitrogen containing compound which is a trimer of cyanamide and used as a starting material for
synthetic resins.

&

Note - Please send entries of solutions both with words and scanned copy of the grid by 10t of every month.
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Unlock Your Knowledge!

10.
11

12.

13.

56/

Sometimes, the car engine starts ‘knocking’ and to
avoid this, anti-knocking agents are added to petrol,
such as TEL which stands for

Living things contain carbon in two forms,
which is stable and which
decays and declines in proportionate quantity.

Type-metal is an alloy of lead, and tin and
it is used in printing for typesetting and mechanical
line casting.

Milk contains a class I protein called s
which is very good for health.

Although, liquids flow from higher to lower level,
but liquid can climb up a glass vessel in
which it is kept.

The of an element is known as its
fingerprint because it is unique to each element and
can be used to identify it.

, a powerful explosive, is obtained by
treating cellulose with conc. nitric acid.

The process, when a nutrient like fertilizer is present
in large quantities in a pond, plants grow and decay
in large numbers, suffocating the pond by not
leaving sufficient oxygen in the water for supporting
life, is called

discovered the fact that hydrogen and
oxygen combine to form water.

The honey which is collected by bees, contains a
monosaccharide called

Eyes are tested after dilating the pupils with a very
dilute solution of , an alkaloid.

, a clay of alumina-silica is used as a fire
retardant so it is mixed with water and dropped
from airplanes to stop forest fires.

is a copolymer of vinyl chloride and
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14.

15.

16.

17.

18.

19.

20.

acrylonitrile and it is used in making human hair
wigs.

Ruby glass, also called Cranberry glass, is red
coloured because of the addition of .

At Kelvin, the entropy of a crystalline
substance is supposed to be constant.

The optimum value of BOD (Biochemical Oxygen
Demand) which is important for survival of aquatic
life is ppm.

When different metals like zinc, iron and tin are
dropped in dilute sulphuric acid, gas was
evolved by all of them.

The conversion of white phosphorus into red
phosphorus on heating can be made faster by adding
the element,

Sugar candies are very hard and to make them soft a
sweet substance is added to them, called

In 1896, Henri Becquerel left some photographic
films covered with black paper near a sample of

by chance and later on after developing
the film, it was found to have been exposed, which
led to the discovery of radioactivity.

P

Readers can send their responses at editor@mtg.in or
post us with complete address by 10" of every month.

Winners’ names and answers will be published in next issue.

Quotable Quote ,,

®®Nothing in life is to be feared, it is only to be
understood. Now is the time to understand

more, so that we may fear less.??

MARIE CURIE
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7. Which of the following reactions is correctly

represented?
H;C ocH, HiC OH

(a) @ +HBr —> +CH3Br

. HyC OCHj, H,C Br

(b) @ +HBr—> + CH3;0H
Hgk OCHj Br OCH,

(c) @ +HBr —> +CH,
G OCH,

OCH, H
@ QO s

8. Five-membered ring structures of fructose are given
below:
CH,0OH CH,0H CH,0H OH

0 0
H HO H HO

H OH H CH,OH
OH H

OH H

Mark the incorrect statement.

(a) The five-membered ring structures are named
as furanose structures.

(b) The cyclic structures represent two anomers of
fructose.

(c) Five-membered ring structures are named as
pyranose structures.

(d) These are also called Haworth structures.

+ CH3BI'

9. What is the correct sequence, to complete the
paragraph? According to Le-Chatelier’s principle,
(1) if pressure is decreased, the system will try to
increase the pressure

(2) if pressure is increased, the system will try to
reduce the pressure

(3) byfavouringthatreactionwhichisaccompanied
by a decrease in the number of moles

(4) byfavouringthatreaction whichisaccompanied
by an increase in the number of moles.

(a) 2314 (b) 1234

(c) 1432 (d) 1324

10. In the study of oxidation of I" ions by H,0, in
presence of dilute H,SO,, thiosulphate and starch
as a clock reaction, if concentration of iodide ions is
decreased then
(a) more time willl be taken for blue colour to

appear
(b) less time will be taken for blue colour to appear
(c) same time will be taken for blue colour to
appear
(d) blue colour will not appear at all.

11. Match List I with List II.

ListI List IT

A. |16 g of CHy, I. |Weighs 28 g

B. |1 gof Hy, IL. |60.2 x 10* electrons

C.|1 mole of Ny, |IIL. Weighs 32 ¢

D. 0.5 mol of SO, | IV. |Occupies 11.2 L volume

at STP

Choose the correct answer from the options given
below:

(a) A-IL B-III, C-1V, D-I
(b) A-I, B-IIL, C-II, D-IV
(c) A-IL B-IV, C-IIL, D-I
(d) A-IL, B-IV, C-1, D-III

12. A sample of 0.5 g of an organic compound was
treated according to Kjeldahls method. The
ammonia evolved was absorbed in 50 mL of 0.5 M
H,SO,. The remaining acid after neutralisation by
ammonia consumed 80 mL of 0.5 M NaOH. The
percentage of nitrogen in the organic compound is
(a) 14 (b) 28 () 42 (d) 56

13. The bond dissociation energy of B-F in BF; is
646 k] mol ' whereas that of C-F in CF, is 515 kJ mol .
The correct reason for higher B-F bond dissociation
energy as compared to that of C-F is
(a) smaller size of B-atom as compared to that of

C-atom

(b) stronger o bond between B and F in BF; as
compared to that between C and F in CF,

(c) significant pm-pm interaction between B and F
in BF; whereas there is no possibility of such
interaction between C and F in CF,

(d) lower degree of pm-pm interaction between B
and F in BF; than that between C and F in CF,.

14. Using the standard electrode potential, find out the
pair between which redox reaction is not feasible.
E° values : Fe*'/Fe** = + 0.77; L/I" =+ 0.54;
Cu®*/Cu = +0.34; Ag'/Ag = + 0.80 V
(a) Fe*and I (b) Ag'and Cu
(c) Fe**and Cu (d) Agand Fe**

15. Assertion : Oxidation of 1-nitronaphthalene gives

o-nitrophthalic acid whereas 1-aminonaphthalene
on oxidation gives phthalic acid.
Reason : An amino group attached to the benzene
ring makes it resistant to oxidation whereas nitro
group makes the benzene ring susceptible to
oxidation.
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SECTION-A (MULTIPLE CHOICE QUESTIONS)

The charge/size ratio of a cation determines its
polarizing power. Which one of the following
sequences represents the increasing order of the
polarizing power of the cationic species, K', Ca**,
M g2+, B ez+?

(a) Ca’* <Mg’* <Be’" <K'

(b) Mg** <Be’" <K' < Ca**

(c) Be** <K' <Ca®* <Mg*

(d) K*<Ca® < Mg*" < Be*

An organic compound (X) with molecular

formula C;H,O is not readily oxidised. On

reduction it gives C;HgO (Y) which reacts with

HBr to give a bromide (Z) which is converted to

Grignard’s reagent. Grignard’s reagent reacts with

(X) to give 2, 3-dimethylbutan-2-ol. (X), (Y) and

(Z) respectively are

(a) CH,COCH,, CH,CH,CH,OH,
CH,CH(Br)CH,

(b) CH,CH,CHO, CH,CH = CH,,
CH,CH(Br)CH,

(¢) CH,COCH,, CH,CH(OH)CH;,
CH,CH(Br)CH,

(d) CH,CH,CHO, CH,CH,CH,OH,
CH,CH,CH,Br

The given graph shows A

the vapour pressure- T

temperature curves for

VP

some liquids. Liquids A,

B, C and D respectively

are
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(a) diethyl ether, acetone, ethyl alcohol, water

(b) acetone, ethyl alcohol, diethyl ether, water

(c) water, ethyl alcohol, acetone, diethyl ether

(d) ethyl alcohol, acetone, diethyl ether, water.

Assertion : Solubility of n-alcohols in water

decreases with increase in molecular weight.

Reason : The relative proportion of the hydrocarbon

part in alcohols increases with increasing molecular

weight which permits enhanced hydrogen bonding

with water.

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

(b) Both assertion and reason are true but reason is
not the correct explanation of assertion.

(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.

Statement-I : Potassium permanganate, on heating
at 573 K forms potassium manganate.
Statement-II : Both potassium permanganate
and potassium manganate are tetrahedral and
paramagnetic in nature.

(a) Statement-I is false but statement-II is true.

(b) Both statement-I and statement-II are false.

(c) Statement-I is true but statement-II is false.

(d) Both statement-I and statement-II are true.

The correct order of increasing stabilities for the
following carbocations is

(1) allyl carbocation

(2) neopentyl carbocation

(3) benzyl carbocation

(4) isobutyl carbocation

(@ (D<@ <2)<B) (b) W<(1)<(2)<?)
(0 @<@<DM)<B) (@ <@ <B)<(1)
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10.

11.

12.

CH,

I,

C—CH,

CH;,4
(1°carbocation)

Benzyl carbocation (stabilised by resonance) :

Neopentyl carbocation : CH;—

CH2 CH, CH2 +CH,
l
Isobutyl carbocation : CH;— CI_ CH2

CH
Benzyl and allyl carbocations areamuch more stable
due to resonance. Hence, the stability order is
Neopentyl carbocation < isobutyl carbocation
< allyl carbocation < benzyl carbocation.
(@)
(c) : Five-membered rings are named as furanose
while six-membered rings are named as pyranose
rings.
(@)
(a) : If concentration of iodide ions is decreased,
the reaction will be slow and hence will take more
time to react with thiosulphate added and for blue
colour to appear.
(d): Molar mass of CH, = 16 g/mol
Electrons in a molecule of CH, = 6 + (1 x 4) = 10
16 g of CH, contains 10 x 6.023 x 10> electrons

=60.2 x 10* electrons (A-1D)
One mole or 2 g of hydrogen gas occupies 22.4 L
volume at STP.

224
.1 g of H, gas occupies - = 11.2 Lvolume at STP.

(B-1V)

1 mole of N, gas weighs 28 g. (C-D
1 mol of SO, gas weighs 64 g.

0.5 mol of SO, gas weighs % =32g (D-I1II)

(b): Percentage of nitrogen by Kjeldahl’s method

Vl
LAXMx2| V-1

W = mass of organic compound taken
M, = molarity of the standard acid

V = volume of acid taken

Mass of organic compound =0.5 g

13,

14.

15.

16.

Unused acid required = 80 mL of 0.5 M NaOH
=40 mL of 0.5 M H,SO,
Acid used for absorption of ammonia
80

= (50 — 7) mL of 0.5 M H,S0, = 10 mL of
0.5 M H,SO,
1.4x0.5x2x10

0.5

(c): In BF5, B is sp” hybridised and has a vacant
2p-orbital which overlaps laterally with a filled
2p-orbital of F forming strong pm-pmbond. However
in CF,, C does not have any vacant p-orbitals to
undergo m-bonding. Thus, BE.; _>B.E._p

(d): For the reaction, 2Fe’* + 21" — 2Fe’" + 1,

E° = Epavjpers — oy = 0.77 - (0.54) = + 023 V

Here, E°., is +Ve, so reaction is feasible.

For the reaction, Cu + 2Ag" — Cu’* + 2Ag

Eocell = EoAg*/Ag - EDCu2+/Cu =0.80 - (034)
=+046V

Here, E°., is +Vve so, the reaction is feasible.

For the reaction, 2Fe’* + Cu — 2Fe** + Cu®*

Eocell = EoFe3+/Fe2+ - EOCuz‘f/Cu =0.77 - (0.34)

=+043V

Here, E°., is +Ve so, the reaction is feasible.

For the reaction, Ag + Fe’* — Ag" + Fe**

B = Epruper ~ Eopgryag = 0.77 - (0.80)
=-0.03V

Here, E°_; is negative, so the reaction is not feasible.

% of nitrogen = =28%.

(c) : An amino group increases the electron density
in the benzene ring to which it is attached thereby
making it susceptible to oxidation while a nitro
group decreases the electron density in the benzene
ring to which it is attached thereby making it
resistant to oxidation. Instead, the other benzene
ring gets oxidised giving o-nitrophthalic acid.
(d): X gave depression corresponding to 2 mol of
particles.
X = [Cr(H,0),Br,]CI-H,0

= [Cr(H,0),Br,]" + CI”

1.
6.

M.
16.
21.
26.

(© 2. (a) 3. ® 4. (b) 5 @
(© 7. (b) 8. (© 9. ( 10.(c
(b) 12. (b) 13. (0 14. (b) 15. (0
(© 17. (d) 18. () 19. (0  20. (c,d)
(a,c,d) 22. (a,0)  23. (a,cd) 24. (48) . (100)
(82) 27.(427) 28. (11) 29. (b) 30. (b)
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16.

17.

18.

19.

20.

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

(b) Both assertion and reason are true but reason is
not the correct explanation of assertion.

(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.

The two isomers X and Y with the formula
Cr(H,0)sCIBr, were taken for experiment on
depression in freezing point. It was found that one
mole of X gave depression corresponding to 2 moles
of particles and one mole of Y gave depression due
to 3 moles of particles. The structural formulae of X
and Y respectively are

(a) [Cr(H,0)sCl]Br,; [Cr(H,0),Br,]Cl-H,O

(b) [Cr(H,0),Cl]Br, ; [Cr(H,0),CIBr,]2H,0

(¢) [Cr(H,0)sBr]BrCl; [Cr(H,0),CIBr]Br-H,O
(d) [Cr(H,0),Br,]CIH,0 ; [Cr(H,0)Cl]Br,
Statement-1 : The limiting molar conductivity of
KClI (strong electrolyte) is higher compared to that
of CH;COOH (weak electrolyte).

Statement-2 : Molar conductivity decreases with
decrease in concentration of electrolyte.

(a) Both statements-1 and 2 are true.

(b) Both statements-1 and 2 are false.

(c) Statement-1 is true, but statement-2 is false.
(d) Statement-1 is false, but statement-2 is true.

When phenol is heated with phthalic anhydride in
concentrated sulphuric acid and the hot reaction
mixture is poured into a dilute solution of sodium
hydroxide, the product formed is

(a) alizarin (b) methyl orange

(d) phenolphthalein.

The relationship between energy E, of the radiation
with a wavelength 8000 A and the energy of the
radiation with a wavelength 16000 A is

(a) E;=6E, (b) E,=2E,

(c) E, =4E, (d) E,=1/2E,

Among the elements Ca, Mg, P and Cl, the order of
increasing atomic radii is
(a) Mg<Ca<Cl<P
() P<Cl<Ca<Mg

(c) fluorescein

(b) Cl<P<Mg<Ca
(d) Ca<Mg<P<Cl

SECTION-B (NUMERICAL VALUE TYPE QUESTIONS)

21.

22.

0]

Number of moles of ions produced by complete
dissociation of one mole of Mohr’s salt in water is

36.4 g of 1,1,2,2-tetrachloropropane was heated
with zinc dust and the product was bubbled

CHEMISTRY TODAY | JANUARY ‘25

23.

24.

25.

through ammoniacal AgNO;. The weight (in g) of
precipitate obtained is . (Nearest integer)

The freezing point of iso-butane is -160 °C.
AH oliq — tiquiay 18 +4520 ] mol ™. For this fusion
process, entropy change in ] mol ™ is 10 y. The value
ofyis__ .

A weak field complex of Ni** has magnetic moment
value of 2.82 B.M. The number of electrons in the
t, level of Ni** will be

In the Arrhenius equation for a certain reaction,
the values of A and E, (activation energy) are
4 x 10" 57" and 98.6 kJ mol™" respectively. If the
reaction is of first order, at what temperature (in K)
will its half-life period be ten minutes? (Nearest
integer)

(log 0.001155 = -2.9374 and log 4 = 0.6020)

SOLUTIONS

1.

(d): High charge and small size of the cations
increase polarisation.

As the size of the given cations decreases as

K' > Ca*" > Mg®* > B’

Hence, polarising power increases as

K" < Ca*" < Mg < Be**

Reducti

() :CH,COCH; — " CH,CH(OH)CH, 2>
® ™ CH,—CH—CH,

Br

@
lMg/ether

CH,COCH.
(CH,),CH—C(CH,), +——— CH,—CH—CH
372 | 372 x) 3 | )
OH MgBr

2, 3-Dimethylbutan-2-ol
(a) : The vapour pressure decreases with increase
in intermolecular forces. When the forces are weak,
the liquid has high volatility and maximum vapour
pressure. Diethyl ether has highest vapour pressure
while water has lowest vapour pressure.

(c)
(¢) : 2KMnO, 45 K,MnO, + MnO, + O,

Potassium
manganate

Potassium permanganate is diamagnetic while
potassium manganate is paramagnetic. Both of
these are tetrahedral.

(c) : Allyl carbocation (stabilised by resonance) :

.
CH,ZCHY-CH, >CH,— CH=CH,
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Y gave depression corresponding to 3 mol of

particles.

Y = [Cr(H,0)sCl]Br, = [Cr(H,0);Cl]*" + 2Br"
17. (b): Limiting molar conductivity of KCI is lower

than CH;COOH. Molar conductivity increases

with decrease in concentration of electrolyte.

18. (d): ﬁ

2 C
|(|: H —@— OH Conc. @ \O
N H,S0, c<

: O+
c” :
| n<O)-on
O Phenol
Phthalic OH OH
anhydride Phenolphthalein

1
19. (b): We know, E < X

E, A, 16000

E, X\, 8000 B
20. (b): Theatomicradiidecreaseon movingfromleftto

rightinaperiod, thus order of sizes for Cl, Pand Mgis

Cl < P < Mg. Down the group size increases. Thus

overall order is : Cl < P < Mg < Ca.

21. (5): Mohr salt is (NH,),Fe(SO,),-6H,O
(NH,),Fe(SO,),-6H,0 — 2NH; + Fe** + 250"
+6H,0

= 2E,

The number of ions produced = 5

22. (29) : The halogenation of vicinal tetrahaloalkane
gives alkynes by heating the compound with Zn dust.

Cl Cl
Zn/A
CH,—C—C—H—> CH;—C=C—H
| | Propyne
Cl Cl
1, 1, 2, 2-tetrachloropropane
Molecular weight = 182
CH,C=C—H + AgNO, O,

Propyne

CH,—C=C—Ag + NH,NO, + H,0
Silver propynide (ppt.)
(Mol. wt = 147)

182 g of tetrachloroalkane gives 147 g of precipitate.
147 %36
182
=29.07 g of precipitate
Gy 4520 4520
T ~ (-160+273) 113
AS=10y=40 = y=4

36 g of tetrachloroalkane gives

23. (4): AS= =40 ] mol™
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2

24. (6): p=2.82=\n(n+2) = n=2
Since, Ni** has two unpaired electrons, so, its
configuration will be

3d
N (R HR]T]1]
In weak field complexes, first the £,, and e, levels are
singly occupied and then the pairing of electrons
in £,, level takes place. Thus, there are 6 electrons
in t,, level.
25. (311) : For a first order reaction, t,,, = 0.693/k
or k=0.693/t,,
0.693
k=

10 min
Now, from the Arrhenius equation, k = Ae

00693 60115557
60

—E,/RT

=0.0693 min "

E E,
or lnk=1nA—R—;1 or logk =logA—m
Substituting the given values, we get

98.6x10°
2.303x8.314xT

5149.6

log0.001155 = log(4 x10"%) —

or —2.9374=13.6020—

5149.6

—— K =311.35K
(13.6020+2.9374)

Hence, T =

Here are the nine shuffled words containing
3 sets of frio. The three letters of trio can
be arranged in any sequence. Complete these
words by finding 3 sets of trio.

P— — —OXY

ISOCH— — —

AM — — —

DI- — —DIC
AN— — —S

STE — — —ISOMER
HEM — — — ETAL
CARBE — — —D
VOLT — — —

Readers can send their responses at editor@mtg.in or post us with
complete address by 10" of every month.
Winners’ names will be published in next issue.
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Equilibrium represents the state of a process in which
the properties like temperature, pressure, concentration
of the system do not show any change with the passage
of time. If the opposing process involves only physical
changes, the equilibrium is called physical equilibrium
and if the process involves only chemical changes, the
equilibrium is called chemical equilibrium.

PHysicaL EquiLiBRIUM

Physical equilibrium generally exists between different
states of substance at a particular temperature,

Solid = Liquid, Liquid = Gas, Solid = Gas
Solid-Liquid Equilibrium

Ice == Water
At equilibrium,
Rate of melting of ice = Rate of freezing of water
Freezing point / Melting point
The temperature at which the solid-liquid equilibrium
is reached for a pure substance under one atmospheric
pressure is called normal melting point or normal
freezing point of the substance.

Liquid-Gas Equilibrium

Water == Water vapours
At equilibrium,
Rate of evaporation = Rate of condensation
Boiling point
The temperature at which liquid-gas equilibrium is
attained for a pure substance under normal atmospheric
pressure (1 atm) is called normal boiling point of the
substance.

Solid-Gas Equilibrium

Some solid substances on heating directly change into
vapour state. Only those solids sublime which attain the
vapour pressure of 769 mm Hg at a temperature lesser
than their triple point.

Dissolution of Solids in Liquids

After the arrival of saturation point the amount of
undissolved solid solute and the concentration of solid
solute in the solution remains constant.

At equilibrium,

Rate of dissolution = Rate of precipitation

Gases in Liquids

When a soda water bottle is opened, some of the

carbon dioxide gas dissolved in it fizzes out rapidly.

This happens because the solubility of carbon dioxide

is different at different pressures. There is equilibrium

between the molecules in the gaseous state and the

molecules dissolved in the liquid under pressure i.e.,

COZ(gas) : COZ(in solution)

The relation between the quantity of gas dissolved can

be given by Henry’s law.

Henry’s law : It states that the mass of a gas dissolved

in the given amount of solvent at any temperature is

proportional to the pressure of the gas above the solvent.

The constant of proportionality for this relationship is

called Henry’s law constant (usually denoted by ‘K};).

The mathematical formula of Henry’s law is given by,
meo<p or m=Ky-p

Where,

‘P’ denotes the partial pressure of the gas in the

atmosphere above the liquid.
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Law of Chemical Equilibrium
Consider a reaction,

aA +bB —— xX +yY
According to the law of mass action,
Rate of forward reaction o< [A]“ [B]® = kf [A]¢[B]®
where, kf is the rate constant for forward reaction,
Rate of backward reaction o< [X]* [Y} =k, [X]* [Y]
where, k;, is the rate constant for backward reaction.

At equilibrium,
Rate of forward reaction = Rate of backward reaction,
ke [A]" [B)’ = k, [X]* [Y)
XFIYP ko
[AF[BP kK

The above expression is known as law of chemical
equilibrium. At constant temperature, kf and k, are

k
constant. Therefore, S K is also a constant at

constant temperature and it is called equilibrium
constant.

Equilibrium Constant (K)

For reaction, aA + bB —— xX +yY (1)

_ Xy

- [arsy
Equilibrium constant in terms of concentration is
represented as K_.

Relations between equilibrium constants for a general
reaction and its multiples.

Chemical equation
aA +bB = cC+dD K.
cC+dD<—uaA + bB K'.=(1/K)

naA + nbB<==—=ncC+ ndD | K= (K")

Equilibrium constant

Homogeneous Equilibrium
Equilibrium is said to be homogeneous if reactants and
products are in same phase, e.g.,

250, + Oy ===2505,

Gas Phase Reaction

In case of gaseous reaction, the equilibrium constant is
calculated from partial pressures of gaseous reactants
and products and such an equilibrium constant is
represented as Kp. Thus, for the general reaction in
gaseous phase,

E
K =2
PA'PB

where, py, py, p, and p are the partial pressures of X, Y,
A and B respectively.

Relationship Between K, and K_
xX +yY
P L LY
arir " () ()

(for gaseous reaction)

For reaction : aA + bB—

For ideal gases PV =nRT

P

or —=— (concentration inmol L)
RT V ]

P
-. Concentration of A, [A]= Pa_Za
1% RT

’

PB

V " RT
Substituting these values, we get

m” o (o) o)
a6

)(x+y)—(u+b)

Similarly, [B] =

K ( !

RT
(x+y)-(a+b)= Ang (difference in number of moles of
gaseous products and reactants)

1 Ang
K.=K
xr)

or K, =K, (RT)*g
If Ang=0,K,=K,
If Ang = +ve, Kp > K,
If Ang = —ve, KP < K

Heterogeneous Equilibrium

Equilibrium is said to be heterogeneous if reactants and

products are in different phases, e.g.,

Ni( +4CO, = Ni(CO)4(g)
CaCO3(S) ﬁ CaO(S) + COZ@

e Units of equilibrium constant : Concentration of
a substance is measured in terms of moles/litre,
therefore, unit of K is (mol L hyhng, Similarly, partial
pressure is measured in terms of atmosphere, hence,
unit of K, is (atm)™z,

®
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‘m’ denotes the mass of the dissolved gas per unit
volume of a solvent.
‘Ky is the Henry’s law constant of the gas.

General Characteristics of Physical Equilibria

e Equilibrium can be established only in case of
closed system, i.e., the system should neither gain
matter from the surroundings nor lose matter to
the surroundings.

e The equilibrium is always dynamic in nature.
This means that the process does not stop but the
changes take place in the forward and backward
directions with the same speed.

e The measurable properties of the system become
constant at equilibrium. This is so because the
concentration of the substances become constant.

e Atequilibrium, there exists an expression involving
concentration of reacting substances which
becomes constant at a given temperature. For
example, for the equilibrium, H,0) == H,0/,
the pressure of water becomes constant.

e The magnitude of the constant value of the
concentrationrelated expression (called equilibrium
constant) gives an indication of the extent to which
the reaction proceeds before acquiring equilibrium.

Some features of physical equilibrium

Process

Conclusion

HZOU) ~— HZO(g)
[liquid == vapour]

PHZO is constant at

given temperature.

H,0 == H,0, Melting point is
[solid = liquid] constant at a given
pressure.
3. | Sugar ) == Sugar (suion) | Concentration

of sugar (solute)
in solution is
constant at a given

Solute(s) <— Solute (solution)

temperature.
4, [COZ(g) ~ COZ(aiI) [COz(uq)]
gas )y <~— gas(u ) ——
(& q [Coz(g)]

is constant at a
given temperature.

CHemicAL EquiLiBRIUM

Chemical equilibrium is the state of a reaction at which
the rate of forward reaction becomes equal to rate of
backward reaction.

@ CHEMISTRY TODAY | JANUARY ‘25

Equilibria in Chemical Process

Chemical reactions are broadly divided into two
categories :

Reversible Reaction

A reaction in which the reactants are formed back by
the reaction of products with each other at the given
conditions of the reaction. e.g.,

CH,COOH + C,H;,OH —— CH,COOC,H; + H,0
Irreversible Reaction

These are the reactions in which products do not react
back to give the reactants, e.g.,

AgNO; + NaCl — AgCl | + NaNO;

Characteristics of Chemical Equilibrium

e Equilibrium state is attained only when reaction is
carried out in a closed vessel.

e At equilibrium, concentration of all reactants and
products becomes constant.

e Equilibrium is dynamic in nature.

e Catalyst does not affect the equilibrium.

e Chemical equilibrium can be attained from either
direction.

e Change in conditions like temperature, pressure or
concentration disturb the equilibrium and shift the
equilibrium in one direction.

e At the state of equilibrium, free energy change is
zero i.e., AG=0.

r=r,

!
Equilibrium point

Time —>

Variation of reaction rates of

forward and backward
reactions with time

Products

Concentration —>

| Equilibrium

Variation of concentration of
products and reactants with time
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Summary of factors affecting equilibrium

lonic EquiLiBRIUM

Electrolytes and Non-Electrolytes

A compound whose aqueous solution or melt conducts
electricity is known as electrolyte, whereas non-
electrolyte is the compound whose neither aqueous
solution nor melt conducts electricity.

Degree of Dissociation (o)

Number of moles dissociated

Degree of dissociation, o =
Total number of moles

Degree of dissociation is directly proportional to
temperature.

Strong and Weak Electrolytes

Electrolytes which dissociate almost completely
into ions in aqueous solution are known as strong
electrolytes, e.g., NaCl, HCI, NaOH, H,SO,, etc. They
are very good conductors of electricity. They have
degree of dissociation nearly one i.e., o0 = 1.

Whereas those electrolytes which dissociate only
partially into ions in aqueous solution are known as
weak electrolytes, e.g., CH;COOH, NH,OH, etc.

They have conductivity smaller than that of strong
electrolytes. Their value of degree of dissociation is
much smaller than one i.e., o << 1. An equilibrium
is set up in case of partially ionized weak electrolytes
between ions and unionized electrolyte.

e, NH,OH,,,) = NHj,, + OH,,

Ostwald’s Dilution Law

Ostwald’s dilution law is applicable only to weak
electrolytes. Consider a weak electrolyte AB with initial
concentration ‘C’ (mol L™) and degree of dissociation
‘. Then,

+
AB(W = A(aq) + B,
c 0 0
C(1-a) Co. Ca.

(_aq)
Initial concentration
At equilibrium
Applying law of equilibrium to the above equilibrium
[AT][B] CoaxCo  Co?
" [AB]  C(-ao) (1-o)
Where, K is known as dissociation constant.
As o is very small for weak electrolytes (o << 1) then

1-a) =1, ~ C*=K

JE L
& SJc

If V is the volume of solution in litres containing 1 mole

of the electrolyte, then
c==
\%4

o=+KV or OCOc\/\7

Thus, it can be said that degree of dissociation of weak
electrolytes increases with dilution.

Acips AND BAses

Concepts of Acids and Bases

g ; !
Arrhenius concept Bronsted — Lowry Lewis concept
concept

o Arrhenius acid « Bronsted acid » Lewis acid

furnishes donates a accepts a
hydrogen in proton, e.g., pair of electrons,
aqueous solution, ~ HCL e.g., BF,.
e.g., HCL

« Arrhenius base « Bronsted base * Lewis base
furnishes hydroxyl accepts a proton, ~donates a pair
ions in aqueous e.g, NH,. of electrons,
solution, e.g., NaOH. e.g., NH,.

Conjugate acid-base pairs : These are pairs of acids
and bases which differ by a proton, e.g.,
Acid ==
+H*
e Relative strengths of conjugate acids or bases
depend upon their tendency to donate a proton or
to accept a proton.
e Stronger the acid, weaker is its conjugate base and
vice-versa, e.g.,
HCl(, + H,0 ==H,0", + Cl'sy

conjugate base

Strong acid Weak base
CH;COOH,, + H,0() == H3O+(aq) +
Weak acid CH3COO_(uq)

Strong base

®
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e IfAn=0,both K, and KP have no units

e If An >0, unit of K. = (mol L1y,

unit of K, = (atm)™'s

e IfAn<0,unitof K.=(L mol )™,
unit of K, = (atm ™)™

e Equilibrium constants can also be expressed as
dimensionless quantities if the standard states of
reactants and products are specified.

Applications of Equilibrium Constant

e Predicting the extent of a reaction : Larger
the value of K, greater will be the equilibrium
concentration of the components on the right hand
side of reaction relative to those on the left hand
side, i.e., the reaction proceeds to a greater extent.
For example, consider the reaction :

INO,(p) = Ny + 20, at 298 K

2
k=DdOF (oo 1ge

[NO,J*
The value of K is very small which means that the
forward reaction has proceeded to small extent
only. Thus, we can say that NO, is quite stable and
decomposes only slightly.

Negligible Extremely
K. 1(')_3 '1 1'03 large K,
Reaction hardly ~ Both reactants Reaction proceeds
proceeds and products are almost to completion

present at equilibrium
Dependence of extent of reaction on K
e Predicting the direction of a reaction : The
equilibrium constant helps in predicting the
direction in which a reaction can proceed at
any stage. By substituting the concentration of
substances that exist in a reaction mixture we can
calculate the reaction quotient, Q and comparing
the value of Q with the equilibrium constant, K
we can predict whether the reaction will proceed
towards products or towards reactants.
If the reaction is not at equilibrium then ‘Q.
reaction quotient is expressed instead of K...
[ D)’

Thiis, Q. =
RV

Casel: If Q < K, the reaction will proceed in the
forward direction.
CaseIl: If Q > K, the reaction will proceed in the
backward direction.
CaseIII: If Q = K, the reaction mixture is already at
equilibrium.

®
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Relationship between Equilibrium Constant
(K), Reaction Quotient (Q) and Gibbs Free

Energy (AQG)
Free energy change (AG) is related to AG® as follows,
AG = AG®° +2.303 RT log Q
At equilibrium, Q = Kand AG =0
AG°® =-2.303 RT log K

K>1|AG°=-ve | Reaction is spontaneous in
forward direction.

K<1|AG°=+ve | Reaction is spontaneous in
backward direction.

K=1|AG°=0 | Reactionhasachievedequilibrium.

Factors Affecting Equilibria

Le Chatelier’s principle

If a system in equilibrium is subjected to a change of
concentration, temperature or pressure, the equilibrium
shifts in a direction so as to undo the effect of the change

impos

ed.

Change imposed Direction of
at equilibrium equilibrium shift
1. | Increase in the Forward direction
concentration of one
or more reactants
2. | Increase in the Backward direction
concentration of one
or more products
3. | Increase in Towards endothermic
temperature reaction
4. | Decrease in Towards exothermic
temperature reaction
5. | Increase of pressure Towards lesser number
of gaseous moles
6. | Decrease of pressure | Towards higher
number of
gaseous moles
7. | Addition of catalyst No effect
8. | Addition of inert gas :
(a) at constant volume | No effect
(b) at constant Towards higher
pressure number of
gaseous moles
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OR
(a) CHO COOH
| Br, water

(CHOH), ——> (CHOH),
| [

CH,OH CH,OH
(Gluconic acid)
(b) CHO COOH
| HNO,
(CHOH), —> (ClHOH)4
|
CH,OH COOH

(Saccharic acid)

21. Sucrose is an invert sugar. Sucrose is dextrorotatory
but after hydrolysis gives dextrorotatory glucose and
laevorotatory fructose since laevorotation is (-92.4°)
more than dextrorotation of glucose (+52.5°) the
mixture is laevorotating. This product which changes
from dextro (+) to laevo (-) after hydrolysis is called
invert sugar.
22. (a) o-helix structure : In this type of structure, the
long peptide chains undergo formation of H-bonding
0] H
between the —(ljl— and —IlI— bonds of different
peptide groups within the same chain. As a result the
polypeptide chain gets coiled up to form a right handed
helix.
B-pleated sheet : In this structure, the long peptide
chains lie side by side to form a flat sheet. Each chain is
held by the two neighbouring chains by intermolecular
H-bonds (N—H - 0OC).
(b) Primary structure of protein refers to the
arrangement of o-amino acids in the polypeptide chain.
Each polypeptide in a protein has amino acids linked
with each other in a specific sequence. Any change
in this primary structure i.e., the sequence of amino
acids creates a different protein. Secondary structure of
protein is the arrangement of polypeptide chains. The
conformation which the polypeptide chains assume as
a result of hydrogen bonding is called the secondary
structure of protein.
(c) Enzymes are biological catalysts which catalyse the
various biochemical reactions in the body. Chemically
all enzymes are globular proteins. Vitamins are the
organic compounds required in our diet in small
amounts to perform specific biological functions for
normal maintenance of optimum growth and health of
the organism.

23. (a) Vitamins are classified into two groups
depending upon their solubility in water or fat.

Fat soluble vitamins : Vitamins which are soluble in fat
and oils but insoluble in water are kept in this group.
These are vitamins A, D, E and K.

Water soluble vitamins : These vitamins are soluble in
water but insoluble in fat. B group vitamins and vitamin
C are the examples. Water soluble vitamins must be
supplied regularly in diet because they are readily
excreted in urine and cannot be stored (except vitamin
B,,) in our body.

(b) (i) Vitamin A

24. (a) These are called anomers.

(ii) Vitamin C

(b) No, they are not enantiomers because this pair of
stereoisomers are superimposable to each other except
at C,. Configuration of these isomers differ at C, hence
they are anomers to each other.

() CH,OH

H OH

o-D(+)-Glucopyranose
(4)
25. Nucleic acids are the genetic materials of the cells

and are responsible for transmission of hereditary effect
from one generation to the other and also carry out the
biosynthesis of proteins. Nucleic acids are biopolymers
(i.e., polymers present in the living system). The genetic
information coded in nucleic acids controls the structure
of all proteins including enzymes and thus governs the
entire metabolic activity in the living organism.

Two important functions of nucleic acids are :

(i) Replication : The process by which a single DNA
molecule produces two identical copies of itself is called
replication.

(ii) Protein synthesis : DNA may be regarded as the
instrument manual for the synthesis of all proteins
present in the cell.

OR
CHO
! HL A
(a) (CHOH), —=5 CH,CH,CH,CH,CH,CH,
ICH OH n-hexane
2,
D-Glucose
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(c) (i): C-1 is the anomeric carbon.

OR
(i) : Sucrose is formed by o.-D-glucopyranose unit and
B-D-fructofuranose unit.
31. (a) Glucose contains an aldehydic group while
fructose contains a ketonic group.
(b) (i)On reaction with Tollens reagent, D—glucose
yields saccharic acid and silver ppt.

CHO COOH
|
Ag(NH;),0H
(CHOH), ~#NMON - chom), + Agl
(Silver ppt.)
CH,0OH COOH
D-Glucose D-Saccharic acid

(ii) Vitamin A is fat soluble, thus it can be stored in
body, while vitamin B is soluble in water and regularly
excreted in urine and hence cannot be stored in body.

(iii) The two monosaccharide units are joined together
through an oxide linkage formed by loss of a molecule
of H,0. Such a linkage between two monosaccharide
units through oxygen atom is called glycosidic linkage,
e.g., maltose.

(iv) Starch is a polymer of a-glucose that has two
components, namely amylose and amylopectin.
Amylopectin is a branched chain polymer and is
insoluble in water.

OR

(a) Deficiency of Vitamin C causes bleeding of gums.
(b) (i) As amino acids have both acidic (carboxyl
group) and basic groups (amino group) in the same
molecule, they react with both acids and bases. Hence,
they show amphoteric behaviour.

(ii) Sucrose is a disaccharide and its two
monosaccharides are held together by a glycosidic
linkage. Since the reducing groups of glucose and
fructose are involved in glycosidic bond formation,
therefore, sucrose is a non-reducing sugar.

(iii) Maltose is disaccharide as it consists of two o—D—
glucose units.

(iv) Glucose reacts with hydroxylamine (NH,OH) to
form an oxime and adds one molecule of hydrogen
cyanide (HCN) to give cyanohydrin. Therefore, glucose
contains a carbonyl group.

32. (a) (i) Glucose on oxidation with a mild oxidising
agent like bromine water gives gluconic acid containing
the same six carbon atoms as present in glucose. This
indicates presence of aldehyde group.

CHO COOH

| BryH,0 |
(CHOH), + [0] —2—2—> (CHOH),
CH,OH CH,OH

Gluconic acid

(ii) On oxidation with nitric acid, D-glucose yields
saccharic acid which indicates the presence of alcoholic
group.

CI)HO C|OOH

. HNO
((llHOH)4 o = 5 (CHOH),
CH,OH COOH
D-glucose D-saccharic acid

(b) (i) Sucrose on hydrolysis gives one unit of glucose
and one unit of fructose.

Invert
C1,Hy,0yp + HyO —— CH 04+ CgH,,04

Sucrose Glucose Fructose

(ii) Lactose on hydrolysis with dilute acids yields an
equimolar mixture of D-glucose and D-galactose.

(c) When egg white is boiled, the soluble globular
protein, albumin present in it, is converted into
insoluble rubber like mass. During this denaturation
globules unfold and helix get uncoiled and protein loses
its biological activity and the secondary and tertiary
structures of albumin protein are destroyed while
the primary structure (representing the sequence of
o-amino acids) remains intact.

OR

(a) Sucrose is dextrorotatory having [o], = +66.5°.
On hydrolysis with dilute acids or enzymes, it gives
equimolar D-(+)-glucose and D-(-)-fructose.

CiHpO0, +H,0 H9 CHpOg + CeHpOg
D-(+)-Glucose  D-(-)-Fructose
[a]p=+52.5° [o]p=-92.4°
Since, D-(-)-fructose has larger specific rotation than
D-(+)-glucose, theresulting mixture has specificrotation
of -39.9°. Therefore, the mixture is laevorotatory.

Sucrose

Therefore, they behave like salts rather than simple
amines or carboxylic acids.

(b) A diet consisting mainly of rice is not an adequate
diet because it is deficient in lysine and threonine
which are essential amino acids required for growth
and maintenance of health and hence, their deficiency
has to be supplemented by other protein rich diets like
pulses, etc.
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CHO COOH COOH
(b) (CHOH)4 M>(CH0H)4 HN°3 (CHOH)4
|
CH,0OH CHZOH COQH ‘
D-Glucose Gluconic acid Saccharic acid
CHO CH=N—OH
I NH,OH
(c) (ICHOH)4 — (CHOH)4
CH,0OH CHZOH
D-Glucose Oxime

26. (a) In aqueous solution carboxylic group loses a
proton and amino group accepts proton to form zwitter
ion.

(0]
Il Il
R—(le —C—OH=— R- ?H—C—O‘
NH, NH;
(Zwitter ion)

(Salt)

(b) As glucose forms a six-membered ring in which
—CHO group combines with —OH group at
C-5, pentaacetate of glucose does not react with
hydroxylamine due to the absence of free —CHO group.

(c) Vitamin-C is water soluble, so it gets excreted from
the body through urine. Thus is cannot be stored in our
body.
27. (a) Fructopyranose is the sweeter form of fructose.
At higher temperatures the equilibrium shifts towards
the less sweet furanose form.

pyranose

furanose

CH=O OH

| |
(b) (clHOH)4 _HN 5 CH—CN

I
CH,OH (CHOH),
|

CH,OH

(c) On prolonged heating with HI, glucose gives
n-hexane which shows it has six carbon atoms in a
straight chain.

CH,OH(CHOH),CHO —15 CH, CH, CH, CH, CH, CH,
28. (a) In anthranilic acid (p-aminobenzoic acid) the
electron-withdrawing nature of benzene ring suppresses
the transfer of proton from the weak ~-COOH group to
the -NH, group. Glycine has no such effect, hence it
exists as a zwitter ion.

(b) The significance of primary structure of proteins is
that the amino acid sequence of a protein determines
its function and is critical to its biological activity. Even

@ CHEMISTRY TODAY | JANUARY ‘25

a change of just one amino acid can drastically alter the
properties of the entire protein molecule. For example,
change of glutamic acid by valine in the protein
sequence causes sickle cell anaemia.

Secondary structure of proteins gives information about
the manner in which the protein chain is folded and
bent and about the nature of the bonds which stabilise
the structure.

(c) Peptide linkage is an amide linkage formed between
-COOH group of one o-amino acid and -NH, group
of the other amino acid by loss of a molecule of water
whereas a linkage between two monosaccharides units
through oxygen atom is called glycosidic linkage.

29. (a) Adenine bonds with thymine while cytosine
bonds with guanine.

100 Adenine make bonds with 100 Thymine

150 Cytosine make bonds with 150 Guanine.

Total nucleotides = 100 + 100 + 150 + 150 = 500

(b) They studied the nucleotide composition of DNA.
It was the same, so they concluded that the samples
belong to same species.

OR
According to Chargaff rule, all double helix DNA will
have the same amount of A and T as well as C will be
same amount as G. If the ratio of A or G and C is not
maintained then, helix is single stranded.
(c) A=T=20%
(i) But G is not equal to C. So, virus is not a double
helix.
(ii) The virus is a single helix DNA virus.
(iii) The bases pairs are ATGC and not AUGC so it is
not a RNA.
30. (a) Glycosidic linkage, (C,- C, linkage) is present
in maltose sugar.

6 6

H OH H ik

o.-D -Glucopyranose

o-D -Glucopyranose

Structure of maltose

(b) (ii) : This structure is an example of pyranose and
aldohexose. Here, the carbohydrate’s structure is of the
B-pyranose form.
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Class XII

Monthly test

his specially designed column enables students to self analyse their extent of understanding of all chapters. 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.

The Solid State | Chemical Kinetics

Total Marks : 120

NEET
Only One Option Correct Type

What is the time required for a first order reaction
to be 99% complete, compared to the time taken for
the reaction to be 90% complete?

(a) There is no change.

(b) Time taken is double.

(c) Time taken is triple.

(d) The time required is half the initial value.

Consider the reaction, 2A + B — products. When
concentration of B alone was doubled, the half-life
did not change. When the concentration of A alone
was doubled, the rate increased by two times. The
unit of rate constant for this reaction is
@ s (b) Lmol s
(¢) no unit (d) mol L7!s™

When a graph of log, (K against 1/T is plotted, for
reaction, a graph with slope equal to -1 x 10’ K is
obtained. Hence the activation energy is

(a) 8.314x10°Jmol™! (b) 3.61 k] mol™!

(c) 4.85%x103Jmol™ (d) 19.1 kJ mol™!

For a zero order reaction,

(a) plot of In[R] vs time is a straight line

(b) plot of [R] vs time is a straight line

(c¢) plot of [R] vs time has slope = k

(d) plot of In[R] vs time has slope = —k.

In a reaction 2HI — H, + I,, the concentration of
HI decreases from 0.7 to 0.4 mol L™ in 10 minutes.

What is the rate of reaction during this interval?
(@) 1.5x 102 M min™" (b) 2.5x 10> M min™!

(c) 5x102Mmin? (d) 2.5% 102 M min™*

Time taken : 60 Min.

The rate constants k, and k, for two different reactions

are 10" ¢ T and 10" . ¢71%'7 respectively. The
temperature (K) at which k; =k, is

1000 2000
2000 (b) —— 1000 (d) ——
) (®) 2.303 © @ 2.303

A substance A decomposes in solution following
the first order kinetics. Flask I contains 1 litre of
1 M solution of A and flask II contains 100 mL of
0.6 M solution of A. After 8 hours concentration of
A in flask I becomes 0.25 M. What will be the time
for concentration of A in flask II to become 0.3 M?
(a) 0.4 hours (b) 2.4 hours

(c) 4.0 hours (d) Unpredictable

If for a first order reaction, the values of A and E,
are 4 x 10" sec”! and 98.6 kJ/mol respectively, then
at what temperature will its half-life period be 10
minutes?

(a) 330K (b) 300 K

(c) 330.95K (d) 311.15K

For the reaction N, + 3H, — 2NH,, how are
the rate of reaction expressions inter-related

d[H,] and d[NH3]?
dt dt )
@ 1d[H,] _+1deH3]
3 dt 2 dt
d[NH
) 1d[H2]_+1 [NH,]
2 dt 3 dt
© +1d[H2] _ 1 d[NH;]
2 dt 3 dt
d[NH
5 +1d[H2] _ 1 5
3 dt 2 dt
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S.N. Amylose Amylopectin

1. | It compromises It compromises
15-20% starch. 80-85% starch.

2. | Itis water soluble. It is water insoluble.

3. | It consists of linear | It consists of branched
chain polymers of | chain polymers of
a-D-glucose with o-D-glucose with C,-
C,-C, linkage. C, linkage and C;-Cg

linkage between the 2
linear chains.
(ii)
S.N. Nucleotide Nucleoside

1. |When the When the nitrogen

phosphorous base pairs are attached
compound, is with the 1” position of
attached to 5 position |sugar (Ribose sugar
of the sugar moeity | or -D-2-deoxyribose
which already hasa | sugar)

base attached to its

1’ position.

33. (a) Characteristic differences between globular

and fibrous proteins can be given as :

S.N.| Globular proteins Fibrous proteins

1. |These are cross-linked|These are linear
proteins  and  are|condensation polymer.
condensation product
of acidic and basic
amino acids.

2. |These are soluble in These are insoluble in
water, mineral acids water but soluble in
and bases. strong acids and bases.

3. |These proteins have These are linear
three dimensional polymers held together
folded structure. by intermolecular
These are stabilised hydrogen bonds. e.g.,
by internal hydrogen | hair, silk.
bonding. e.g., egg
albumin, enzymes.

D
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(b) A sequence of bases on DNA is unique for a
person and information regarding this is called DNA
fingerprinting.
Applications :
(i) Inforensic lab for identifying criminals.

(ii) To determine paternity of an individual.

(iii) To identify the dead bodies in any accident by
comparing the DNAs of parents or children.

OR

Comparative study of glucose and fructose

S.N.

Glucose

Points of resemblance

Fructose

Points of resemblance

Forms a pentaacetyl
derivative on treatment
with acetic anhydride.

It also forms a
pentaacetyl derivative.

Forms methyl
glucoside on treatment

Forms a similar product
called methyl fructoside

with methyl alcohol |with methyl alcohol and
and HCL. HCI.

3. |Forms cyanohydrin on | Also forms cyanohydrin
treatment with HCN. |on treatment with HCN.

S.N.| Points of difference Points of difference

1. |Glucose is Naturally occurring
dextrorotatory. fructoseislaevorotatory.

2. |On oxidation with Not oxidised by mild
Br,-water gives oxidising agents like
gluconic acid which ~ |Br,-water. On oxidation
has the same number |with strong oxidising
of carbon atoms as agents like conc. HNO;,
glucose. it gives acids with lesser

number of carbons
atoms than fructose.

3. |Forms a brown Does not form a resin
resinous mass with with NaOH solution.
warm NaOH solution.

@

6.

1,
16.
2%
26.

b) 2. (b) 3. d 4 (b 5 (@
by 7. (0 8 (d 9. (@ 10.(b)
by 12. (a) 13. (@) 14.(d) 15.(d)
b) 17. (d) 18. () 19.(d) 20. (bcd)
b.c,d) 22. (a,cd) 23. (b 24. (9076)25. (0)
85) 27.(3) 28. (3.47) 29. (d) 30. (3a)





index-83_1.jpg
10.

11.

12.

Which of the following statements is incorrect?

(a) Catalyst does not affect equilibrium of reaction.

(b) Reaction with higher activation energy has
higher rate constant.

(c) Inanexothermicreaction, the activation energy
of the reverse reaction is higher than that of the
forward reaction.

(d) Half-life period of a first order reaction is
independent of initial concentration.

For the reaction A + B — products, what will be the

order of reaction with respect to A and B?

Exp. [A] [B] Initial rate
(molL™") | (mol'L™") | (molL's™)

1. [25x10* [3x107° 5% 107

2. 5x10* | 6x107° 4%107

3. 1x10° | 6x107° 1.6x 1072

(a) 1 with respect to A and 2 with respect to B.
(b) 2 with respect to A and 1 with respect to B.
(c) 1 with respect to A and 1 with respect to B.
(d) 2 with respect to A and 2 with respect to B.

Which of the following statements about first order

is not true?

(a) The rate of the reaction increases with the
decrease in concentration of reactants.

(b) The graph between log (a - x) vs time is straight
line with intercept log a, and slope equal to
- k/2.303.

(c) Half-life is independent of initial concentration
of reactant.

(d) Unit of rate constant is s .

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 : Half-life period of a reaction of first

order is independent of initial concentration.

Reason : Half-life period for a first order reaction,
2.303

tl B = T log 2.

Assertion : Order with respect to any reactant or

product can be zero, or positive but it can never be

negative.

Reason : Rate of reaction cannot decrease with

CHEMISTRY TODAY | JANUARY ‘25

15.

increase in concentration of a reactant or product.

Assertion : Two different reactions can never have
same rate of reaction.

Reason : Rate of reaction always depends only on
frequency of collision and Arrhenius factor.

JEE (Main & Advanced)

16.

17.

18.

19.

20.

Only One Option Correct Type

If a, b, c are the lengths of three edges of unit cell,
o is the angle between side b and ¢, B is the angle
between side a and ¢ and y is the angle between side
a and b, what is the Bravais Lattice dimensions of a
tetragonal crystal?

() a=b=cando=B=y=90°

(b) a=b#canda=p=y=90°

(c) a=b=canda=p=7+#90°

(d) azb#cando=p=y=90°

If the rate for the reaction, 2A + B— Cis k[A] [B],

the correct statement in relation to this reaction is

(a) unit of k must bes™ (b) t,), is a constant

(c) rate of formation of C is twice the rate of
disappearance of A

(d) value of k is independent of the initial
concentrations of A and B.

Choose the total number of voids in 0.2 mol of a
compound forming hcp structure.

(a) 1.2044 x 10% (b) 2.4088 x 10%

(c) 3.6132x10% (d) 4.8176 x 10%

What happens when the temperature of a solution

is increased from 25 °C to 65 °C?

(a) The rate of the reaction remains unchanged and
the rate constant k decreases.

(b) The rate of the reaction increases and rate
constant k decreases.

(c) The rate of the reaction decreases and so does
the rate constant k.

(d) The rate of the reaction increases and so does
the rate constant k.

More than One Option Correct Type

The correct statement(s) for cubic close packed

(ccp) three dimensional structure is(are)

(a) the number of the nearest neighbours of an
atom present in the topmost layer is 12

(b) the efficiency of atom packing is 74%

(c) the number of octahedral and tetrahedral voids
per atom are 1 and 2, respectively

(d) the unit cell edge length is 242 times the radius
of the atom.
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PERSON IN NEWS
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A former history teacher, folk dancer, and two-time
mayor, the 57-year-old Yamandu Orsi is elected as
president of Uruguay. He placed first with 49.8% of
votes for the left-leaning Broad Front coalition in
November’s second round, against Alvaro Delgado
of the governing center-right National Party, who
secured 45.9%.

Prime Minister Shri Narendra Modi was honored
with the ‘Dr. Martin Luther King Jr. Global Peace
Award for Minority Upliftment in absentia.
The award was jointly presented by Washington
Adventist University and the Association of Indian
American Minorities (AIAM).

Justice Sanjiv Khanna sworn in as 51% Chief Justice
of India, with his oath taking place on 11 November
2024, succeeding justice Chandrachud whose tenure
ended on 10 November 2024.

Sonu Sood, renowned Bollywood actor and
philanthropist, was appointed as the Brand
Ambassador and Advisor for Tourism, Thailand.

Prime Minister Shri Narendra Modi is conferred
with Nigeria’s second-highest national award ‘Grand
Commander of the Order of the Niger’ by President
of Nigeria, Bola Ahmed Tinubu. He is the second
foreign recipient of this award. Queen Elizabeth II
was the first to receive it in 1969.

The FICCI National Executive Committee Meeting
(NECM) has announced Harsh Vardhan Aggarwal
as president-elect of FICCI, Aggarwal is currently
the senior Vice President of FICCI.

CHEMISTRY TODAY | JANUARY ‘25

Indian captain Rohit Sharma delivered a speech
at Australia’s Parliament House in Canberra. As
the Indian side reached Canberra to take part in a
pink-ball warm-up match. He emphasized the deep-
rooted ties between India and Australia, both on
and off the cricket field.

Actor Tony Todd, known for Candyman and Final
Destination, passed away at 69, leaving a legacy in
horror cinema. He died at his home after a prolonged
illness in Marina del Rey, California, on 6 November
2024.

Veteran India wicketkeeper-batter Wriddhiman
Saha has announced his retirement from all forms
of cricket, declaring that the ongoing Ranji Trophy
season would be his last. Saha represented India in
40 Test matches and 9 One-Day Internationals and
scored a total of 1,353 runs including 3 centuries.

Ratan Tata, the chairman emeritus of India’s biggest
conglomerate, Tata Group, passed away at Mumbai’s
Breach Candy Hospital, leaving behind a legacy of
leadership. Beyond business, Tata’s legacy is deeply
rooted in philanthropy. Over 65 percent of Tata
Sons’ shares fund charitable causes, supporting
education, healthcare, and social development.

Former U.. President and Republican Donald
Trump made a forceful comeback as he won a
second term in office, defeating Vice President
Kamala Harris, the Democratic nominee, to become
the 47" President of the United States. Republicans
took control of the Senate, increasing their tally to at
least 52 of the chamber’s 100 seats.

N
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21. A reaction is 50% complete in 2 hours and 75%  differential rate law is given as : dA/dt = -k[A]. The
complete in 4 hours. The order of reaction willnotbe  integrated rate law is : In[A]/[A], = -kt, where [A] is

(@) 1 (b) 2 (c) 3 d o the

22. Which of the following statements is(are) correct? the

(a) The coordination number of each type of ion in
CsCl crystal is 8. 27.

(b) A metal that crystallizes in bee structure has a
coordination number of 12.

(c) A unit cell of an ionic crystal shares some of its g
ions with other unit cells.

(d) The length of the unit cell in NaCl is 552 pm.

23. The rate law for the reaction:

RCl + NaOH,,;) = ROH + NaCl is given by,

Rate = k [RCI]. The rate of the reaction will be

(a) doubled on doubling the concentration of
sodium hydroxide

(b) halved on reducing the concentration of alkyl
halide to one half

(c) increased on increasing temperature of reaction

(d) unaffected by increasing temperature of reaction.

29.

Integer / Numerical Value Type

24. The unit cell of copper corresponds to a face
centered cube of edge length 3.596 A with one
copper atom at each lattice point. The calculated
density of copper in kg/m” is . [Molar mass
of Cu: 63.54 g ; Avogadro Number = 6.022 x 10*’]

25. At 345 K, the half-life for the decomposition of a 30.
sample of a gaseous compound initially at 55.5 kPa
was 340 s. When the pressure was 27.8 kPa, the half-
life was found to be 170 s. The order of the reaction is
. (Integer answer)

26. Metal deficiency defect is shown by Fe 4;O. In the
2+ . .

crystal, some Fe™" cations are missing and loss of

positive charge is compensated by the presence of

Fe®" ions. The percentage of Fe** ions in the Fe, ¢;0
crystals is . (Nearest integer)

Comprehension Type

A reaction is said to be of the first order if the rate of the
reaction depends upon one concentration term only.
For a first order reaction of the type A — Products,
the rate of the reaction is given as : rate = k[A]. The

concentration of reactant left at time ¢ and [A], is
initial concentration of the reactant, k is the rate

constant.

Half-life period of a first order reaction is
10 min. Starting with initial concentration 12 M,
the rate after 20 min is % 0.0693 M min ™",

. For a first order reaction, (A) — products, the

concentration of A changes from 0.1 M to 0.025 M in
40 minutes. Therate of reaction when the concentration
of Ais0.01 M, is x10™* M min~".

Matching Type

Match the column I with column II and mark the
appropriate choice.

Column I Column IT
(A) |Rate = k[NH,]° (i) molL's™
(B) |Rate=k[H,0,][I"] ( N
(C) |Rate = k[CH,CHO]*? | (iii) s
(D) |Rate = k[C,H;Cl] (iv) [ L"? mol™*s™
(@) (A) — (iv), (B) — (iii), (C) — (ii), (D) — (i)
(b) (A) = (i), (B) — (ii), (C) — (iii), (D) — (iv)
(e) (A) — (ii), (B) — (i), (C) — (iv), (D) — (iii)
(d) (A) = (i), (B) — (ii), (C) — (iv), (D) — (iii)
Match the column I with column II and mark the
appropriate choice.

ii) |Lmol™s

-1

=

Column I Column II
(A) | Ferromagnetic i) R S
(B) | Ferrimagnetic (ii) MMM
(C) | Antiferromagnetic | (iii) | 4 MMM
(D) | Diamagnetic @) [ 111
(E) | Paramagnetic v) Rg=>4PN 7

(@) (A) - (iii), (B) - (i), (C) - (ii), (D) - (i), (E) - (v)
(b) (A) - (@), B) - (i), (C) - (iii), (D) - (iv), (E) - (v)
(©) (A) - (i), (B) - (), (C) - (iii), (D) - (ii), (E) - (v)
(d) (A)-(v),(B) - (i), (C) - (iii), (D) - (ii), (E)<:>(<i;
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Yamandu Orsi became the new president of
Uruguay by defeating
(a) Luis Lacalle Pou
(c) Tabare Vazquez

(b) Jose Mujica
(d) Alvaro Delgado

Recently, who was honored with the ‘Dr. Martin
Luther King Jr. Global Peace Award for Minority
Upliftment’?

(a) Shigeru Ishiba (b) Anthony Albanese
(c) Narendra Modi (d) Shehbaz Sharif

Who has been appointed as the 51* Chief Justice
of India?

(a) Justice Sanjiv Khanna

(b) Justice Chandrachud

(c) Justice Uday Umesh Lalit

(d) Justice N.V. Ramana

Which India actor became the new Brand
Ambassador and Advisor for tourism of Thailand?
(a) Salman Khan (b) Shahrukh Khan

(¢) Sonu Sood (d) Amitabh Bachchan

Prime Minister Shri Narendra Modi was awarded
with ‘Grand Commander of the Order of the
Niger’ by

(a) Bola Ahmed Tinubu

(b) Muhammadu Buhari

(¢) Goodluck Jonathan

(d) Umaru Mura YarAdua

Who was appointed as the new president of FICCI
India 2024?

(a) Ramesh Sharma

(b) Harsh Vardhan Aggarwal

(c) Sidharth Birla

(d) Naina Lal Kidwai

Tony Todd, who was a famous personality, passed
away recently at the age of 69 belongs to which
field?

(a) Sports

(c) Entertainment

(b) Business
(d) Writer

Recently, which veteran India wicketkeeper
batsman has announced his retirement from all
formats of cricket?
(a) Rishabh Pant

(c) Sanju Samson

(b) K.L. Rahul
(d) Wriddhiman Saha

%

10.

Which prominent Indian industrialist, known
for his significant contributions to the business
landscape and his philanthropic efforts, who
passed away recently?
(a) Ratan Tata

(c) Subrata Roy

(b) Rakesh Jhunjhunwala
(d) Cyrus Mistry

Who secured a landslide victory in the 2024 US
Presidential Elections, becoming 47 President of
USA?

(a) Kamla Harris (b) Joe Biden

(¢) Donald Trump (d) Mike Pence

) hnswerkey N

G)or (® 6 () 8 @ ¢ @ 9
e s 0O v (@ ¢ @)z P 1
@
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2. Samarium 6. Amphiprotic
3. Stibine 7. Inhibition
Beilstein 8. Dispersity
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CH,CH,CH,Br + BrCH,CH,CH,CH; pae>
1-Bromobutane

C;Hye + CeHyy + CgHyg

Heptane —_

1-Bromopropane

Hexane + Octane
(Side products)

26. The cis-and trans-forms of hex-2-ene are given
below :

H” NH
(cis-form)
H3C\C C/ H
N CH,CH,CH;

(trans-form)

The cis-isomer will have higher boiling point due to
more polar nature leading to stronger intermolecular
dipole-dipole interactions thus, requires more energy
to separate them whereas, trans-form being non-polar
(or weakly polar) have weak induced dipole interactions
and so has lower boiling point.

27. The structures of the products of ozonolysis are :

o6 and O—CHO
CH,CH,” = = ¢ V=

Ethyl methyl ketone (C4;HgO)  Cyclohexanecarbaldehyde (C;H;,0)

Since, the total number of carbon atoms of the two
products is 11 (4 + 7) while the molecular formula of the
conjugated diene is C,3H,,, therefore, the ozonolysis must
have also produced another two carbon product. Further,
since the given compound (C,;H,,) is an alkadiene,
these two carbon products must be glyoxal, (CHO),. On
replacing the oxygen atoms from these three products by
double bonds, the structure of the alkadiene is

CMne—0+0=cH—cu=0

=0+0= - -

CH;CH,” Glyoxal

Ethyl methyl ketone Join b
+ O — CH olmn y

removing O atoms

Cyclohexanecarbaldehyde

CH3\C CH éH—éHO
CH3CH2 -

1-Cyclohexyl-4-methylhexa-1, 3-diene

Cl
28.(a) (i) O Clz O/ Alc. KOH @

Cyclohexane (A) (B)
Alc. KOH Cl,
A 500°C
1, 3-cyclohexadiene (o))
(D)

Br
B |
(if) CH,CH,CH;—CH,CH,CH,Br + CH,CHCH,

Propane minor (A
major
KOH
CH;CH,CH,Brég ot CH,CH=CH, ¢, =
(©) (B)
KO, CH,CH,CH,OH
H,0/A
Propan-1-ol
Ptor Ale3

(b) CH,(CH,).CH,—(——>
Heptane

500°C
Toluene
29. (a) When ‘B’ reacts with Br, it gives vicinal dihalide
which on dehydrobromination gives alkyne.

Br
(i) Ale. KOH

I
CH3CH2?C1;12CH = CHZBI' W/

CH;CH,CH,C=CH
(D)
Compound ‘D’ is pent-1-yne which is acidic in nature
and reacts with sodium to release hydrogen gas.

(b) As the final product of the reaction series is straight
chain alkane that means ‘A’ should be 1-bromopentane.
CH,CH,CH,CH,CH,—Br
A)

OR
When alkene reacts with Br, in CCl,, the reddish orange

colour of Br, disappears in presence of double bond.

CCl,
CH,CH,CH,CH=CH, + Br, _4\L |Br

B
® CH,CH,CH,CH— CH,Br

©

(c) When 1-bromopentane reacts with ethanolic KOH
it gives alkene.
CH,CH,CH,CH,CH,Br + KOH(Alc.) —>

(4 CH,CH,CH,CH=CH,

(B)

30. (a) -OH is strongest among the given groups as
it possess electron donating resonance effect, which
enhances election density on ortho and para positions
of benzene ring.
(b) (i):-NH, > -NHCOCH, > ~CH,,
(c) (i):An electron withdrawing group, -NO,,
deactivates the benzene ring for electrophilic
substitution reaction.
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20. Structures (ii) and (iv) are aromatic because
they obey Huckel's rule. Others are not aromatic
because (i) contains 47 electrons (iii) contains 67
electrons but is not conjugated system due to a
sp’ - hybridised carbon.
CH,

21. 2-Methylbutane is H,C - H,C - H(Ii - CHy
The structure of the compounds which on hydrogenation
produce 2-methylbutane are :

CH,

|
H;C—CH,—C=CH, 2-Methylbut-1-ene

G

CH;—CH=C—CHy  2-Methylbut-2-ene

CH,
|
CH,= CH—CH— CH, 3-Methylbut-1-ene

22. Any substituted benzene compound is said to be
more reactive towards an electrophile if the substituent
on benzene increases electron density on it by electron
donation.

Based on this, the given compounds may be arranged

“z@@ on

Chlorobenzene

P- Nltro- 2,4- D1mtro-
chlorobenzene  chlorobenzene
CH,
Toluene

p-Nitrotoluene p—Dmltrobenzene

OR

(8) CH,CH, - HC=CH — CH, 22onolysis
CH, - CH, - CHO + CH,;CHO

Propanal Ethanal
o
(b) HyC ~HyC - HyC—C=C—CHy - CH, SRy,
CHjy

@ CHEMISTRY TODAY | JANUARY ‘25

H3C-CH, -CH, - IC:O +CH3-CH, - IC:O
CH, CH,
Pentan-2-one Butan-2-one
CyHs
(6) HyC-H,C-C=CH,

ozonolysis
_—

|C2H5
CH,= O+ CH3-CH,-C=0

Methanal Pentan-3-one
= CH
CH CH
2 Il Red hot Fe-tube
3@ v T 2
N\ cH Benzene

(b) CH,CH =CH, + 225 CH,CHB:CH,

2-Bromopropane

() CH,=CH, + Cl,/CCl,—— CH,—CH,

Cl Cl
1,2-Dichloroethane
24.
Cl
4 xic] Cl €l
6Cl,/Anhyd.AICI,
a S
@ @ dark, cold +G HCl
Cl Cl
Cl
Hexachlorobenzene
COOH
N OH/C (0]
) EOHEg @ +Na,CO,
Benzene
Ni
(©) +3H, T
Cyclohexane

25. While preparing higher alkanes by Wurtz reaction
onlythose alkanes are preferably prepared which contain
even number of carbon atoms, e.g, ethane, butane,
hexane containing 2, 4, 6 carbon atoms respectively.

CH;Br + 2Na + BrCH3 ether CH;—CHj; + 2 NaBr
Ethane

C,H;Br + 2Na + BrC,H; - > e‘her C4Hjo + 2NaBr

Butane
In preparation of alkanes with odd number of carbon
atoms like C,H g, there are the chances of the formation
of side products, e.g., by starting with 1-bromopropane
and 1-bromobutane, besides the main product heptane,
hexane and octane are formed as side products.
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ion, it attacks the complex (I) to form first vinyl alcohol
which then tautomerises to give acetaldehyde.

H—C=C—H+Hg" > H—C=C—H —2
Ethyne N -Hg
Hg
o Complex I
H
Il Tautomerises T i
CH;—C—H¢———| C=C_
Acetaldehyde H H
Vinyl alcohol

In case of dil. HCI, since, Cl ion is more nucleophilic
than H,O, it reacts with complex (I) to form vinyl
chloride.

N
C=CH,
H 7 H H /Vinyl chloride
33. Step I: It follows that proton (an electrophile) from
H—Br gets attached to C; [due to + I effect exerted
by —CH; group, double bond between C, and C,
undergoes electromeric effect].

3 2 (1 T
H,C>CH=CH, + H—Br —>
+
H,C—CH—CH, + Br
Carbocation
Step I : The intermediate carbocation is attacked by Br~
to form 2-bromopropane,

*mBr'
CH,—CH—CH;—> CHjy (|:H CH; (Major product)

Br

Formation of 2-bromopropane as the major product
and not 1-bromopropane can also be better understood
in terms of the stability of the carbocation.

CH,—CH—CH,
CH,—CH=CH, + H+{ More stable 2° carbocation

CH,—CH,—CH,

Less stable 1° carbocation
Addition of HBr to propene in the presence of
benzoyl peroxide follows anti-Markovnikov's rule or
peroxide effect or kharash effect. Addition of HBr to
unsymmetrical alkenes like propene in the presence
of light or peroxide takes place contrary to the
Markovnikov rule. This happens only with HBr but not
with HCl and HI.
CH,—CH=CH, + HBr 500y oy cH,CH,Br

3 2 3Ly

1-Bromopropane

Mechanism : Peroxide effect proceeds via free radical
mechanism as given below :
. [l [l
(i) CgHs—C—O0—0—C—CHs
(@]

Homolysis

>

[l .
2CH;—C—0—>2C4H; + 2CO,

Homolysis

(ii) CeHs + H—Br——""5 CH, + Br’

e Homolysis

CH=CH, + Bi’ ——=5
CH,— CH—CH,—Br

(more stable free radical)

(i) CH3—

Homolysis

CH—CH,Br + H — Br 22y
CH3 — CH2CH2Br + Br.
The secondary free radical obtained in (iii) happens to

(iv) CH;—

be more stable than the primary one hence, explains the

formation of 1-bromopropane.

OR
(a)
H, CH, CH,
SO,H
+ H,SO, (conc.) = +
Toluene (Minor)
SO,

(Major)
(b) Substitution takes place in the side chain to yield
successively benzyl chloride and benzotrichloride.

CH,CI CH,CI,

N

Benzyl chloride Benzal dichloride Benzotrichloride

OH
@ =0

Toluene

Phenol Benzene
H, / Ni
(i) %
Phenol Cyclohexane

@
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OR
(iv): In general electron
o/p-directing.
CH, |
31. CH,- CH— CH; CH,~—2> CICH,~ CH—CH,CH,
2-Methylbutane

releasing groups are

CH,

(A) Primary (9 positions for CI group possible)
CH3— (le— Cle—CH3
CH, Cl
(B) Secondary (2 positions for Cl group possible at - CH,)
(I:I
CHy~C —CH,CH,§
CH;
(C) Tertiary (1 position for Cl group possible).
Relative amounts of A, B and C compounds
= Number of hydrogen atoms X Relative reactivity
Relative amount :
A(1°) B(2°)
9%x1=9 2xX38=7.6
Total amount =9 + 7.6 + 5 = 21.6

C(3°)
1x5=5

%0fA=L><100=41.7%
21.6
7.6

% of B=——x100=35.2%
21.6

% ofc=r56><100=23.1%

OR

A, B and C all compounds decolorises Br, thus, all
are unsaturated hydrocarbons. Moreover, alkanes are
insoluble in cold conc. H,SO, whereas alkenes and
alkynes are soluble thus, it is confirmed that all A, B and
C compounds are unsaturated.

Structure of (A) : (A) reacts with ammoniacal AgNO,
solution, which shows that it is a terminal alkyne
with straight chain of six carbon atoms because on
hydrogenationitgiveshexane. Therefore,(A)ishex-1-yne.

Structure of (B) : (B) does not react with [Ag(NH;),]*
and hence, it must be internal alkyne with straight chain
of six carbon atoms because on hydrogenation it also
gives hexane. Location of triple bond is determined by
oxidative cleavage. As it gives propanoic acid (3C-atom
acid), it should be symmetrical internal alkyne.
Therefore, (B) is hex-3-yne.

Structure of (C) : It absorbs one mol of H, and the
product (D) (C¢H,,) after catalytic hydrogenation has
1 degree of unsaturation. So, (D) must be 6 C-atoms
cyclic compound. Therefore, (C) is cyclohexene.

50
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32. (a) Substitution reactions are those reactions in
which an atom or group of atoms directly attached to
carbon in the substrate molecule is replaced by another
atom or group of atoms, for example,

H H

| uv |
H—C—H+Cl,—~>H—C—Cl+HC

| light [

H H
Methyl chloride
Benzene undergoes electrophilic substitution reactions
because benzene ring has delocalized m-electrons thus,
is an electron rich system. It is attacked by electrophiles
giving substitution products.

SO,H
(b) (@) @ + conc. H,SO, Ry @ +H,0
Benzene Benzene
sulphonic acid
NO,
Conc. H,SO,
(ii) + conc. HI\IC)3 W + HZO
Benzene Nitrobenzene
COCH,
Anhyd.
AlCl,
(iii) + CH;COCl —— + HCl
Ethanoyl chloride
Benzene Acetophenone
OR

(a) Although benzene has three C=C bonds, it still
does not react either with cold alkaline KMnO, (Baeyer’s
test) or with hot alkaline KMnO, or acidic KMnO, or
acidic K,Cr,0, i.e., it does not undergo oxidation due
to the delocalisation of T €s.

However, it undergoes ozonolysis reaction due to the
formation of tri-ozonides, thereby the delocalisation of
m-electrons does not take place.

Cold alk. KMnO,
—_
or
Hot alk. KMnO,

No reaction (A, B)

0,+CH, L, _CHO
—>3
at-78°C CHO
Zn/H,0 Glyoxal
(o)

(b) First of all, mercury ions form a complex (I) with
acetylene. Since, H,0O is more nucleophilic than SO}





index-34_1.jpg
12.

If an endothermic reaction is non-spontaneous at
freezing point of water and becomes feasible at its
boiling point, then
(a) AH is -ve, AS is +ve
(b) AH and AS both are +ve
(c) AH and AS both are -ve
(d) AH is +ve, AS is —ve
Assertion & Reason Type

Directions : In the following questions, a statement of assertion
is followed by a statement of reason. Mark the correct choice as :

(@)
(b)

()
(d)

13,

14.

15.

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: A process is called adiabatic if the system
does not exchange heat with the surroundings.
Reason : It does not involve increase or decrease in
temperature of the system.

Assertion : An exothermic process which is
non - spontaneous at high temperature may become
spontaneous at low temperature.

Reason : Spontaneous process is an irreversible
process and may be reversed by some external
agency.

Assertion : If a system provided 50 J of heat and
work done by the system is 10 J, then change in
internal energy will be equal to 40 J.

Reason : Human being is example of isolated system.

JEE (Main & Advanced)

16.

17.

18.

Only One Option Correct Type

For vaporization of water at 1 atmospheric pressure,
the values of AH and AS are 40.63 k] mol™! and
108.8 ] K™' mol™, respectively. The temperature

when Gibbs energy change (AG) for this
transformation will be zero, is
(a) 273.4 (b) 393.4 (c) 373.4 (d) 293.4

An evacuated glass vessel weighs 40.0 g when

empty, 135.0 g when filled with a liquid of density

0.95 g mL™" and 40.5 g when filled with an ideal gas

at 0.82 atm at 250 K. The molar mass of the gas in

g mol™ is (Given : R = 0.082 L atm K" mol™)

(a) 35 (b) 50 (c) 75 (d) 125

Identify the correct statement regarding entropy.

(a) At absolute zero of temperature, the entropy of
perfectly crystalline substance is +ve.

(b) At absolute zero, the entropy of perfectly
crystalline substance is taken to be zero.

19.

20.

21.

22.

(c) At 0°C, the entropy of a perfectly crystalline
substance is taken to be zero.

(d) At absolute zero of temperature, the entropy of
all crystalline substances is taken to be zero.

What is the probable ratio between the root mean
square speed (rms), average speed (av) and the
most probable speed (mp)? (U = speed of the gas
molecules)

(a) Umpz Upps: Uy, 1:1.128:1:1.224

) U,:U,,: Ump ::1:1.128:1.224

(©) Upp: Upy: Uppyg 1 1:1.128:1.224

(d) Upp: Upy: Uypyg::1.224:1:1.128

More than One Option Correct Type

For an ideal gas, the work of reversible expansion
under isothermal condition can be calculated
by using expression w = -nRT In V/V,. A sample
containing 1.0 mol of an ideal gas is expanded
isothermally and reversibly to ten times of its
original volume, in two separate experiments. The
expansion is carried out at 300 K and at 600 K
respectively. Choose the correct options.

(a) Work done at 600 K is 20 times at 300 K.

(b) Work done at 300 K is twice at 600 K.

(c) Work done at 600 K is twice at 300 K.

(d) AU = 0 in both cases.

Which of the following statements is (are) correct

regarding the root mean square speed (u,,,) and

average translational kinetic energy (E,,) of a

molecule in a gas at equilibrium?

(a) u,,, is inversely proportional to the square root
of its molecular mass.

(b) E,, is doubled when its temperature is increased
four times.

(c) u,,, is doubled when its temperature is
increased four times.

(d) E,, at a given temperature does not depend on
its molecular mass.

Consider the following reaction between zinc and
oxygen and choose the correct answers from the
options given below :

2Zn,) + Oy = 2Zn0y; AH = —693. 8 k] mol !

(a) The enthalpy of two moles of ZnO is less than

the total enthalpy of two moles of Zn and one
mole of oxygen by 693.8 kJ.

(b) The enthalpy of two moles of ZnO is more than
the total enthalpy of two moles of Zn and one
mole of oxygen by 693.8 kJ.

(c) 693.8kJ mol™ energy is evolved in the reaction.

(d) 693.8kJ mol ™" energy is absorbed in the reaction.

33/
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Only One Option Correct Type

If enthalpy of elements in their natural state is taken
to be zero, the heat of formation (AHf) of compounds
(a) is always —ve (b) is always +ve

(c) maybe -veor +ve (d) is zero.

What will be the standard internal energy change
for the reaction at 298 K?

OFy, + H,0y) — Oy + 2HF 3 AH° = - 310 k]
(a) -312.5 (b) -125.03(c) -310 (d) -156

In which of given reactions will AU be equal to AH?
(a) HZ(g) + 1/202@)—> HZO(I)

(b) HZ(g) + IZ(g)—> 2HI(g)

(€) NyOy—> 2NO,,

(d) 250, + Oy —> 2505,

In a reaction P + Q — R + S, there is no change in
entropy. Enthalpy change for the reaction (AH) is
12 kJ mol™. Under what conditions, reaction will
have negative value of free energy change?

(a) If AH is positive. ~ (b) If AH is negative.

(c) If AHis 24 kJ mol ™.

(d) If temperature of reaction is high.

1 mole of gas occupying 3 litre volume is expanded
against a constant external pressure of 5 atm to a
volume of 15 litre. The work done by the system is

(a) -1.2 litre atm (b) -6.07x10%]

(c) -1.215x% 10%] (d) -6.078 x 10%]

Which of the following relationships is not correct?
(a) AH=AE + AngRT

(b) AI_Isub = AHfl.lsion + AI_Ivap

(C) AH:: z H;(reactants) -XH

el
f (products)

(d) AH?= X B.E. of reactants — X B.E of products
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10.

11.

Time taken : 60 Min.

Which of the following is not correct?

(a) AG is zero for a reversible reaction.

(b) AG is positive for a spontaneous reaction.

(c) AG is negative for a spontaneous reaction.

(d) AG s positive for a non-spontaneous reaction.

Choose the correct option for free expansion of an

ideal gas under adiabatic condition from the following.

(@) g#0,AT=0,w=0(b) g=0,AT#0,w=0

(c) q=0,AT=0,w=0(d) g=0,AT<0,w=0

On the basis of thermochemical equations (i), (ii)

and (iii), find out which of the algebric relationships

given in options below is correct.

(i) C(graphite) + Oy, — CO,y 3 A H=xkJ mol ™'

(i) C(graphite) + 1/20,5 — COypy AH=yk] mol ™

(iii) COy) + 1/2054) — COygy s AH = K] mol ™!

(@) z=x+y (b) x=y-2

(c) x=y+z (d) y=2z-x

Standard enthalpies of formation of CO,,, H,0,

and glucose,, at 25°C are -400, -300 and -1300

kJ/mol, respectively. The standard enthalpy of

combustion (kJ) per gram of glucose at 25°C is

(a) +2900 (b) -2900 (c) -16.11 (d) +16.11

Select the correct option for the given conditions.
Vi

L w= _J.Vi Pexth

II. Tt is a reversible process.

III. W= -2.303 nRT log (V;/V;)
p p

(@) (b)

Vf v, v, |

i f i

(c) Both (a) and (b) (d) None of these
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Practice Questions

1. A hydrocarbonhA (M.E is CstS) igave a white @l | (il
precipitate with ammoniacal silver nitrate. o 1o
Oxidation of A with hot alkaline KMnO, gave L |AS (lfl ] gl 71K ) & | 20.7
2-methylpropanoicacid. The mass of sp> hybridised L |AHo (in kJ mol™) Q. | 0078
C-atomsinAis g 1L |AG° (inkJ mol ' at 300K) | R. | 44.1
A 12 B. 0 I I 111
C. 36 D. 24 A P R Q

2. Rearrange the following (I to IV) in the order of g (1; IE (3
increasing masses. D P Q R

iI 1 :Tgic;lfliifggz’fen 4. The energies E, and E, of two radiations are 25 eV
: 10 . and 50 eV respectively. The relation between their
I 1 x 1078 g mole':culaf weight of oxygen wavelengths i.e., A, and A, will be
IV. 1x 10" g atomic weight of copper A Ky =2, B. A =2A
A II<I<II<IV B. IV<III<II<I € =Dy D. 7»1=l7»2
2

C. IO<II<I<IV D. II<IV<I<II
5.  Which of the following is correct?

3. Thermodynamic equilibrium Fonstant, Kis related A. According to VSEPR theory, SnCl, is a linear
to temperature T(K) by equation, molecule.
log,o K =— 2303 +4.06 B. The rate of ionic reactions is very slow.

C. The number of electrons present in the valence

for MnO + 8H" + 5Fe** —— Mn*" + 5F¢’* + 4H,0 shell of S in SF is 12.
Match the thermodynamic parameters given in D. The correct order of stability to form ionic
column I with respective values given in column II compounds among Na*, Mg®* and AP" is
and choose the correct option. AP > Mg®* > Na™.

*For latest updates visit www.sofworld.or;
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23. Which statement(s) is/are applicable above critical
temperature?
(a) A gas cannot be liquified.
(b) Surface tension of a liquid is very high.
(c) A liquid phase cannot be distinguished from a
gas phase.
(d) Density changes continuously with P or V.

Integer / Numerical Value Type

24. The magnitude of work

<10

A
done by a gas that 3 A
undergoes a reversible 2 ¢
expansion along the £,
path ABC shown in the M,
6 . 22 4 6 8 10 12
igure is J.

Volume (m3)

25. A gas has a compressibility factor of 0.5 and a
molar volume of 0.4 dm® mol™ at a temperature
of 800 K and pressure x atm. If it shows ideal gas
behaviour at the same temperature and pressure,
the molar volume will be y dm® mol™". The value
of x/yis ___.
[Use: Gas constant, R = 8 x 1072 L atm K mol™]

26. The heat of solution of anhydrous CuSO, and
CuSO,-5H,0 are -70 kJ mol™ and +12 kJ mol™
respectively. The heat of hydration of CuSO, to
CuSO,-5H,0 is —x KkJ. The value of x is
(Nearest integer)

Comprehension Type

In a chemical reaction, the bonds of reactants are
decomposed and new bonds of products are formed.
The amount of energy required to break a particular
bond in a gaseous molecule under standard conditions
homolytically is called the standard bond dissociation
enthalpy of the bond.
AH° =XBond energy of bonds broken in the
reactants — XBond energy of bonds formed
in the products

27. The bond enthalpy of HCI is kJ mole™.
(Given, the bond enthalpies of H, and Cl, are
430 kJ mol™" and 242 kJ mol™' respectively and
AH°f for HCl is =91 kJ mol ™)

reaction

SELFCHECK /

No. of questions attempted

No. of questions correct

Marks scored in percentage

74-60% I SATISFACTORY !

< 60% I NOT SATISFACTORY! Revise thoroughly and strengthen your concepts.

28. Based the following data at 25°C, the bond energy
of O—H bond will be kcal. (Nearest
integer)

Hy ) —> 2H,, AH; = 104.2 keal
Oy =20, AH, = 118.4 keal

..(ii)
1
HZ(g) + E Oz(g) —> HZO(g)’ AH3 =-57.8 kcal ...(lll)

Matching Type

29. Match the column I with column II and mark the
appropriate choice.

Column I Column IT

(A) |Spontaneous|(I) |AH<0
process

(B) |Process with |(II) AGy p<0
AP=0,AT=0

(©) |AH,epction (III) |Isothermal and isobaric

process

(D) |[Exothermic|(IV)
process

[B.E. of molecules in
reactants] - [B.E. of]
product molecules]
(a) (A) - (1), (B) - (ID), (C) - (IV), (D) - (D)
(b) (A) - (ID), (B) - (I1D), (C) - (IV), (D) - (D)
(c) (A) - (1D, (B) - (I1D), (C) - (1), (D) - (IV)
(d) (A) - (ID), (B) - (), (C) - (1), (D) - (IV)
30. Match the column I with column II and mark the
appropriate choice.

Column I Column II

(A)|P=p,+p,+ps+.. i)
(B)|P,V,=P,V,=P,V, =...| (i)

Boyle’s law

Ideal gas equation

©) (V—b)(P+%)=RT (iid) Dalton’s law of

partial pressure
(D)| PV =nRT (iv) | Equation for
real gases
(@) (A)— (@), (B) = (i), (C) — (iv), (D) — (iii)
(b) (A) — (i), (B) — (i), (C) = (iv), (D) — (ii)
() (A)— (ii), (B) — (iii), (C) — (i), (D) — (iv)
(d) (A) = (iv), (B) — (ii), (C) — (iii), (D) = (i)

@

Keys are published in this issue. Search now! ©

Check your score! If your score is

> 90% Y EXCELLENT WORK !
90-75% J GOOD WORK !

You are well prepared to take the challenge of final exam.
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32.

a3

26)

Excess

(A and B)1 W Hexane
1 mo!

(@) HZ/T D(CH,;,)

Hot alk. : A
(A) W Pentanoic acid only
Hot alk.

(B) W Propanoic acid only

(@) HL&H{) Adipic acid (hexane-1,6-dioic acid)
KMnO,

only

(a) Define
benzene undergo substitution reactions even

substitution reactions. Why does

though it contains double bonds?
(b) What happens when benzene is treated with
(i) conc. H,SO, at 330 K
(ii) mixture of conc. H,SO, and conc. HNO; at
330K
(iii) ethanoyl chloride in presence of anhydrous
AICL?

OR

(a) Complete the given reactions sequence with
proper explanation :

05/CH,Cl, Cold alk.;

Zn/H,0 KMnO, A
Hot alk.
KMnO, B

(b) Ethyne reacts with dil. H,SO, in presence of
mercury salts to give acetaldehyde but with
dil. HCI under similar conditions, it gives vinyl
chloride. Explain why.

Addition of HBr to propene yields 2-bromopropane,
while in presence of benzoyl peroxide the same
reaction yields 1-bromopropane. Explain and give
mechanism.

OR

(a) Write down the products and give the
mechanism of the reaction between toluene
with concentrated sulphuric acid.

(b) What happens when chlorine is passed through
the boiling toluene?

(c) Convert the following :
@

(ii) Phenol to cyclohexane

Phenol to benzene

CHEMISTRY TODAY | JANUARY ‘25

SOLUTIONS

3 4 5 6 7 8
1. (a): H,C—CH;~ CH—CHs CH;~ CH—CH; CH,
|

|
CHS—ZCIH CH,
1
CH, CH,
3, 6-Diethyl-2-methyloctane
2. (a)s CH;CH, (|::O f O:|C CH,—CH;—>
CH;—CH, H

CHy —CHy—0=CH—CH,—CHj
CH,— CH,

Ic. KOH
3. (a: CH3CH,CH;—CH—CH, =

I
CH,CH,—CH=CH—CH, + CH;CH,CH,—CH=CH,

2-Pentene
(major)

1-Pentene
(minor)

4. (c): Cl, is added to benzene ring in presence of
sunlight to give benzene hexachloride.

Cl
: Cl Cl
@ +3C12 sunlight
Cl Cl
cl
(C4H(Cly)

The above reaction is not an example of electrophilic
substitution in benzene ring.

5. (d): According to Huckels rule, for a compound
to be aromatic there should be presence of (4n + 2) m
electrons in the ring where, n is an integer (1 =0, 1,2, 3, ...)

D (4m electrons).

dn+2=4 or 4n=4-2=2 or n=0.>5
6. (d)
Mo,0O,
7. (b): CH,+ OZHA HCHO + H,O
Methane Methanal

8. (a) : Three possible structures are
(i HC=C—CH,—CH,—CH;
(i) H,C—C=C—CH,—CH,
G
(iii) HC=C—CH—CH,
9. (a): The molecular mass indicates it should
be pentane. Neopentane can only form one mono

substituted alkyl halide as all the hydrogens are
equivalent in neopentane.
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25. Why is Wurtz reaction not preferred for preparation
of alkanes containing odd number of carbon atoms?
Iustrate your answer by taking one example.

26. Draw the cis- and trans- structures of hex-2-ene. Which
isomer will have higher boiling point and why?

27. A conjugated alkadiene having molecular formula
C,3H,, on ozonolysis yielded ethyl methyl ketone
and cyclohexanecarbaldehyde. Identify the diene,
write its structural formula and give its IUPAC
name.

28. Answer the following questions :
(a) Identify A, B, Cand D in the following sequence
of reactions.

cl Alc. KOH Cl
() OHU\ZI A — s c X0, p

500°C
.. Brz5 KOH HBr
(i) CH,CH,CH; 5y AAlcohol/A N Peroxidé ¢
PS50
(b) Complete the following reaction. ’
Ptoor AL,O;
CH;(CH,);CH; p—
SECTION-D

The following questions are case-based questions. Each
question has an internal choice and carries 4 (2+1+1)
marks each. Read the passage carefully and answer the
questions that follow.

29. An alkyl halide C;H,,Br(A) reacts with ethanol
KOH to give an alkene ‘B} which reacts with Br, to
give a compound ‘C, which on dehydrobromination
gives an alkyne ‘D’ On treatment with sodium metal
in liquid ammonia one mole of ‘D’ gives one mole
of the sodium salt of ‘D’ and half mole of hydrogen
gas. Complete hydrogenation of ‘D’ yields a straight
chain alkane.

(a) Give structure of D and explain about it.
(b) Give structure of A.

OR
Write a test for unsaturation.
(c) Identify B.

30. The second substituent may enter the benzene ring
at either ortho and para position or at meta position
depending upon the nature of group already present
on the benzene ring.

X X
. Y Y-
sy 2 +

ortho-isomer

X X %
or or +
Y Y
—
Y meta-isomer
H—/

para-isomer

Thus, there are two types of substituents (i) those
which direct the incoming group to ortho and para
position (ii) those which direct the incoming group
to meta position.

(a) Which among the following is the strongest ortho-
para directing group and why ?
—Cl,—OH, —CH,
(b) The correct sequence of activating power of a group
in benzene is
(i) —NH, >—NHCOCH, > —CH,
(ii) —NH, < —NHCOCH, < —CH,
(iii) —NH, > —NHCOCH, < —CH,
(iv) —NH, < —NHCOCH, > —CH,,
(c) Which of the following compounds reacts slower
than benzene in electrophilic bromination?
(i) CeH;—NO, (i) CgH,—NH,
(iii) C;H;— OH (iv) C;H;—CH,
OR

The ortho/para directing group among the following
is

(i) —COOH (i) —CN

(i) —COCH, (iv) —NHCOCH,

SECTION-E

The following questions are long answer types and
carry 5 marks each. All questions have an internal
choice.

31. The relative reactivity of 1°, 2°, 3° hydrocarbon
towards chlorination is 1 : 3.8 : 5. Calculate the
percentage of all monochlorinated products
obtained from 2-methylbutane.

OR
Identify the answers A, B and C.

CcCl
A, B and C (C4H,,) ——> All decolourises Br,

Cold
ion ————>
solution conc 1,50, All are soluble

Ammoniacal
(A) %AgN o White precipitate

Ammoniacal

.
(Band C) %AgN 0, No reaction

CHEMISTRY TODAY | JANUARY ‘25 @
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CH, CH,

| chlorination l
CH (I: —CH; — > CH; —(I) CH,CI1
CH, CH,
Neopentane Only one mono-chloro
derivative possible

10. (d) : The groups which direct the incoming group

to meta position are called meta directing groups. Some

examples of meta directing group are —NO,, —CN,
CHO, —COR, ~COOH, —COOR, —SO;H, etc.

11. (¢) : )\/ )\/%)\L\/
\LBr~ Br-
fo Ao

Major product

(more substituted

double bond)
Heat with Na in ether
12. () : CH, HCH3CI —w
urtz reaction]
Methane
Ethane
13. (b): Staggered conformation is more stable

because in this conformation any two hydrogen atoms
on adjacent carbon atoms are as far apart as possible
and the repulsion between the electron clouds of carbon-
hydrogen bonds is minimum.

The energy difference of 12.55 kJ mol™ is not large
enough to prevent rotation at room temperature as a
result it is not possible to seperate the two conformations
of ethane.

14. (a)

CHyy, o CH, CH,4 X H

15 (b): =X =
H H H CH,
(cis-2-butene) (trans-2-butene)

w0 =0

Cis-isomer is more polar.
16. (a) : The nature of the substituent decides the
position of incoming group. Groups are either o,p-
directing or m-directing.

H H
. H
H H
H H
H H H H
H
Eclipsed Staggered

Newman’s projections

In staggered form of ethane, the electron clouds of
carbon-hydrogen bonds are as far apart as possible.

Thus, there are minimum repulsive forces, minimum
energy and maximum stability of the molecule. On
the other hand, when the staggered form changes into
the eclipsed form, the electron clouds of the carbon-
hydrogen bonds come closer to each other resulting in
increase in electron cloud repulsions. Thus, the molecule
has more energy and therefore, has lesser stability.

18. Hydrogen atoms in ethyne are attached to the sp
hybridised carbon atoms, whereas they are attached to
sp” hybridised carbon atoms in ethene and sp hybridised
in ethane. In alkynes, due to higher electronegativity of
sp” hybridised carbon, which is due to 50% s-character,
the electrons of C—H bond are displaced more towards
the carbon than towards the hydrogen atom, thus, the
hydrogen atom is less tightly held by the carbon. In such
case (H") can be removed by a strong base like NaNH,.
Therefore, alkynes are most acidic and alkanes are least.
The increasing order of acidity is
CH;—CH; <CH, = CH, <HC = CH
sp* hybridisation sp? hybridisation ~sp hybridisation

OR

Alkene A contains 3C — C,8C — Hand one C=Cbonds.
An aldehyde containing one —CHO group and having
molar mass of 44 amu has to be CH,CHO and
since two moles of CH;CHO are obtained by
ozonolysis of alkene A, the alkene has to be joined
by two CH;CH— groups by a double bond. It has
to be CH; — CH = CH — CH,;, ie, but-2-ene.
But-2-ene contains 3C—C & bonds, 8C — H & bonds
and one C=C bond.

758
CH,— CH=CH— CH,— CH3CH \CH—CH,
But-2-ene O
(A)
221105 »CH,CHO
Ethanal
19. (a) CHyCH,Br 2K 5 oy — CH, + KBr+ H,0
Bromoethane Ethene
AR
(b) CH,CH = CH, + O,—>CH,CH" ;' CH,
040
‘Ozonide~
20 5 CH,CHO + HCHO

dil. KMnO,
(c) CH,=CH,+H,0 +[0]——"*> CH,—CH,
I I

OH OH
Ethane-1, 2-diol

CHEMISTRY TODAY | JANUARY ‘25
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16.

17

18.

19.

®

(a) P
(b) P

> 1; R
>2; R

>2; S
>1; S

>3
> 4
> 1
> 1

>4;Q
>3;Q
(c) P>4Q—>3R—>2S
dP—>2,Q—>4R—3;S

HX is a weak acid (K, = 107). It forms a salt NaX
(0.1 M) on reacting with caustic soda. The degree of

hydrolysis of NaX is
(a) 0.0001% (b) 0.01%
(c) 0.1% (d) 0.5%

The values of K,/K_ for the following reactions at 300K
are respectively (at 300 K, RT = 24.62 dm?® atm mol ™)
Ny () +Oy() ==2NO,,

N3Oy(g) ==2NOy,,
Ny () +3H,( ) ==2NH, )

(a) 24.62 dm® atm mol™, 606.0 dm® atm® mol?,
1.65 x 10~ dm™® atm ™ mol®
(b) 1,24.62 dm® atm mol™}, 606.0 dm® atm? mol™>
(c) 1,24.62dm’atm mol ™, 1.65 x 10~ dm™® atm™ mol*
(d) 1,4.1 x 107> dm™ atm™ mol, 606 dm® atm? mol ™2

In a saturated solution of the sparingly soluble
strong electrolyte AgIO; (M.wt. = 283 g/mol), the
equilibrium which sets in is

AgIO3(s) ;\ Ag+(aq) + Iog(uq)

If the solubility product constant K, of AglO; at a
given temperature is 1.0 x 107, what is the mass
of AglIO; contained in 100 mL of its saturated
solution?

(a) 1.0x10*g

(b) 283x107% g

(c) 283x107°g

(d) 1.0x107 g

An amount of solid NH,HS is placed in a flask already
containing ammonia gas at a certain temperature and
0.50 atm pressure. Ammonium hydrogen sulphide
decomposes to yield NH; and H,S gases in the
flask. When the decomposition reaction reaches
equilibrium, the total pressure in the flask rises to
0.84 atm. The equilibrium constant for NH,HS
decomposition at this temperature is

(a) 0.30 (b) 0.18

(c) 0.17 (d) 0.11

CHEMISTRY TODAY | JANUARY ‘25

20. Match the column I with column II and choose the
correct option.

Column I Column II

T. Equilibrium 1. |AG° =+ve,K< 1
B. | Spontaneous reaction | 2. | AG=0

C. | Non-spontaneous 3.|AG°=0

reaction

D.|K=1 4. |AG°=-ve,K>1
(a) A>2;B—>4,C—>1;D—>3

b)) A>1;B—>3C—>2D—>4

(c) A>2;B—>3C—>4D—1
(dA—>3B—>1C—>2;D—>4

NUMERICAL VALUE TYPE QUESTIONS

21. 50 mL of 0.1 M CH;COOH is being titrated against
0.1 M NaOH. When 25 mL of NaOH has been
added, the pH of the solution will be x 1072,
(Nearest integer) (Given : pK, (CH;COOH) = 4.76)
log2 =0.30 log3=10.48 log5 = 0.69
log7=0.84 logll=1.04

22. Two solutions A and B, each of 100 L was made
by dissolving 4 g of NaOH and 9.8 g of H,SO, in
water, respectively. The pH of the resultant solution
obtained from mixing 40 L of solution A and 10 L
of solution B is

23. The equilibrium constant of the reaction
Ay + By == 2AB g at 100°C is 50. If a one litre
flask containing one mole of A, is connected to
a two litre flask containing two moles of B,, how
many moles of AB will be formed at 373°C?

24. An acid type indicator, HIn differs in colour from
its conjugate (In”). The human eye is sensitive to
(In"]
[HIn]
greater than 10 or smaller than 0.1. What should be
the minimum change in the pH of the solution to

colour differences only when the ratio is

observe a complete colour change?
(Given: K, = 1.0 x 107)

25. If AG® for a reaction is -8290.8 cal. The K, for the
reaction at 300 K is 10". The value of n is
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13,
14.

15.

16.

17.

18.

=

= s=1.0x10"*x283 g/L

19.

20)

(a)

(c) : H,SO, is strong acid having pH < 7.

NaNO, on hydrolysis gives alkaline solution of
pH > 7. NaCl is neutral and H,S is weak acid.

(a): If the reaction is reversed, the value of
equilibrium constant is inversed. If the equation
is divided by 2, the new equilibrium constant
becomes the square root of the original equilibrium
constant. If the equation is multiplied by 2, the
new equilibrium constant becomes the square of
original equilibrium constant.

(b): X~ + H,O - HX+OH"

1-a)C oC oC
K
K,=—%=10"
Kﬂ
K,=Co*=10"=o’>=10"* a=10"

Degree of dissociation = 10™* x 100 = 0.01%
(c) : K, = K(RT)*"8
(i) For, Nl(g) + OZ(g) —— 2NO(g)

Ang =2-2=0
K,=K, K/K.=1
(ii) For, NyOy == 2NO,,
Ang =2-1=1
K, 1 3 1
3 = (RT) =24.62 dm” atm mol™
c
Ang =2-4=-2
K 1 1
RN ==
K. (RT)" (24.62)

=1.65 x 10> dm™® atm™ mol?
(c): AglO; = Ag" +10;

s s [where s = Solubility]
Ky, = s
$=1.0x107 o, s =10x10"mol/L

(. 1 mol AglO,=283¢g)
1L or 1000 mL contain 1.0 x 10~* x 283 g of AgIO,

1.0x107* x283
1000

100 mL contain = x100

1.0x10™* x 283100
- 1000
=28.3x 107 g/100 mL = 2.83 x 10~ g/100 mL
(d): NH/HS () = NH,y,) +H,S )

g/100mL

Initial 0 0.5 0
pressure
Ateqm. 0 0.5+x x
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Total pressure = 0.5 + 2x =0.84 = x=0.17 atm
K, = Pyt X Prys = (0.5 + 0.17)(0.17) = 0.11 atm’
20. (a):A>2;B—>4,C—>1;D—>3

21. (476): CH,COOH,)+NaOH,, —
2.5

Before reaction 5
(millimoles)

After reaction 2.5 -

CH,COONa,, + H,0(
Before reaction 0 0
(millimoles)
After reaction
(millimoles)
Resultant solution is acidic buffer solution with
same concentration of acid and salt. So, pH of

solution, pH = pK, = 4.76 = 476 x 10

25 25

9.8 3
22. (10.60): My, o = ———=1
( ) Mysso, 98 %100
-t
NaOH ™ 40 %100

H,SO, + 2NaOH — Na,50, + 2H,0
Conc. of resultant solution after neutralisation

40%x107° —(10x107° x2) 2
010 ;00 g )= g><10’3 mol L™

As NaOH is in excess thereafter, resultant solution
will be alkaline.

2
[OH] = gxw*3 mol L™!

pOH = -log[OH] = -log(0.4 x 107) = 3.397
As pH+pOH =14
pH = 14 - 3.397 ~ 10.60

PUBLIC NOTICE JEE Advanced 2025

The JEE (Advanced) 2025 will be conducted on Sunday, May 18, 2025. The examination will
consist of two papers (Paper 1 and Paper 2) of three hours duration each. Appearing in both
the papers is compulsory. The examination schedule is as follows :

Date of Examination May 18, 2025 (Sunday)

09:00 IST to 12:00 IST

14:301ST to 17:30 IST

Paper 2

The Joint Admission Board (JAB) has decided to restore the earlier eligibility criterion used in
previous years pertaining to number of attempts in JEE (Advanced), in supersession of the
criterion mentioned in Press Release dated November 05, 2024. This has been done after
considering various competing requirements in the meeting of JAB held on November 15,
2024. This has resulted in restoring the earlier eligibility criteria followed since 2013. All
other eligibility criteria remain same.

For further details please refer to the website https:/jeeadv.ac.in/
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1. (a): Solid = liquid, equilibrium is endothermic
in nature. Addition of heat favours the forward
reaction, so amount of solid will decrease.

2. (d): Millimoles of NH; = 100 x 0.05 = 5 millimoles
Added HCI = 10 x 1.0 M = 10 millimoles
NH; gets completely neutralised it means solution
turns acidic so, that’s not the buffer solution.

3. (0):2PQ=P,+Q,; K, = Wﬂ.leoS
[PQ]
PQ + le =—PQR; K, = LR]l/z =5x107>
2 [PQ][R,]
1.1 1
TPtk ==PQR
K. = [PQR] _ K, _ 5x107
PRI R YK (2sxi0°

=1x107

4. (d): With the increase of temperature degree of
ionisation increases, thus ionic product of water
also increases.

5. (c) : Thegivenreactionis endothermic. According to
Le-Chatelier’s principle, the increase of temperature
will favour the forward reaction while the decrease of
temperature will favour the backward reaction. On
increasing pressure by adding inert gas at constant
temperature, equilibrium will not shift.

(c)

(c) : AG® = AH® - TAS®; AH® = -29.8 x 10’ cal
AS°=-0.1 x10* cal K™

AG°=-29.8 x 10° - [-0.1 x 10° x 298] = 0
AG =AG°+2.303 RT log,, K..

AG = zero at equilibrium

= AG° =-2.303 RT log;, K,

_ —AGR 0

" 2303RT  2.303x8.314x298
logK.=0=K. =1

8. (d)

(©): X + Yy =37,
[X]=1/3,[Y] =2/3,[Z] =4/3

G

log, K,

= =10.66

(a) Since, K. = 10 i.e. Q. > K, thus reaction will
occur in backward direction.

(b) Since, K. =151.e. K.> Q,., thus the reaction will
occur in forward direction.

(c) Since, Q, = K_, reaction is at equilibrium.

10. (d): K, =1.8x 104K, =1.8x 107

Relative strength of weak acids =

Assuming C, = C,

Ke _ r8x107 _ Jfi5:1

K, \18x10™

11. (a): When the value of K, is greater than 10°, the
concentration of products is much larger than that
of the reactants at equilibrium. When the value of
K, is less than 10, the concentration of reactants is
much larger than that of products.

12. (b): 2H,S (g == 2H,y + Sy
Initial moles : 1 0 0
Moles at equilibrium: (1 - o) o a/2

[H,F[S,]_ o’ (@/2)
[HSP  (-a)

3 3
K.=2 =5 1x10°=%
2 2

Relative strength =

K. = (o< 1)

c

o’=2x10"°
o =(2x10%"=1.2599 x 102 =1.3 x 1072
% dissociation = 1.3x1072 x 100 = 1.3%

PUBLIC NOTICE KEAM 2025

The Entrance Examination for admission to Engineering/Pharmacy courses in

Kerala, for the year 2025-26 will be conducted as per the following schedule:
22.04.2025 Buffer day
23.04.2025 Buffer day
24.04.2025 2:00 PM to 5:00 PM
25.04.2025 2:00 PM to 5:00 PM
26.04.2025 2:00 PM to 5:00 PM
27.04.2025 2:00 PM to 5:00 PM
28.04.2025 2:00 PM to 5:00 PM
29.04.2025 Buffer day
30.04.2025 Buffer day

[19)
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. ‘Warm-up!

CLASS-XI

Chapterwise practice questions for CBSE Exams as per the latest pattern

and syllabus by CBSE for the academic session 2024-25.

General Instructions : Read the following instructions carefully.

(a)  There are 33 questions in this question paper with internal choice.

(b)  SECTION A consists of 16 multiple-choice questions carrying 1 mark each.
(c)  SECTION B consists of 5 short answer questions carrying 2 marks each.
(d)  SECTION C consists of 7 short answer questions carrying 3 marks each.
(e)  SECTION D consists of 2 case-based questions carrying 4 marks each.

(f)  SECTION E consists of 3 long answer questions carrying 5 marks each.

(9)  All questions are compulsory.
(h)  Use of log tables and calculators is not allowed.

Time Allowed : 3 hours

SECTION-A

The following questions are multiple-choice questions
with one correct answer. Each question carries 1 mark.
There is no internal choice in this section.

1. The correct IUPAC name of the following alkane is
H3C—CH2—C|H—CH2—CH2—ClH—CHZ—CH3

CH CH
N\ [ 2
H,C CH, CH,
(a) 3,6-diethyl-2-methyloctane
(b) 5-isopropyl-3-ethyloctane
(c) 3-ethyl-5-isopropyloctane
(d) 3-isopropyl-6-ethyloctane.

2. Propanal and pentan-3-one are the ozonolysis
products of an alkene. What is the structural
formula of alkene?

() CHyCH,— ? =CH— CH,CHj,
CH,CH,

@ CHEMISTRY TODAY | JANUARY ‘25

Maximum Marks : 70

CH,CH,
(b) CH;CH, —CH=CH— CH— CHj,
CH,CH,4
(c) CH,4 —?: C—CH,

CH,CH;

(d) CH,CH,CH,CH,—CH = CH—CH,CH,

What are the products of dehydrohalogenation of
2-iodopentane?

(a) 2-Pentene (major), 1-Pentene (minor)

(b) 1-Pentene (major), 2-Pentene (minor)

(c) 2-Pentene (50%), 1-Pentene (50%)

(d) None of these.

Which of the following reactions is not an example
of electrophilic substitution in benzene ring?

Cl
AICI
(a) @ $+ely —%
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23. (1.86) : Ay + Bypy == 2AB, 75+ [75% 75— 4x23% 50

Initial 1 2 0 or x
Pl B} P _093and23%6
[A,]= l—_x’ [B,]= 2—_x’ [AB]= 2x The value 2.326 is not valid since x < 2.
o L0 ? <. Moles of AB=2x=2x 0.93 = 1.86
(zi) 5 24. (2): The condition for visibility of colour of
K= 3 Y 9 indicator can be derived by using the relation,
(l—ix)(Z—x) 9 X’ -3x+2 H = K+ Jog 0]
3 3 4x2 pH=PpL, & og [HII]]
e — (i) pH=5+log10=5+1=6
x"—3x+2 (i) pH=5+log0.1=5-1=4
) ) 42 Thus, minimum changeinpH=6-4=2
But given that K is 50, so m=50 25. (6): AG°= -RTIn K,
or, 4x"=50x" - 150x + 100 ~8290.8 = -2 x 300 x 2.303 log K,
or 46x"-150x+100=0 logK, =6 or K, =10°
or 23x*-75x+50=0 Hence,n=6 ®®

Unscramble the words given in column | and match them with their explanations in column II.

Column | Column Il

. NLGARTUIONA (a) Itis an alkane which is a flammable gas at room temperature having double
branched chain with five carbon atoms.

EORTDUIODSAXEC (b) It is the enzyme that breaks the phosphodiester bonds that connect the nucleotides
to form nucleic acids, such as DNA and RNA.

NERGETNMUIO (c) ltis the property of chemical reaction mechanism where the positions of the atoms
in the molecules involved in the reaction controls the results.

IOPYTTESEICIFCRES It is a hard chemical compound containing silicon and carbon, also called silicon
carbide (SiC) and it occurs in nature as the extremely rare mineral moissanite.

. ALHNAEHTPEN It is the name of the chemical reaction that introduces carbon monoxide into the
organic or inorganic substrate.

. MDRUCBRAUNO It is a class of the enzymes which catalyse the oxidation of one substrate with
simultaneous reduction of another substrate.

EENNANETOP It is white crystalline combustible solid having 10 carbon and 8 hydrogen atoms
and is used as an insecticide.

NOBYATCRAINLO It is a chemical process that involves combining of smaller particles into larger
granules.

. OEMHLNT i) It is a naturally occurring organic compound that is found in mint plants (like
peppermint) and used in many products like soaps, perfumes, ointments, etc. because
of its cooling effect.

10. ESAECNUL i) Itis a synthetic chemical element with the atomic number 111.

Readers can send their responses at editor@mtg.in or post us with complete address by 10" of every month.
Winners’ names and answers will be published in next issue.
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(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

15. Assertion (A) : Cis form of alkene is found to be

more polar than the trans form.

Reason (R) : Dipole moment of trans isomer of

2-butene is zero.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.

16. Assertion (A) : The second substituent may enter
the benzene ring at either ortho-para or at meta
position.

Reason (R) : The position of incoming group is

determined by the nature of the group present in

monosubstituted ring.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) Aistrue but R is false.

(d) A is false but R is true.

SECTION-B

This section contains 5 questions with internal choice
in two questions. The following questions are very
short answer type and carry 2 marks each.

17. Draw the Newman’s projections of the eclipsed and
staggered conformers of ethane. Which of the two
is more stable and why?

18. Arrange ethyne, ethene and ethane in the
order of increasing acidity.

OR
An alkene ‘A’ contains three C—C, eight C—H
6 bonds and one C—C 7 bond. ‘A’ on ozonolysis
gives two moles of an aldehyde of molar mass 44 u.
Write IUPAC name of ‘A’

24
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19. Complete the following reactions : (Any 2)
(a) CH;CH,Br alc. KOH
(b) CH;CH = CH,+0, —2H20 ,
(6) CH, = CH,+H,0 +[0]— 2L KMnO,
20. Predict which of the following systems would be

aromatic and why?
@

o]
(iii)@ (iv)

21. Write structures of all the alkenes which on
hydrogenation give 2-methylbutane.
SECTION-C
This section contains 7 questions with internal choice
in one question. The following questions are short
answer type and carry 3 marks each.

22. Arrange the following set of compounds in order
of their decreasing relative reactivity with an
electrophile, E*.

(a) Chlorobenzene, 2,4-dinitrochlorobenzene,
p-nitrochlorobenzene
(b) Toluene, p-H,C - C,H, - NO,,
p-O,N - C,H, - NO,
OR
Write IUPAC names of the products obtained by
the ozonolysis of the following compounds:
(a) pent-2-ene
(b) 3,4-dimethylhept-3-ene
(c) 2-ethylbut-1-ene

23. Complete the following reactions :
Red hot Fe tube

(a) HC=CH —
(b) CH,CH=CH, 2
Cl,/CCl,

(c) CH, =CH, —2[%

24. Complete the following reactions :

(a) 6CL,/Anhyd.AICI,
AN
a dark, cold

COOH

o) [()tine, @ @ 3w,
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COCH,

AICly
(b) o CH3COC1 —_— >
Cl
€l Cl
sunlight
(c) + 3C12 —_— >
Cl Cl

Cl
@ @ 50, —>

SO;H
Which of the following species does not show

aromaticity?
=
R O a
@l J ol Juel] @[]

N
H

Match the column I with column II and mark the
appropriate choice.

Column I Column IT

(A) | Alkyl halide + (i) |Sulphonation
Sodium in presence
of dry ether

(B) |Arene + Acid halide| (ii) |Wurtz reaction
in presence of AICL,

(C) |Arene + Fuming| (iii) |Catalytic
sulphuric acid hydrogenation

(D) | Arene + Hydrogen in| (iv) |Friedel-Crafts
presence of Ni reaction

(@) (A) = (D), (B) — (iii), (C) — (ib), (D) — (iv)
(d) (A) = (iv), (B) = (i), (C) — (iid), (D) — (i)
(0) (A) = (iii), (B) = (@), (C) — (iv), (D) — (ii)
(d) (A) — (i), (B) = (iv), (C) = (i), (D) — (iii)
When methane is oxidized by O, in presence of
Mo,0s, the product obtained is,

(a) methanoic acid (b) methanal

(c) methanol (d) ethanoic acid

Number of possible alkynes with formula C,Hj is
(a) 3 (b) 5 (0) 2 (d) 4

Which branched chain isomer of the hydrocarbon
with molecular mass 72 u gives only one isomer of
mono substituted alkyl halide?

(a) Neopentane (b) Isohexane

(c) Neohexane (d) Tertiary butyl

10.

11.

12,

13.

14.

The set of meta directing functional groups from
the following sets is

(a) —CN, —NH,, —NHR, ~-OCH,

(b) —CN, —CHO, —NHCOCHj;, —COOR

(¢) —NO,,—NH,, —COOH, —COOR

(d) —NO,, —CHO, —SO;H, —COR

The major product formed in the following reaction
is

(Excess)

Br
(a) Br\)\/\Br ® X

Br
© N\Br (d) >§/

Br

Methane can be converted into ethane by

(a) chlorination followed by the reaction with
alcoholic KOH

(b) chlorination followed by the reaction with
aqueous KOH

(c) chlorination followed by Wurtz reaction

(d) chlorination followed by decarboxylation.

Assertion (A) : Staggered conformation of ethane is

125 kJ mol" more stable than the eclipsed

conformation.

Reason (R) : The two conformations of ethane

cannot be separated at room temperature.

Select the most appropriate answer from the options

given below :

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct
explanation of A.

(c) Aistrue but R is false.

(d) A is false but R is true.

Assertion (A) : Benzene reacts with iodine
monochloride in presence of anhyd. AICl; to form
iodobenzene.

Reason (R):Iodinemonochloridereactswithanhyd.
AICI, to produce I which attacks the benzene ring.
Select the most appropriate answer from the options
given below :

CHEMISTRY TODAY | JANUARY ‘25
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Common lon Errect
The addition of a substance that suppresses the
dissociation of weak electrolyte due to the presence

of common ion is called common ion effect. If in a
solution of NH,OH, some NH,Cl is added,

SaLt Hyprolysis

NH,OH,) — NHX(uq) +OH,,

NH4C1(aq) — NHZ(mp + Cl(_aq)

NH,CI ionises almost completely leading to a high
concentration of NH; (common ion). According to
Le Chatelier’s principle, the dissociation of NH,OH is
suppressed.

Salt hydrolysis is the process in which a salt reacts with water to give acid and the corresponding base.

Resulting
solution

Salt

Hydrolysis

Hydrolysis
constant (Kj,)

Degree of
hydrolysis (h)

pH

Weak acid and |Anionic Alkaline, pH > 7

Strong base Ky, =

pH= % [pK, + pK, +log C]

Strong acid and |Cationic Acidic, pH< 7

N|5
=
I

Weak base K, =

1
pH= > [PK,, - pK;, - log C]

Weak acid and |Anionic and
Weak base Cationic both

Neutral, pH =7

=
S
=
I

SN|§N

byl

1l
BiNEING

(IfK, = K,) Ky=""r

1
pH= 3 [PK, + PK, - pK,]

Salt hydrolysis of a strong acid and strong base always gives neutral solution, i.e., its pH = 7.

Buffer Solution

Buffer solution is defined as a solution which resists the change in its pH value when small amount of acid or base

is added to it or when the solution is diluted.

Types of buffer solutions :
Types pH
Acidic buffers (pH < 7) . [Salt]
Mixture of weak acid + its salt with a strong base P =ik hlog [Acid]
e.g.» CH;COOH + CH;COONa ; H,NCH,COOH + CI' (Henderson-Hasselbalch equation)
Conjugate base]
ot PH = Bk, 4 |guloorI0gste Gas]
PH = PRatlog ™ d]
Basic buffers (pH > 7) [Base]
Mixture of weak base and its salt with strong acid pH =pK, + log [Salt]
e.g., H;BO, + Na,B,O, ; Na,HPO, + Na,PO, (Salt]
or pOH = pK,, + log
[Base]

SovrusiLITY PrRoDUCT

Solubility product of a sparingly soluble salt at a
given temperature is defined as the product of molar
concentration of its ions in a saturated solution, with
each concentration term raised to the power equal
to number of ions present in the chemical equation
representing the equilibrium of dissociation of one
molecule of the salt. It is represented as K,

AxBy = xA’ + yB”

Solubility product (K,) = [A”"J* [B* }/

Type of salt Example ‘ Relation between sand K, ‘
Binary AgCl, ‘)
= JK K. =
electrolyte | BaSO,, etc. : # Ry =S
B0 A S—
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Strength of Acids and Bases

Strength of acid is measured in terms of H" produced
i.e., greater the number of H* produced in aqueous
solution, stronger is the acid. Whereas strength of base
is measured in terms of OH produced i.e., greater the
number of OH produced in aqueous solution, stronger
is the base.

— < r e
I;Icﬁ + waterﬁH(aq) + A(aq)

_[H)[AT]
“ [HA]

where, K, is the dissociation constant of acid HA.
Similarly for a base, K, «<<[OH ] where K, is the
dissociation constant of a base BOH.
It means greater the value of dissociation constant
(K, or K,), greater is the amount of H* or OH  produced,
and stronger is the acid or base respectively.

or K, o< [H]

Relative Strength of Acids and Bases
For two weak acids of equimolar concentration,
o, K,

S (Since ove< /K,
a, \K )

%
Degree of dissociation is considered as measure of
strength of an acid.
Strength of acid 1 (HA,) K,

Strength of acid 2 (HA,) K

Similarly, for equimolar weak bases,
Strength of base 1 (B,OH) Kbl
Strength of base 2 (B,OH) /Kh

4

Relative strength =

4

Dissociation Constant of Weak Acidsand Weak Bases:
Let us consider the dissociation of a weak acid HA as,
HA — H" + A
Att=0 c 0 0
Att, C(1-a) Ca Ca

eqm.

Dissociation constant of acid,
_[H'][AT]_Ca-Co _ Co?
“ [HA] Cl—a) (1-o)

Kﬂ
oro = 4/—
C

Similarly, for the dissociation of a weak base BOH
as BOH == B" + OH~

Dissociation constant of base,
+ = 2 K
=[B ][OH]= Co or L= }Ch

[BOH] (I-a)
CHEMISTRY TODAY | JANUARY 25

b

[14)

lonisation Constant of Water and its lonic
Product

Tonic product is the product of the concentration of
hydronium ions and hydroxyl ion in pure water, which
remains constant at a particular temperature. It is
symbolised by K.

At 298 K, ionic product of water is given as :

K, = [H;0"][OH] = 1.0 x 10" mol® L2

Acidic : [H;0'] > [OH7]

Basic : [H;0"] < [OH]

Neutral : [H;0"] = [OH ]

Hydrogen lon Concentration and pH Scale
pH of a solution is defined as the negative logarithm of
hydrogen ion concentration.

pH = —log [H']

1
or pH=lo

ST
Similarly, negative logarithm of hydroxyl
concentration is called pOH.

ion

=— - H=1
pOH = —log [OH ] or pO og —
pH-scale : A solution is classified as acidic, basic or
neutral based on its pH value.
If pH = pOH = 7, then solution will be neutral.
If pH < 7 or pOH > 7, then solution will be acidic.
If pH > 7 or pOH < 7, then solution will be basic.
pH scale varies from 0 to 14.

Relationship between pH and pOH
pH + pOH = 14 and pH + pOH = pK,,

Acidic nature Neutral

Basic nature __
0 increasing 4

increasing 14

b

—_—
Decrease in H*
ion concentration

-
Increase in H*
ion concentration

Universal indicator

A universal indicator is a mixture of several indicators.
It shows different colours at different concentrations of
hydrogen ions in a solution.

GHO 1 2 3 4 5 6 7 8§ 9 10 1l 12 13 14
© o @ g owm
TEEEEE IR R
A &= & § § §9 8z £ g = S& £ 55 2 8
g g £E= 85 5 G S RS S
S & OF g3 23 & Ax
= Om
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8.

10.

11.

12.

13,

0.1molof CH;NH, (ionisation constant, K, =5x10"*)
is mixed with 0.08 mol HCl and the volume is made
up to 1 L. Find the [H'] of resulting solution.

(a) 8x 1072 (b) 2x 107"

(c) 1.23x107™* (d) 8x 107!

For the reaction, X, + Y, == 3Z, at 25°C, a

3 litre vessel contains 1, 2 and 4 moles of X, Y and Z

respectively. Identify the correct statement.

(a) The reaction will occur in forward direction if
K. for the reaction is 10.

(b) The reaction will occur in backward direction if
K. for the reaction is 15.

(c) The reaction will be at equilibrium if K, for the
reaction is 10.66.

(d) All of the above.

K, for formic acid and acetic acid are 1.8 x 10~ and
1.8 x 107 respectively. The relative strength of acids is

(a) 10:1 (b) 1:10
(c) 1:410 (d) V10:1

Statement I : When the value of K_ is greater than

10°, forward reaction is favoured.

Statement IT : When the value of K, is less than 107

concentration of reactants is much larger than that

of the products at equilibrium.

(a) Both statement-I and statement-II are correct.

(b) Both statement-Iand statement-IIare incorrect.

(c) Statement-I is correct but statement-II is not
correct.

(d) Statement-I is not correct but statement-II is
correct.

What is the % dissociation of H,S, if 1 mole of H,S
is introduced in one litre vessel at 1000 K?

K_ for the reaction,

2H,8 () == 2H,, + Sy(p is 1 x 107,

(a) 1.67% (b) 1.3%  (c) 1.58% (d) 0.01%
X=Y+Z .. (D)
A=12B ... (i)

The values of equilibrium constant for the above
1. If degree of
dissociation of X and A be equal, then ratio of total

reactions, are in the ratio 9 :

pressure at equilibrium (i) and (ii) will be
(a) 36:1 (b) 3:1 (c) 1:1 (d)1:9

14. The correct order of increasing [H;O'] in the

following aqueous solutions is

(a) 0.01 M H,S < 0.01 M H,SO, < 0.01 M NaCl
<0.01 M NaNO,

(b) 0.01 M NaCl < 0.01 M NaNO, < 0.01 M H,S
<0.01 M H,80,

(c) 0.01 M NaNO, < 0.01 M NaCl < 0.01 M H,S
<0.01 M H,50,

(d) 0.01 M H,S <0.01 M NaNO, < 0.01 M NaCl
<0.01 M H,50,

15. For the reaction, Ny, + 3H,,) = 2NH; o ; K, = 49

Match the List I (reactions) with List II (Kp) and
select the correct answer using the codes given
below the lists :

List I List IT
(P) 2NH3(g) = N2(g) + 3H2(g) |7

(Q

1 5 )] 0.142
E NZ(g) + E HZ(g) = NH3(g)

(3) | 2401

1 3
NH;5= 5 Nage) 5 Hagg)

(S) | 2Ny + 6Hyp = 4NH, ) | (4)

The 3 sets of trio are (TIT, TTI, ITT),
(TOR, OTR, TRO) and (ONI, OIN, NIO)
PERMUTIT
LATTICE

ZWITTER
TORR
ISOTROPIC
ENTROPY
OXONIUM
BENZOIN
DIANION

Winners : Naveen, Sachin

[17)
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Ternary PbCl,, s=3K /4
electrolyte | Ca(OH),, etc. . _Sp4 3
1:2(AB)) OF By =78
Ternary Ag,CrO,, s=3K_/4
electrolyte | Ag,CO;, etc. K - 4S§ o
2:1(4,B) @ =%

MULTIPLE CHOICE QUESTIONS

1. According to Le-Chatelier’s principle, adding heat

to a solid and liquid in equilibrium will cause the

(a) amount of solid to decrease

(b) amount of liquid to decrease

(c) temperature to rise

(d) temperature to fall.

2. Which of the following buffer solutions turns

invalid on addition of 10 mL of 1.0 M HCI?

(a) 100 mL having 0.15 M NH; and NH,Cl each
(b) 100 mL having 0.2 M NH; and NH,Cl each
(c) 100 mL having 0.2 M NH; and 0.1 M NH,Cl

each

(d) 100 mL having 0.05 M NH; and NH,Cl each

3. Consider the following reactions in which all the

reactants and the products are in gaseous state.
2PQ=P, + Q,; K, =2.5x 10°

1
PQ+5R2 =—PQR;K,=5x10"

The value of K; for the equilibrium,

1 1 1 .
EPZ +5Q2 +ER2 #PQR, 18

(a) 2.5% 1073
(c) 1.0x 107

(b) 2.5 % 10°
() 5x10°

4. The ionic product of water will increase if

(a) pressure is decreased
(b) H* are added

(c) OH™ are added

(d) temperature is increased.

®

CHEMISTRY TODAY | JANUARY ‘25

Quaternary | Fe(OH),, i
=4K_ /27
electrolyte | AI(OH);, etc. : £ s
1:3(AB;) or K, =275
3:2(A3B) [Cas(POYy | (_ ok
=5 108
Bay(PO,), |° V¥ s
etc. or K, = 108s

it up!

Consider the following reaction :

N,0p = 2NO,s AH = +58 k]

For each of the following cases (1, 2), the direction

in which the equilibrium shifts is

(1) temperature is decreased

(2) pressure is increased by adding N, at constant
T.

(a) (1) towards product, (2) towards reactant

(b) (1) towards reactant, (2) towards product

(o) (

(d) (

Assertion : The pH of water increases with increase

1) towards reactant, (2) no change
1) towards product, (2) no change.

in temperature.

Reason : The dissociation of water into H" and OH~

is an exothermic reaction.

(a) Assertion is not true, but reason is true.

(b) Both assertion and reason are true, and the
reason is the correct explanation for the
assertion.

(c) Both assertion and reason are false.

(d) Both assertion and reason are true, but the
reason is not the correct explanation for the
assertion.

For the reaction,

Ay + By = Cig + D at 298 K, the values of AH®
and AS° are -29.8 kcal and -0.1 kcal K" respectively.
The values of AG® and equilibrium constant K_ are
(a) 1,2 respectively (b) 0, 2 respectively

(c) 0,1 respectively (d) 0, 0 respectively.
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Match the column I with column II and select
the correct option.

Column I Column II
(Tons involved) (Complexing agent)
(A)| Ni2* (P) | EDTA
(B)| Zn?* (Q)| Sodium nitroprusside
(C)| cu®* (R) | Ammonia
(D) | 8* ©) | Dimethylglyoxime

Q) A-PB-QC-S,D-R
) A-S,B-BC-R,D-Q
) A-R,B-S,C-QD-P
d A-S,B-R,C-QD-P

(=4

(
(
(
(

Consider the following substitution reactions :

Me Me
HO +H <%glq) H+Br
Et Et
(I)l HO(aq)
Me
H + OH
Et
The substitution reaction paths (I) and (II) are
(@) both Syl (b) both Sy2

) (@MSyL,D)SN2  (d) (I)Sy2, (1) Sy1

Identify the set of reagent and reaction condition
‘X’ and ‘Y in the following set of transformation.

¢l
X's Product —> Br

(@) aq.KOHandHBr (b) alc. KOH and HBr
(c) aq.KOHandBr, (d) alc. KOH and Br,

The following alcohol after treatment with
acid gives compound A. Ozonolysis of A gives
nonane-2,8-dione. The compound A is

O™ s
O w (O
O~ w -

®

®

Which of the following observations is shown by
2-phenyl ethanol with Lucas reagent?

(@) Turbidity will be observed within five minutes.
(b)  No turbidity will be observed.

(c) Turbidity will be observed immediately.

(d) Turbiditywillbe observed atroom temperature
but will disappear after five minutes.

The major product ‘P’ formed in the following
sequence of reactions i 1s
(i) soCl,

(ii) R - NH, P.
(iii) LiAlH 4 (MaJor
(iv) H;0" product)

@W
@W
Toned
@W
@W

Match the column I with column IT and mark the
appropriate choice.

Column I Column II
(A)| ReoCH, 225 RCH,CH, |(P)|HVZ
reaction
NaOH
(B) |2CH,CHO ————> (Q)|Clemmensen
C4H;COONa + C{H;CH,OH reduction
d. )
(C) |c4Hs+CH COCI% (R) |Friedel-
CH,COCH, | |Crafts
reaction
(1) Cly/Red P
(D) | CH;CH,COOH 55— |(S) |Cannizzaro
al reaction
|
CH;— CH — COOH
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Label the given diagram showing lead storage 0) The trend of which property is represented by

battery and select the correct option.

Anode
1 Cathode
)
(@)
(r)
P q r

(@ Pb PbO, 5M H,S0,

(b) PbLO, Pb conc. H,SO,

(c) PbsO4 PbO, 50% H,SO,

(d) PbO, Pb dil. 38% H,SO,

Eq(p = 1640 kJ mol™*
AH =-120 kJ mol™*

Products

o >
Reaction coordinate

From the figure, the activation energy for the
reverse reaction would be
(a) -120kJ mol™ (b) +152k) mol™

() +120Kk mol™! (d) +1760kJ mol™*

Nitrogen dioxide decomposes to nitric oxide and
molecular oxygen as,

The concentration-time data for the consumption
of NO, at 300 °C are as follows :

Time/s

0 ’ 100 200 ‘ 300

[NO,I/M
(x107%)

3.0

8.4 ‘ 5.6 4.3

Calculate the average rate of decomposition of
NO,.

(@ -13x10°M/s  (b)
() 25x107° M/s (d)

1.3x 107> M/s
~2.5% 107> M/s

CHEMISTRY TODAY | JANUARY ‘25

o

o

the following graph?

Sc 'll'i \I/ dr Mln Fle Clo I\IIi Clu Zn
(@) Ionization enthalpy (b) Atomic radii
(c) Enthalpy of atomization

(d) Melting point

A violet compound of manganese (P)
decomposes on heating to liberate oxygen and
compounds (Q) and (R) of manganese are
formed. Compound (R) reacts with KOH in the
presence of air or potassium nitrate to
give compound (Q). On heating compound (R)
with conc. HSO4and ——
NaCl, chlorine gas is

liberated and a
compound (S) of
manganese along with
other products s
formed. Compounds
Pto Sare

4 Q R N
(@ KMnO,  K,MnO, MnCl, MnO,
(b) K,MnO, MnO, KMnO, MnCl,
) KMnO, K,MnO, MnO, MnCl
(d) K,MnO, KMnO,;  MnO, MnCl,

Identify geometrical isomers the

following?

among

cl i .
c AN

a en
Cl en, —| i en CT' :
en Cl en Cl
(@) IandIIonly (b) IIand IV only

(c) IMandIV only (d) I,IIandIV only
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Assertion & Reason Based Questions

In the following questions, two statements are given labelled as Assertion (A) and Reason (R). Select the most appropriate
answer from the options given below :
Both A and R are true and R is the correct explanation of A.

Both A and R are true but R is not the correct explanation of A.

(@)
(b

)
)
(d)

o

o

Ais true but R is false.
Ais false but R is true.

Assertion In dichloromethane and

(A)
trichloromethane mixture, vapour phase is richer
in dichloromethane than in trichloromethane.

Reason (R)

than dichloromethane.

: Trichloromethane is more volatile

Assertion (A) : In mercury cells, the cell potential
is approximately 1.35 V and remains constant
during its life.

Reason (R) : In mercury cell, the overall reaction
does not involve any ion whose concentration

can change.

Anode

Anode cap

Cell can
Gasket

Cathode

Separator

Assertion (A)

example of first order reaction.

: Hydrogenation of ethene is an

C2H4(g) + HZ(g)—> CZH6(g)
Reason (R)
reaction is,
Rate = k[C,H,] [H,]
Assertion (A) :

ions are interconvertible in aqueous solution

: The rate law expression for the

The chromate and dichromate

depending upon pH of the solution.

T
I PR

>
%
Chromate ion

Dichromate ion

5

72

o

Reason (R) :
color of aqueous solution from orange to yellow

On decreasing pH, the change in

is observed.

Assertion (A) : Hardness of water is estimated by
simple titration with EDTA.

Reason (R) : The Ca** and Mngr ions form stable
complexes with EDTA.

Assertion (A) : Chloroform is best to be used as a
general anaesthetic in surgery.

Reason (R)
depresses the central nervous system.

Inhaling chloroform vapours

Assertion (A)
anaerobic conditions, i.e., in absence of air.
Reason (R) :
fermentation.

: Fermentation takes place in

Carbon dioxide is released during

Assertion (A) :
decreases the acidity of carboxylic acids.
Reason (R)
through delocalisation of the negative charge by

Electron withdrawing groups
: They stabilises the conjugate base

inductive and/or resonance effects.
O

@D -

Assertion (A)
isomeric amines is as follows :

: The order of boiling points of
Primary >
Secondary > Tertiary.

Reason (R) :
more in primary amines.

The intermolecular association is

Assertion (A)
secondary and tertiary structures of proteins.

: A change in pH disturbs the
Reason (R) : The peptide bonds get disturbed due
to a change in pH.

CHEMISTRY TODAY | JANUARY ‘25
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®

®

50)

@ (A)-(Q),®B)-(S),(C)-(R), (D)~ (P)
(b) (A)-(P), (B) - (R), (C) - (Q), (D)~ (S)
€ (A)-®R),®B)-(Q),(©C)-(@®),D)-(S)
(d (A)-(S),®)-(P),(C)-(Q,D)-({R)

A given nitrogen containing aromatic compound
‘A’ reacts with Sn/HCI, followed by NaNO, and
HCI to give an unstable compound ‘B’ ‘B, on
treatment with phenol, forms abeautiful coloured
compound ‘C’ with the molecular formula,
C,H,(N,O. The structure of compound ‘A’ is

NO
Jeilen
CN
Jealle]

Three compounds are given below :
NH, NH, NH,
NO, CH,
1 I 11
The correct decreasing order of their basic

strength is
(@ O>II>1 (b) mMI>M>1
€) M>I>II (d I>II>II

CONH,

Identify X, Y and Z from the information given
below and select the correct option.

X = A chiral amino acid which loses its chirality
on treatment with lithium aluminium hydride.
Y = The decarboxylation product of c:-amino
(secondary) acid, CsHyO,N.

Z =1t is formed when A (C3H,05) is treated with
(i) NH; (i) NaBH,.

(A forms oxime, gives iodoform test and liberate
CO, with NaHCO).

(@) X=Alanine, Y= , Z=Serine

N
H
Z/ \X, Z = Alanine
N
H

(b) X = Serine, Y=

CHEMISTRY TODAY | JANUARY ‘25

(c) X =Serine, Yis

:N
H
(d) X = Asparticacid, Y = Z/ \X, Z = Serine
N
H

Identify W, X, Y and Z; and select the correct
option.

., Z = Alanine

X

N
NH,OH
CHO

w HCN (CHOH)4 Oxidation y

CH,0H
HI, A Red P
\Z
Z
w X ¥ Z
(@) n-Hexane  Saccharic Glucose Glucose
acid oxime cyanohydrin
(b) Saccharic  Glucose n-Hexane  Glucose
acid oxime cyanohydrin
(c) Glucose Glucose Saccharic ~ n-Hexane
cyanohydrin oxime  acid
(d) Glucose Saccharic Glucose n-Hexane

oxime acid cyanohydrin

The correct representation in six membered
pyranose form for the following sugar [X] is

CHO
HO—H
HO—H
H—OH
H—OH
H,COH
Sugar [X]
CH,OH CH,OH
Q H Qu
(@ gH HO (b) J—
HO OH HO OH
H H OH H
H,COH H,COH
0 Q
o B . H o HYAT
HONQH OH N HOOH
H OH OH H
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IH:[iTY Case Based Questions

The following two figures represent partial and total vapour pressure curves for solutions showing deviations
from Raoult’s law.

Vapour pressure
Vapour pressure

X,=1 Mole fraction— X,=0 X=1 Mole fraction—  X,=0

Xp=0 Xp=1 Xz=0 Xp=1
6 5 a !

Based the above information, answer the following questions.

(a)

(b)

(0

Which of the following solutions show vapour pressure curve as figure (I)?

(i) Acetone + ethyl alcohol (ii) Water + ethyl alcohol

(iii) Acetone + Benzene (iv) All of these

Which condition is fulfilled by solutions showing vapour pressure curve as figure (II)?
(iii) AH(mix) =0 (iv) None of these

On the basis of information given below mark the correct option.

(P) Inbenzene and toluene mixture intermolecular interactions of A-A and B-B type are nearly same
as A-B type interactions.

(Q) In CCl + CHCI; mixture, A-A or B-B type intermolecular interactions are stronger than A-B type
interactions.

(R) In aniline and acetone mixture A-A or B-B type intermolecular interactions are weaker than A-B
type interactions.

(i) Solutions (Q) and (R) will follow Raoult’s law.

(ii) Solution (P) will follow Raoult’s law.

(iii) Solution (Q) will show negative deviation from Raoult’s law.

(iv) Solution (R) will show positive deviation from Raoult’s law.

OR
Total vapour pressure of mixture of 1 mol of volatile component A (P% = 100 mm Hg) and 3 mol of
volatile component B (P = 60 mm Hg) is 75 mm Hg. For such cases
(i) thereis positive deviation from Raoult’s law
(ii) boiling point has been lowered
(iii) force of attraction between A and B is smaller than that between A and A or between B and B
(iv) all of these.

o At constant temperature and volume, X decomposes as,

52

2X(g—> 3Y(g) + 2Z(g); P, is the partial pressure of X.

Observation No. Time (in minute) P (in mm of Hg)
1 0 800
2 100 400
3 200 200

CHEMISTRY TODAY | JANUARY ‘25
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Based on the above information, answer the following questions.

(a) Why are the boiling point of alcohols higher than that of corresponding alkanes?
(b) Why do the differences in boiling point between corresponding alcohols and alkanes get less as the number
of carbon atoms increase?
(c) Can the two graphs ever intersect?
OR

Will the graph look like almost the same if boiling point is replaced with melting point?

o An aromatic compound ‘A’ of molecular formula C;H,ON undergoes a series of reactions as shown below:

Br, + KOH

(GH,ON) A~y
€

CH,CH,0H NaNO, + HCl ot
—2=
273K 6215052

CHCI,
N
NaOH
E D
Based on the above information, answer the following questions.
(a) What is the structure of compound A?
(b) What is the structure of compound B and C formed in the reaction?
(c) Give the structure of product D formed by writing the complete reaction.
OR
What is the compound E formed in the given sequence of reaction?

o> Consider the following reaction scheme:

(|:HO
Br, HI, A
Q W (CHOH)=———">P

i |
P&e"‘;&z CH,OH %
3&‘“{ (Glucose) /VQ? S

(b) The number of (—O—ﬁ ) group present in the product R is
(€]

(a) Identify QandS.

Q) 4 (i) 3 (i) 6 iv) 5
(c) Number of chiral centre present in product Q is
@ 5 (i) 4 (iii) 2 (iv) 3
OR
How many 2° carbons atoms are present in product P?
G 2 (i) 5 (iii) 4 (iv) 6
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Based on the above information, answer the following questions.
(a) What is the order of reaction with respect to X ?
(b) Find the rate constant.

(c) Find the time for 75% completion of the reaction.

OR
Find the total pressure when pressure of X is 700 mm of Hg.

Observe the given figure and answer the following questions.

Two moles

of en )
—> No reaction

with excess en

Excess 3
NH;

NiSO4(4q) Dark blue Two meIeS
solution oLen —>» React with en
(A) [en= ethylene“ to produce (D)
diamine] 5 (violet solution)
©)

(a) Identify ‘A’ Is it paramagnetic?

(b) What is the relation between ‘B’ and ‘C’ ?

(c) Does ‘C show stereoisomerism?

OR

Identify the structure of ‘D’

The image given below shows the boiling point of first seven straight chain primary alcohols and first seven
straight chain primary alkanes.

400

300

200

Boiling point/K

100

1 2 3 4 5 6 7 8

Number of carbon atoms
The boiling point of both the series increase monotonically with increasing size of the molecules. However,
the slope of increment is different for both the series.
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14. (b): With Lucas reagent, no turbidity will be
observed, as given compound is a primary alcohol.

15. (a):

©/\/\[( (1) SOClZ ©/\/\ﬂ/

(ii) R- NH
NH—R —R
N (iii) L1A1H4
(P) (iv) H, OJr
R\ Zn-Hg/HCl

o zoctigna K
C H / Clemmensen
NaOH

reduction 3
2C4H;CHO 7———"-">->C;H,COONa+C¢H,CH,OH

Cannizzaro reaction
Aromatic hydrocarbons in presence of anhydrous AICI;
react with acyl chlorides according to Friedel-Crafts
reaction.

R—CH,—COOH

16. (a): CHz

(1) Xy/Red P
2 H,0 R—CH—COOH

HVZ Reaction |

NH
17. (b): ©/ Sn/HCI @ 2 HNO,

(A)
©N2CI_
(B)
@- N=N @ OH Benzene diazonium
© chloride (unstable)

p-Hydroxyazobenzene
(orange coloured dye)

18. (a)
19. (c):
+ ~  LiAlH,
HSN—?HCOZ W H; N(I:HCHZOH
CH,OH CH,OH
X = Serine, No chiral centre

Z S\ Decarboxylation _ ¢ )
N COOH ——>

N
| I
H H
o-amino (secondary) acid (Y)

Oxime formation confirms the presence of carboxyl
group. Positive iodoform test confirms the presence
O

Il
of CH;—C— group. Also, CO, liberation on treatment
with NaHCO; confirms the presence of —COOH
group.

@ CHEMISTRY TODAY | JANUARY ‘25

Thus, formation of Z from A is represented as :

O O
[l (i) NH,
CH3—C(;) m CH3(|‘,HCOOH
NH,
Z = Alanine
CHO COOH
Oxidation l
20. (¢): (D) (CHOH)4‘ Es (lCHOH)4
CHZOH COOH
Y
Glucaric acid or Saccharic acid
CHO CH =NOH
| CHOH
(ii) ((|3H0H)4 NH,0H ((l:H OH)4
CH,OH ©
Glucose Oxime
CN
H/
|CHO ? ~SoH
(iif) (CHOH) A (FHOMH
| CH,OH
CH,OH W
Glucose cyanohydrin
CHO
|
(iv) (CHOH), HLRedRA , cH,(CH,),CH,
Z.
CHZOH n-Hexane
CHO
HO H CH,OH o
HO——H Hm I
H OH HO OH
H OH H H
H,COH

Assertion & Reason Based Questions

1. (c): At equilibrium, vapour phase will be always
rich in the component which is more volatile. Thus,
vapour phase is richer in dichloromethane than in
trichloromethane because it is more volatile.
2. ‘(@
3. (¢): CHy + Hy = CyHgy
The rate law for the reaction is,
Rate = k[C,H,]
Hence, first order reaction.
4. (c) : They are interconvertible because they exist in
an equilibrium at a pH of 4.

2Cr0,> + 2H" — Cr,0,” + H,0

Cr,0,” + 20H™ — 2Cr0,” + H,0
Here, on decreasing pH (acidic medium) chromate ions
(yellow) are converted to dichromate ions (orange).





index-56_1.jpg
1. (c): According to Henry’s law, p = Kx

OF  Poas = Ky - Xgy

Pas =Ky (1- tzo) =Ky -Ky- x40

On comparing this with y = mx + ¢, we get the plot as
given in option (c).

The slope will be —ve and p,,, > Ky i.e., lower the value
of Ky, lower is the partial pressure of the gas.

3. (b): Pt|H,(1 atm)|HA,||HA, |H,(1 atm)|Pt
Atanode : Eyj+ = E°y+ + 0.059 (pH),.

(. pH =-log[H'])
At cathode : Eyy+jyy = E°y+/q — 0.059 (pH),

o=,K,C

1 1
H), = —pK, —~logC
(pH), = 2K, —log

We know, [H"] =
(PH), =~ pK
% 2_2p a,

0 Lo} 1
Eean = Egyser + Egpo + 0.059 BpKa2 - pK, ]

1
~ ZlogC
ZOg

2
(o Efyy+ = Egprg = 0)
0.059
Ecell = —(5 3)
4. (d): A grid of lead (Pb) packed with lead dioxide
(PbO,) act as cathode while Pb plates act as anode.
Dilute (38%) H,SO, solution is used as an electrolyte.
5. (d): Given AH = -120 kJ mol™
E, = 1640 kJ mol™
For reverse reaction AH = + 120 kJ mol™
Activation energy for the reverse reaction
=1640 + 120 = 1760 kJ mol™

0.059 V

6. (b): Average rate of decomposition of NO,

_AINO,] _ 3.0x107°(M)-4.3x107> (M)
At 300(s) — 200(s)
=1.3%x107 M/s

7. (b): Atomic and ionic radii of transition metals show
progressive decrease with increasing atomic number.

8. (¢) : P=KMnO,, Q=K,MnO,, R=MnO,, S=MnCl,
2KMnO, —— K,MnO, + MnO, + O,

(P) (Q (R)
2MnO, + 4KOH + O,—> 2K,MnO, + 2H,0
(R) Q

MnO, +4NaCl+4H,S0,—>MnCl,+4NaHSO,+Cl,+2H,0
(R) ©)

9. (d

10. (b): Dimethylglyoxime is used for identification of
nickel ion (Ni*).
Ni** + 2dmg + NH,OH —> [Ni(dmg),]
Rosy red ppt.

Zn*" forms complex with EDTA.
Cu*" forms complex with NH;,
Addition of sodium nitroprusside to a solution of sulphide
forms violet coloured complex as follows.
Na,$S + Na,[Fe(CN);NO] —> Na,[Fe(CN);NOS]

Sodium nitroprusside Violet colour
11. (c): Secondary alkyl halides undergo both Syl
and Sy2 reactions. The path (I) proceeds with inversion
and retention in configuration (racemisation) hence,
represents Sy 1 reaction. The path (II) involves complete
inversion in configuration hence, it is Sy2 reaction.

12. (b):
SarT Rogs
(X) B
Product (1) | Her
[f

13. (d): Qc;}m <:><CH Me

—HZO
@H Ring expansion <:><CH Me
Me O3
____.-" —> CH3 C(CHz)SC_CH3
Me Nonane-2,8-dione

(4)
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CBSE BOARD EXAM 2024-25

Competency
Based Questions

As per the circular issued by CBSE for Assessment and Evaluation
practices for the session 2024-25, the Internal/ year end Board
Examination questions paper will be having 50% Competency Based
Questions. These can be in the form of Multiple Choice Questions,
Assertion & Reason based, Case Based or any other types of questions.
In this article, we have specially created Some Competency Based
Questions for student for maximum practice.

[[HTY Muttiple Choice Questions

0 For the solution of the gases w, x, y and z in water
at 298 K, the Henry’s law constants (Ky) are 0.5, 2,
35 and 40 kbar, respectively. The correct plot for the

given data is

z Z
_ w
@ <& . b £E
w
(0,0) Mole fraction -
of water (0.0) Io\/és\llztf;?ctmn
Z
EE - )
< 3 z g2
CREANN © £EN,
X
w w
(0,0) Mole fraction (0, 0) Mole fraction
of water of water

0 Consider the following graph:

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

Column I Column IT
(Curve) (Representation)
(A) Pq (P) | Solid state of solvent

st

(R)

Liquid state of solvent

Liquid state of solution

A-PB-QC-R (b)) A-QB-PBC-R
A-QB-R,C-P () A-RB-QC-P

o Two weak acid solutions HA; and HA, each with
the same concentration and having pK, values 3

and 5 respectively are placed in contact with

the cell is
@@ 021V
(c) 0.018V

hydrogen electrode (1 atm, 25 °C) and are
interconnected through a salt bridge. The emf of

(b) 0.059V
(d) 0.021V
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SOLUTIONS

1. (B):

A (CHyg) w White ppt. indicates

the presence of triple

Hot bond at the terminal
alkaline iti
0, position

CH;— CH—COOH
|
CH,
2-methylpropanoic acid
Thus, the structural formula of A is
sp3 sp3 sp sp
CH;—CH— C=CH
|
CH;
sp3
3-methyl-1-butyne
There is no sp® hybridized carbon atom.
2. (A) : (I) 1 molecule of oxygen

32

= ————-=531x10"g
6.022 10
. 14 23
(II) 1atom of nitrogen = — 2.32x107"g
6.022x10

(IIN)1 g molecule of oxygen =32 g

107'% gram molecule = 32 x 107° =32 x 107 g
(IV) 1078 g atom of copper =63 x 10 =6.3x 107 g
Hence, increasing order of mass is II < I <III <IV.
3. (C) : For reaction,
MnOj + 8H" + 5Fe”* —— Mn** + 5F¢’" + 4H,0
Electrons exchange = 5

2303

log,, K= T +4.06

Thermodynamic equation is

—AG® _ —[AH® —TAS’]

log,, K = =
810 = 303RT 2.303RT
AH° AS°
log,, K= + S
2.303RT 2.303R
I) On comparison : =4.
@ P 2.303R

AS® =2.303 x 4.06 x R
=2.303 x 4.06 x 8.314 x 107> kJ mol ™' K™
=0.078 k] mol ' K!
Thus, [(I) - (Q)]

@ CHEMISTRY TODAY | JANUARY ‘25

o

(10 ARY 303
2.303R

AHP =2.303 x 2303 x R
=2.303 x 2303 x 8.314 x 107> kJ/mol !
=44.1kJ mol™
Thus, [(IT) - (R)]
(II1) AG® = AH® — TAS
=44.1 - 300 x 0.078

=20.7 kJ mol™*
Thus, [(I1T) - (P)]
4 B):E=" ma gt B MM A
A\ ACE A he A
25 A, 1 A
50 A, 2 A = M=

5. (C) : In SFg, there are 12 electrons in valence shell
of S-atom.

increased by 2

0 +5 +2 +2
6. (C) : Cu+HNO; —> Cu(NO;), + NO + H,0
- - 4

decreased by 3
Multiply Cu with 3 and N with 2
3Cu + 2HNO; — 3Cu(NO5), + 2NO + H,0
Balance H and O
3Cu + 8HNO; — 3Cu(NO;), + 2NO + 4H,0
7. (A)
8. (D) : Na,COj; is not a salt of strong acid and strong
base such as Na,SO,. So, it undergoes hydrolysis and
thus affects the pH.
9. (B) : Weaker the base better is the leaving ability.
Since the conjugate acid of a weak base is stronger
therefore the correct arrangement in order of decreasing
acidity is HOSO,CF; > HOSO,Me > HOAc > HOMe
10. (A) : 1 atomic mass unit on the scale of 1/6 of
C-12 = 2 amu on the scale of 1/12 of C-12.
Now, atomic mass of an element

Mass of one atom of the element

1 amu (Here on the scale of é of C-12)

Mass of one atom of the element

2 amu (Here on the scale of é of C-12)

Numerically the mass of a substance will become
half of the normal scale.
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Inviting NEET and JEE aspirants to participate in
SOF National Science Olympiad

SOF NATIONAL
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11. (B) : :

3NF" SCN

Br
Since —CN has the highest priority, hence the parent
compound is a nitrile.
TUPAC name of the compound is

2-bromo-5-hydroxybenzonitrile.
12. (B) : IE, of Mg is lower than that of Na because

in case of Mg", 3s-electron has to be removed while
in case of Na', an electron from the stable inert gas

configuration (Neon) has to be removed.

13. (C) : C% C% > Both the

d-orbitals show ax1al overlappmg in same phase. So,
it is d-d 6 bonding.

Q: § %% Both p- and d-orbitals show
p d

lateral overlapping in same phase. So, it is p-d ©
bonding.

% %—) Both p and d-orbitals overlap in
P d

opposite phase, so, it is p-d m antibonding.

@(@ C%}—) Both the d-orbitals
d d

show axial overlapping in opposite phase. So, it is d-d 6
antibonding.

14. (A) : Na,[Fe(CN)sNOJ : +2+x+5(-1)+1=0
= x=+2
K,TaF;: +2+x+(-7)=0 = x=+45
Mg,P,0; :+4+2x+(-14)=0 = x=+5
Na,S4O0¢:+2+4x+ (-12) =0o0r 4x=10
N;H:3x+1=0 = x=-1/3
15. (A) :

H,CCCLCCLH + 2Zn — H,CC = CH + 2ZnCl,

1,1,2,2-tetrachloro propane propyne
(mol. mass-182) (mol. mass- 40)

> x=+2.5

Mass of propyne obtained from 11.14 g of
40
1,1,2,2-tetrachloropropane = 5 x11.14 =2.45¢g

H,CC = CH + AgNO, + NH,OH
— H,CC =C Ag' + NH,NO, + H,0
Agsalt
(mol. mass - 147)

Mass of precipitate obtained from 2.45 g of propyne

147
= —1x245=89=~9¢g
40

16. (D) : Out of the given compounds, those soluble in
aq. NaOH are :

COOH COOH

©“

H3C CH3

17. (B): Transformations (II),
change in hybridisation.

(III) and (IV) involve

18. (B) : The electron is more tightly bound in the
smallest allowed orbit.

19. (A) : K,, for Pb(OH),

Pb(OH), = Pb* +20H"
S S 28

K, =5x(25)° =4S’ [Sis the solubility of Pb(OH),]
Hence K, =48’ = 4% (6.7 x 10°)* = 1.203x 107"
The pH of buffer solution = 8

pOH=14-8=6 or [OH ] =10"°
Thus, [Pb**] x [107°]? = 1.203 x 107%°

1.203 x 1071
0r[Pb2+:| 128 X107y 503%10™ mol litre™
10712
1x Rx100
20. (C) : V, =—————=100R
1X R X600 1x R X300
Vg =f=200R; Vo =———""=300R

Vg > V4, so expansion of gas takes place.

Vp=200x0.0821=16.42 L
For other sections/subjects please refer to
Physics For You and Biology Today

A%
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Which of the following ethers is unlikely to be
cleaved by hot conc. HBr?

B. QO@

How many of the following statements are correct?

I. The number of primary and secondary
valencies of [Cr(C,0,),(H,0),]” are 3 and 6
respectively.

II. Molar conductance of [Co(NH;);Cl;] complex
is zero.

III. Trans [PtClz(en)z]zJr shows optical isomerism.

IV. The solution of K [Fe(CN)] in water will give

test for CN™ ion.

Iand II only

I and III only

I, Il and IV only

I and IV only

OO %px

An aromatic chiral compound ‘G (CgHgBr,)
on treatment with aqueous NaOH gives ‘H
(CgHgBrO). On heating ‘G’ with potassium
tert-butoxide, ‘I’ (CgH,Br) is formed. With one
equivalent of methyl magnesium bromide in
ether, p-bromoisopropylbenzene is formed. Which
observation/s is/are correct about these reactions?
A. T is an optically inactive aromatic alkene and
‘H’ is an optically active alcohol.

B. ‘Gis /@)\Br
Br

C. Benzylic halide gives Syl reaction with faster
rate than alkyl halide.
D. All are correct.

Henry’s constant (in kbar) for four gases a, B, ¥
and d in water at 298 K is given below :

‘ Gas o ‘ B Y
K

KN
2x10*5‘ 0.5 ‘

50 ‘ 2)

(Density of water = 10° kg m™ at 298 K)
This table implies that

CHEMISTRY TODAY | JANUARY ‘25

A. o has the highest solubility in water at a given
pressure

B. Solubility of y at 308 K is higher at 298 K

C. The pressure of a 55.5 molal solution of y is 1
bar

D. The pressure of a 55.5 molal solution of § is
250 bar.

Pyrolusite (MnO,) is used to prepare KMnO,.
Steps involved are

MnO, —» Mn0,> —Ls MnO,

Tand I are

A. T = Fused with KOH/air, II = Electrolytic
oxidation

B. I = Fused with KOH/air, II = Electrolytic
reduction

C. I=Fusedwith conc. HNOj/air, II = Electrolytic
oxidation

D. I=Fusedwith conc. HNOs/air, II = Electrolytic
reduction

Statement-I : The boiling points of aldehydes
and ketones are higher than hydrocarbons of
comparable molecular masses because of weak
molecular association in aldehydes and ketones
due to dipole-dipole interactions.
Statement-II : The boiling points of aldehydes
and ketones are lower than the alcohols of similar
molecular masses due to the absence of H-bonding.
A. Both statement-I and statement-II are correct.
B. Both statement-I and statement-II are incorrect.
C. Statement-I is correct but statement-II is
incorrect.
D. Statement-I is incorrect but statement-II is
correct.

10. The correct structure of histidine in a strongly

acidic solution (pH = 2) is
+
H;N—CH—COOH  H,N—CH—CO0

A. ?‘NH B. %NH
N+) 4 N+)
H H

H;N—CH—COOH  H,N—CH—COO

B :
J o
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Are you ready for

Olympiads =

SYLLABUS*

Following the protocol of NEP (2020), NCF (2023), NCERT and CBSE
guidelines, National and various State Boards for the convenience
of schools and students, any change/reduction in the syllabi will be
reflected in actual question papers.

Section — 1 : Physics : Electricity and Magnetism, Electromagnetic
Induction, Alternating current, Electromagnetic waves, Optics, Modern
Physics, Semiconductor Electronics.

Chemistry : Solutions, Electrochemistry, Chemical Kinetics, The d- and
fBlock Elements, Coordination Compounds, Haloalkanes and Haloarenes,

Alcohols, Phenols and Ethers, Aldehydes, Ketones and Carboxylic Acids, Amines, Biomolecules.
Syllabus as per Section-1.

Section — 2 : Higher Order Thinking Questions -

Total Questions : 50

Y o

o ’
’

NSQ

SOF NATIONAL SCIENCE OLYMPIAD

—
—
SCIENCE OLYMPIAD FOUNDATION

Time : 1 hr.

PATTERN & MARKING SCHEME

Secti (1) Physics & (2) Achievers (3) Mathematics
ection s : or
Chemistry Section .
Biology
No. of Questions 25 5 20
Marks per Ques. 1 3 1

Section — 3 : Relations and Functions, Inverse Trigonometric Functions, Matrices and Determinants, Continuity and Differentiability, Application of Derivatives,
Integrals, Application of Integrals, Differential Equations, Vector Algebra, Three Dimensional Geometry, Probability, Linear Programming.

OR

Section — 3 : Reproduction, Genetics and Evolution, Biology in Human Welfare, Biotechnology, Ecology.

Practice Questions

1. Forareaction,A—— B;

3 1.25x10*
if log;g k(sec™) =14 - ———

3

; the frequency

factor and energy of activation for the reaction are

respectively
A. 10" sec’?, 239.34 x 10° kJ
B. 14sec’’,57.6 keal
C. 10Msec™,23.93K
D. 10" sec, 5.76 kcal
Cl
2. Inthe given reaction L c
Ether
d CH,

The major product ‘P’ is

1., "L
CH;, CH,
o o)

*For latest updates visit www.sofworld.org

>

(Major)

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

List I
(Cell)

List IT
(Use/Property/Reaction)

P. |Leclanchecell| I. |Converts energy of
combustion of fuels like
methane and methanol
directly into electrical

energy

The overall reaction
does not involve any ion
in solution and is used
in hearing aids

Q.| Ni-Cdcell | IL

R. Fuel cell | III. |Rechargeable

IV. |Reaction at anode,

Zn— Zn*t + 2¢

S. | Mercury cell

P-11, Q-1II, R-1V, S-1
P-1II, Q-I, R-1V, S-11
P-I, Q-IL, R-II1, S-IV
P-1V, Q-1III, R-1, S-1I

Oow

CHEMISTRY TODAY | JANUARY ‘25

@





index-45_1.jpg
ACHIEVERS SECTION

16.

17,

Identify the major products P, Q and R in the
following sequence of reactions and select the
correct option.

@ + OH,CH,CH,Cl 2 Al
T
CH,CH,CH, CHO
R= CH3CH2—OH
CH,CH,CH,4 CHO COOH
B. P= @ , Q= ,R=

CH(CH,), OH
cnXRGY
R = CH,;CH(OH)CH,
CH(CH3)2
S

R=CH;— CO—CH;
250 mL of a waste solution obtained from the
workshop of a goldsmith contains 0.1 M AgNO;
and 0.1 M AuClL The solution was electrolyzed at
2V by passing a current of 1 A for 15 minutes. The
metal/metals electrodeposited will be

E —080VEA

Ag*IAg =1.69 V)

*/Au

A. Silver and gold in proportion to their atomic
weight

B. Silver and gold in equal mass proportion

18.

19.

Darken your choice with HB Pencil

C. Only gold
D. Only silver.

Two 5 molal solutions are prepared by dissolving
a non-electrolyte, non-volatile solute separately
in the solvents X and Y. The molecular weights of
the solvents are My and My, respectively where,

3

My =ZMy. The relative lowering of vapour

pressure of the solution in X is “m” times that of
the solution in Y. Given that the number of moles
of solute is very small in comparison to that of
solvent, the value of “m” is

A. B.

C. D.

D= N W
RS SE ETN

The total number of carboxylic acid groups in the
product ‘P’ is
7 0
1. H;0%, A

035,

3. H,0,
IS (0]
B. Three
D. Four

A. One
C. Two

20. A substance A decomposes in solution following

the first order kinetics. Flask I contains 1 L of
1 M solution of A and flask II contains 100 mL of
0.6 M solution of A. After 8 hours the concentration
of A in flask I becomes 0.25 M. What will be the
time for concentration of A in flask II to become
0.3 M?

A. 0.4 hours.

B. 2.4 hours.

C. 4.0 hours.

D. Unpredictable as rate constant is not given.

B ORIV =

®®OO® 5 AEOO »«» ®A®OOO®G B3 GWEOO® 17 G®E®OO
®E®OO® & ®W®OODO 0. P®OO v WOODO 1B ®OG®OO
®e®O0O® . @EOO 1. ®EOCO 5 @WEOO 1« ®E® OO
®®OO® &8 APEODO 12 ®OOO® 166 ®OOO® 200 ®B® OO

44)
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11.

12.

13.

14.

Mark the incorrect match and select the correct
option.

0]
(II) Haemoglobin - Iron

(III) Vitamin B, - Cobalt
(IV) Chlorophyll - Chromium
A. Tonly B.
C. IIland IV only

Insulin - Zinc

II only
D. IV only

Among the following statements on the nitration

of aromatic compounds, the false one is

A. The rate of nitration of benzene is almost the
same as that of hexadeuterobenzene

B. The rate of nitration of toluene is greater than
that of benzene.

C. The rate of nitration of benzene is greater than
that of hexadeuterobenzene

D. Nitration is an electrophilic substitution

reaction.

Which of the following statements are not correct?

(I) La(OH),, is less basic than Lu(OH)s;.

(II) In lanthanoid series ionic radius of Ln’>* ions
decreases.

(II) La is actually an element of transition series
rather than lanthanoid series.

(IV) Atomic radii of Zr and Hf are same because of

actinoid contraction.

Tand II only

1T and IIT only

Tand IV only

IV and III only

Cow»

Consider the following reactions :
(i) Glucose + ROH IV HCLs Acetal

x eq. of

W acetyl derivative
- Ni/H, yeq. of
(ii) Glucose ——=2>4 W
acetyl derivative
z eq. of o
(iii) Glucose W acetyl derivative
‘%, %y’ and ‘7’ in these reactions are respectively
A. 5,4and>5 B. 4,6and5
C. 4,5and 5 D. 5,6and5.

15. Match the compounds in List
test that will be answered by

I with the appropriate
each one of them in

List IT and select the correct option.

II. | Ethyl benzoate | Q.

ListI List II
I. | Propyne P. | Reduces Fehling’s
solution

Forms a precipitate
with AgNOj; in
ethanol

II. | Acetaldehyde | R.

Insoluble in water
but dissolves in
aqueous NaOH
solution upon
heating

IV. | Aniline S.

Dissolves in dilute
HCl in the cold and
is reprecipitated

by the addition of
alkali

A. I-PII-SIII-QIV-R
B. I-PII-SIII-R,IV-Q
C. I-S§1I-QII-R,IV-P
D. I-QII-RII-PIV-S

T'll definitely

start studying
for the exam
from tomorrow.

CHEMISTRY TODAY | JANUARY ‘25

You are already

in the exam
hall, you
idiot!ll





index-47_1.jpg
(iii) Glucose % Acetyl derivative
(CH;CO),0

Hence, x, y and z in these reactions are 4, 6 and 5
respectively.

15. (D): Propyne gives precipitate with AgNO3.

CH; — C = CH + AgNO, — CH,;C = CAgl + HNO,
Ethyl benzoate is insoluble in water but dissolves in
aqueous NaOH upon heating due to formation of
sodium benzoate.

C¢H;COOC,H; + NaOH -4 C H.COONa + C,H.OH
(Insoluble in water) (Soluble)

Acetaldehyde reduces Fehling’s solution.

Aniline dissolves in dil. HCI due to formation of aniline
hydrochloride and gets reprecipitated on addition of alkali.

- NaOH
NH, + HCl —> NH3C1

Insoluble Soluble @ -
Insoluble
|
16. (D): CH; —CH,—CH, @ Al —
¢l Cl
1,2 H shift

CH,—CH,—CH, + AICl, "5 CH,— CH — CH,

(1° Carbocation) (2° Carbocat1on)

g
CH—CH,
+
@+ CH;—CH —CH; —> @
Cumene
CH, P)
[ 502
CH;—C — 0 — O — H “Heat
H;0"
A
Cumene O OH
hydroperoxide ||
CH;—C — CH;+
Acetone
R) Phenol
(%)
It 1x1
17. (C): Charge = S IXDX60 g5 10-3F

96500

No. of moles of Ag" = 0.1 x 0.25 = 0.025

No. of moles of Au* = 0.1 x 0.25 = 0.025

Species with higher value of standard reduction
potential (SRP) get deposited first at cathode. Here
only gold (Au) will get deposited as quantity of charge
passed is less than the amount of Au* present.

46)

96500

CHEMISTRY TODAY | JANUARY ‘25

No. of moles of solute

18. (A): Molality =
& — Mass of solvent (in kg)

No. of moles of solute = 5 x 1 = 5 (in both the solvents)

No. of moles of solvent X = g
My
1

No. of moles of solvent Y = LY
My

Relative lowering in vapour pressure is given as,

P°— ps _mn

p° m
(P" ~ P ) _ 5 _5My
p ° solution in X 1000 1000
My
(u) __5 _5My
p ° solution in Y @ 1000
My
1 5M 5M
According to question, — x —& = —Y
m 1000 1000

i><5><§MY=5MY (Given,szzMY)
m 4 4
3
S
¢}
. COOH
19. (O): 6) I_HS%
COOH
/Hzoz HOOC
—2C02 HOOC
(0]
No. of - COOH groups is 2.
20. (C): For flask I
2. 1 2. 2.
LA 303 10g 4= 229 6021
8 025 8
For flask 1T
2.303 0.6
=——log —
k 0.3
2.303 X 8

= ——— x0.3010 =3.99 = 4 hours
2.303 x 0.6021

For other sections/subjects please refer to
Physics For You and Biology Today

@
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SOLUTIONS

4
1. (A): logo k (sec™)) = 14 - %
E
log., k = log,, A 4
S10 o 2.303RT
log,, A =14
14 -1 Ea 4
A =10"sec” and =125x10

2.303R
E, = 1.25 x 2.303 x 10* x 8.314 ] = 239.34 x 10° kJ

(Y -
. CH, CH

Cl CH; (P)

2. (A):
3. (D): P-IV, Q-III, R-1, S-II

4. (A): Diphenyl ethers are not cleaved by HBr or
HI.

5. (A): Cis isomer shows optical isomerism.
K4[Fe(CN)g] in water gives K" and [Fe(CN)6]47 ions.

6. (D):
(CH,);COK CH = CH,
Br/@/
)
Br OH
|
/@)\C_H3 3q- NaOH s CH - CH;
Br B /@/
(G) '
H
(H) c,
CH;MgBr (1 eq.
3MgBr (1 eq.) CHy
Ether CH
Br 3

7. (D) : Higher the value of Ky, lower is the solubility
of the gas at a particular temperature. Hence, y has the
highest solubility in water. The value of Ky; increases
with increase of temperature implying solubility
decreases with increase of temperature.

55.5
P, = Kygxy =2X107 %
Y 1000
555+ ——
18
-5 1 -5 -2
=2x10 XE =107 kbar = 107" bar
55:5
ps=0.5xx,=0.5x =0.25 kbar = 250 bar
1000
55.54——
18

Fused with KoH, s
8. (A): MnO, MnO}
oxidised with air
_ Electrolytic oxidation _
MnO} 7 MnO;

in alkaline solution
9. (A): Both the given statements are correct.

+ +
10. (A): H;N— — - H3N
(A): H;N—CH—COO NN o1 — ool
N—H 1nacidic N—H
g\]) medium /I\:I)
H

11. (D): Chlorophyll contains magnesium.

12. (C): Since *NO, is an electrophile so nitration is
electrophilic substitution reaction.

Nitration in toluene is greater because of electron-
repelling (+I) nature of —CHj; group.

In nitration, the rate determining step is the attack
of "NO, on benzene and not the cleavage of C-H
(or C-D) bond, thus the rates of nitration are almost
same.

13. (C)
dry HCI

14. (B): (i) Glucose + ROH —~—— Acetal
(having 4 -OH groups)
4 eq. of

————> Acetyl derivative
(CH,C0),0
(i) Glucose % Sorbitol % Acetyl derivative
(having 6 (CH;CO),0
-OH groups)

START THE JOURNEY TOWARDS
NSO OLYMPIAD SUCCESS NOW!

Download Previous 5 Years’ Papers!

DOWNLOAD
NOW
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14. The correct sequence of the oxidation state of
underlined elements is
Na,[Fe(CN);NO], K,TaF;, Mg, P,0;, Na,§,0s
N;H

1
A. 42,45, +5,+2.5, —g

1
B. +5, +3, +5, +3, +§

1
C. +2,+3,45, 45, —5

1
D. 45, +5, 43, +2.5, +§

15. 11.14 g of 1,1,2,2-tetrachloropropane was heated
with zinc dust and the product was bubbled
through ammoniacal AgNO;. The mass of
precipitate obtained is g.

A9 B. 18 C. 09 D.

ACHIEVERS SECTION

2.8

16. Amongst the following, the total number of
compounds soluble in aqueous NaOH is

HiC_ CHj
N COOH OCH,CHj

@ CH,OH

OH

NO, OH  CH,CHj COOH
/N\
Hy,C” “CH,
A5 B. 6 C. 2 D. 4

17. Find out number of transformations among the
following which involve the change of hybridisation
of underlined atom.

(I) H,0+H'—— H;0"
(I) NH, + BF;——> NH,-BF,
(IT1) XeF,—> XeF? + F~

18.

19.

20.

Darken your choice with HB Pencil

(IV) 2PCl;—> PCI}, + PCI;
(V) CH,—CH,—> CH; + CH}
A 2 B. 3 C. 5 D. 1

2
Based on equation E = - 2.178 x 107" J (Zz }
n

certain conclusions are written. Which of them is

not correct?

A. Equation can be used to calculate the change
in energy when the electron changes orbit.

B. For n = 1, the electron has a more negative
energy than it does for n = 6 which means
that the electron is more loosely bound in the
smallest allowed orbit.

C. The negative sign in equation simply means
that the energy of electron bound to the nucleus
is lower than it would be if the electrons were
at the infinite distance from the nucleus.

D. Larger the value of n, the larger is the orbit
radius.

The solubility of Pb(OH), in water is 6.7 X 10™° M.
Calculate the solubility of Pb(OH), in a buffer
solution of pH =8

A. 1203x107°M B.
C. 22x10°M D.

1421 x107° M

107 M

One mole of an ideal gas is subjected to a two step
reversible process (A-B and B-C). The pressure at
A and C is same. Mark the correct statement.

(1,100)

A B (3,600)
""" '4c(1,300)

P (atm)

T(K)

®®O0D0 s @W®OO 9 ®
®®OO® & AEOO 1 ®
®®O00 7 @W®OO 1. ®
®®OO® &8 OO0 12 ®

@6 &

A. Work involved in the path AB is zero.

B. Volume of gas at A = volume of gas at B.

C. Volume of gas at C = 3 X volume of gas at A.

D. Volume of gas at B is 25 litres.
©® B ®@®OO 17 ®®OO
©® 1 ®@EOO 1B ®WE®OO
©® 15 ®@®O0O 1 ®® OO
©® 166 ®®OO 2. ®® OO
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10.

11.

5¢)

The stoichiometric constants for the reaction
pCu + gHNO; — rCu(NOs), + sNO + tH,0
P> g, 1> s and t respectively are
A. 3,3,3,2,3 B.

C. 383,24

3,2,3,2,4
D. 2,3,3,3,2

B has a smaller first ionization enthalpy than Be.
Consider the following statements :

I Itiseasier toremove 2p electron than 2s electron.
II. 2p electron of B is more shielded from the
nucleus by the inner core electrons than the 2s
electrons of Be.

2s electron has more penetration power than
2p electron.

IV. atomic radius of B is more than Be.

(Atomic number of B = 5, Be = 4)

The correct statements are
A. L1IIandIII B.
C. LITand IV D.

I1I.

I, IIT and IV
LIIand IV

Assertion : Na,COj; does not affect the pH of pure

water on dissociation.

Reason : Salts of strong acid and strong base

undergo hydrolysis.

A. Both assertion and reason are true and reason
is the correct explanation of assertion.

B. Both assertion and reason are true but reason
is not the correct explanation of assertion.

C. Assertion is true but reason is false.

D. Both assertion and reason are false.

In the following groups
-OAc  -OMe -0SO,Me -0OSO,CF;
I 1I 1II v

the order of leaving groups ability is
A I>II>II>IV B. IV>II>I>II
C. HI>IO>I>IV D. II>NII>IV>1

If we consider that 1/6, in place of 1/12, mass of

carbon atom is taken to be the relative atomic mass

unit, the mass of one mole of a substance will

A. Decrease to half B. Increase two fold

C. Remain unchanged

D. Be a function of the molecular mass of the
substance.

The IUPAC name of the following
compound is
4-bromo-3-cyanophenol
2-bromo-5-hydroxybenzonitrile
2-cyano-4-hydroxybromobenzene g,
6-bromo-3-hydroxybenzonitrile.

OH

CN

SOwx

CHEMISTRY TODAY | JANUARY ‘25

12.

13.

The incorrect statement among the following is

A. The first ionization enthalpy of Al is less than
the first ionization enthalpy of Mg.

B. The second ionization enthalpy of Mg is greater
than the second ionization enthalpy of Na.

C. The first ionization enthalpy of Na is less than
the first ionization enthalpy of Mg.

D. The third ionization enthalpy of Mg is greater
than the third ionization enthalpy of Al

Match the orbital overlap figures shown in List-I
with the description given in List-II and select the
correct answer using the code given below the lists.

List-1 List-1I

p - d mantibonding

5
PS
3]

d - d 6 bonding

g
P
W

p - d wbonding

d - d 6 antibonding
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