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EXAM TACTICS:

Tackling JEE

Made Easy

The present structure of JEE includes a two tier examination system
I.e. JEE Mains and JEE Advanced. Let us explore them one by one

JEE MAINS PAPER

In Chemistry, the emphasis in the question paper is on verbal
(language) presentation of problems. A few numericals and
diagrammatic problems are also asked. Some questions with
good reasoning are also seen. The best part for this portion of
paper is 90-95% questions are directly or indirectly from
NCERT Textbook. Although, any fixed pattern is not visible in
the question paper, but an approximate weightage of different
segments is shown below :

General Chemistry 3-6 questions
Organic Chemistry 8-10 questions
Inorganic Chemistry 6-10 questions
Miscellaneous 2-5 questions

The analysis of 2015 JEE Mains paper suggests 33% questions
from class 11th syllabus and 67% questions from class 12th
syllabus. The difficulty level wise analysis of 2015 JEE Mains
paper suggests the presence of 43% easy questions, 17% tough
questions and 40% medium level questions.

MANTRAS TO CRACK JEE MAINS

The two tier examination pattern was introduced in 2013. The
weightage of board percentage in final merit was one of the
features of this system. The JEE Mains paper of this
examination system is comparable with the 1T JEE screening
examination of late nineties and early twenties.

For successfully facing this kind of examination try to focus on
following points:

+ One must prepare for final exam (JEE Advanced) only, i.e.
do not target Mains examinations first. In my opinion
“Chote exams target karne se kabhi bhi bade results
nahin milte”, i.e. targeting smaller exams never gives big
results. If you consider JEE Advanced as your target then
Mains will be cleared automatically. In my opinion Mains
is only a screening to differentiate between serious and
non-serious aspirants. Thus, if you are among the serious
lot than Mains will be of no problem to you.

- The analysis of 2013, 2014 and 2015 JEE Mains paper clearly
suggests the importance of class 11th syllabus for this paper,
i.e.46% in Physics, 33% in Chemistry and 57% in
Mathematics. So, a real grip over class 11th syllabus is
required to succeed in JEE Mains paper.

- Nobody can deny the importance of NCERT Textbooks for
this examination. Thus, a good command over NCERT text
booksis required for agreat performance in this examination.

- For capturing NCERT line by line very recently, | saw Master
the NCERT. A book, in which objective type questions are
framed on each and every line of NCERT. This book can be
very helpful to get success in this examination.

- Choose offline or online paper in accordance of your comfort
zone and fine preparation. Both the examinations have the
own advantages or disadvantages. The difficulty levels are
also more or less same in both the formats of JEE Mains but
onanalysis it is quite visible that the online paper is framed on
aslightly tougher side.

- Although, the questions paper contains all the three subjects

and merit formation includes total marks obtained in the
paper but remember subject wise cut off also exists in JEE. So,
a balance in preparation is required subject wise to save you
from such a subject wise cut off.
As all the questions are single answer type MCQs hence, use
elimination technique in those questions where you don’t
have clue about the correct option, rather you have clue about
incorrect options. Eliminate 3 incorrect options to get the
most probable correct option.

- As negative marking is there, hence be cautious in answering
the questions. Do not take so much of risks.

JEE ADVANCED PAPER

The JEE Advanced paper is based upon old 1 T JEE paper till 2013.
It has 2 papers in total, i.e. first in the morning session (9 am to 12
pm) and second in the afternoon session (2 pm-5 pm). Both the
papers contain 20 questions per subject, i.e. total 60 questions per
paper. The question paper pattern is not at all fixed.
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In 2015 Advanced paper following pattern was followed:

PAPER 1
- Section 1 with 8 Integer Type Questions
« Section 2 with 10 MCQs having One or More than One
Correct Option
« Section 3 with 2 Matrix Match Questions.

PAPER 2

- Section 1 with 8 Integer Type Questions

- Section 2 with 8 MCQs having One or More than One

Correct Option

- Section 3 with 2 Paragraphs having 2 questions each.
In both the papers, section 2 and 3 had a negative marking of
50%.
However, in 2014 JEE Advanced questions paper following
pattern was followed

PAPER 1
- 10 Multiple Choice Questions which are one or more than
one answer correct.

- 10 Integer Type Questions. All the 20 questions with 3
marks each with no negative marking.

PAPER 2

- 10 Multiple Choice Questions with only one answer correct.

- 3 paragraphs with 2 question each having only one answer
correct.

- A matching type MCQs with one answer correct.

« All the questions with 3 marks each and there is the
negative marking of 1/3, i.e. + 3 for correct answer and — 1
for wrong answer.

Thus, the uniqueness of JEE Advanced paper lies in 2 facts i.e.
Its surprising element Every year JEE Advanced paper
incorporates one or more surprise elements e.g. in 2014,
negative marking in paper 2 was the surprised element.
Similarly, the frame of question paper was changed in 2013 as
compared to the one seen in 2012 I T-JEE paper.

Its variety of questions In both 2015 and 2014 JEE Advanced
paper following type of questions were asked

- Single answer correct (MCQs)

- More than one answer correct (MCQs)

« Integer type question

- Linked comprehension type

- Matching type

The matrix match type which was the usual component of IIT
JEE papers before 2013, become reintroduced in 2015. Likewise
comprehension linked questions were 2 per passage in 2015
and 2014, while it was 3 per passage in I1T JEE before 2013.

So, we can say the nature of JEE Advanced paper is very
dynamic. No pattern is fixed for the paper. The syllabus wise
distribution of marks is more or less same as that seen in JEE
Mains paper.

MANTRAS TO CRACK JEE ADVANCED

I personally feel that JEE Advanced is one of the toughest exam,
among those of same nature we have worldwide. I also believe in
the fact that more organised examinations are always easier to
crack. So, although it is toughest pattern or frame wise, but if we
planned scientifically than we can hit the bull’s eye.

For scientific planning following points must be kept in mind:

- Phase wise learning and practice is a must to crack these
kinds of examinations. After having the analysis of previous
year exams some conclusions can be drawn easily like, those
about?

(i) the weightage of class 11th syllabus.
(i) the difficulty level distribution among the questions of
previous year papers.
(iii) the topic wise, question wise distribution of questions
(iv) the topic wise, marks wise distribution
Such conclusions will help in strategy development
according to your strength and weaknesses.

« If you will be approaching phase wise towards this
examination, then it is very clear that till Mains you would be
having very less opportunities to practice different question
types which are the features of JEE Advanced only. Utilise the
period between JEE Mains and JEE Advanced for this
purpose. A mass of students waste their some of this precious
time in the wait of Mains result. Don’t ever commit this kind
of mistake. Be optimistic, if you have JEE advanced as the
target from day 1 in your mind than, you would clear JEE
Mains with surety.

- The surprise attack is one of the most lethal weapon of this
examination, hence, those aspirants who don’t have any kind
of premature frame about the pattern of question paper in
their mind, has better chances of hitting the target. So, never
create the premature frame of question paper in your mind.

- The large time span (9 am to 5 pm) is a very crucial factor in
this examination. Such a large time span creates tiredness of
all kind (i.e. physical as well as mental) in any person. So
during the gap of 2 hrs between Paper 1 and 2 try to relax as
much as you can. Remember! The more you relax, better you
perform.

Last but not the least, a balance between the approaches
towards Subjective and Objective formats is required to
succeed in 1T as a whole as in present format the final merit
also includes the weightage of your Board examinations.
Always keep in mind the words of Sir Winston Churchill

“The pessimist sees difficulty in every opportunity.
The optimist sees opportunity in every difficulty.”

\;ﬂ‘ﬁﬁ"
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JEE Final Touch

Fast Track Revision
Alcohols, Phenols and Ethers

ALCOHOLS

These are hydroxy derivatives of aliphatic hydrocarbons and
can be monohydric, dihydric or polyhydric based on the
number of —OH groups.

Monohydric Alcohols

These are monohydroxy derivatives of hydrocarbons with
general formula C H, ., O.

These are prepared through the following methods:

Method Reaction Involved
1. Hydrolysis of  RX + aq.KOH — ROH+ KX
alkyl halides
2. Hydrationof  (CH;),C=CH, + H,0— (CH;);C —OH
alkenes
3. Hydrolysis of RCOOH+ RO (Reversible in
esters 5 acidic medium)
RCOOR'+ H0 g B
" RCOO+ ROH + H0
(Irreversible in
alkaline medium)
i dil.HpS0 4/
4. Hydrolysis of RoR 204 A 2ROH
ethers Under pressure
5. Fermentation CiHpOp +HLO Maltase 2C ¢ Hi 06 Zymase
Maltose Glucose

2C,H ,OH + CO,

6. Oxymercuration i) Hg(OAC), /H0

(
-demercuration (CH3).C==CH, N (CH3)sC — OH
H-,0 LiAIH
7. Fromalkynes e —cH 2, CH,CHO —— CH,CH,OH
Hg?* H*
8. Hydroboration THF o
oxidation 3R — OH —CH, + BH, > (RCH,CH,),B
H202
%2 RCH,CH.OH

4 MARCH 2016| Chemistry SPECTRUM

Method Reaction Involved
9 2@2%%%2 of LiAIH, or Hy/Ni, Pt, Pd, 250°C reduces
ketones, acids NaBH, reduces
and acid ~
derivatives ~ —CHO,—COCI, >C=0, —COOH,—(C0),0, —CO,R
to
—CH,0H

10. From
. , ! - H,O
Grignard’s Rl\7|gX + \CQJ — >(|:—Ol\+AgX -

~

o
/Cll—OH

R

-+ - +

R®> (:{27042 —> RCH,CH,0MgX
Qs

reagent
R

H,0
—~= > RCH,CH,OH

11.

Co(CO
OxOProcess gy CH, + 0O + Hy —nt

—_—
HighT and p

Ho /Ni
CH.CH,CHO —— CHCH,CH,OH

12. Action of

. ) R —NH,+HNO,— ROH +N,T +H0
nitrous acid (1°,2° or 3°) (1° 2° or 3°)

Toxicity of Methanol

Methanol is highly toxic in nature. Ingestion of even small quantities of
it can cause severe diseases like blindness and large quantities cause
death. Methanol poisoning can also occur by inhalation of vapours or
by prolonged exposure to skin.
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Reduction of different functional groups with different reagents

Group Product LiAH, inether  NaBH, in EtoH NaBH. +AlCkin g b 'in THF H, +catalyst
diglyme

—CHO —CH,0OH + + + + +

>co “CHOH + + + +
—CO,H —CHOH + - + + +!
—CO,R —CH,0OH + -2 + +
—COocl —CH,OH + + + - +3
—CONH, —CHNH, + - n n I
(RCO),0 RCH,OH + - n T T
Lactone Diol + - + + +
Epoxide Alcohol + - + + +
—CN —CH,NH, +° - + + +

C=NOH —CH,NH, + i
RNO, RNH, + - - - +
ArNO, ArN=NAr + - - +6
Azoxy Azo + +6
Alkene >CH—CH< — - + +
Alkyne — CH=CH— _7 i n
RX RH + + - - +
ArX ArH - - +

1. Only Ru- C and Cu-Br-Cr oxide. 2. Often reduces if use excess of NaBH, in MeOH. 3. Give aldehyde at —78°C and with
Pd-BaSO, - S - quinoline. 4. Reverse addition gives aldehyde. 5. Also to amine. 6. LiAIH,-AICl; reduces RC= CH (and ArC=CH).

Physical and Chemical
Properties

Lower members are colourless toxic liquids, whereas the

higher members are waxy solids.

e The boiling point of alcohol is always higher than the
corresponding ether, hydrocarbon and haloalkane due
to the presence of hydrogen bonding.

1

¢ Boiling point e<<number of —CH, groupsec —
branching

REMEMBER

» The chemical properties of alcohols are attributed to the

polar —(|3—OH bond. Their reactivity is different in
different reactions, e.g.
(i) The reaction in which O—H bond cleaves, the
reactivity order of alcohols is 1°>2° > 3°.
(ii) The reaction in which C—0 bond cleaves, the
reactivity order of alcohols is 3°>2°> 1°,

e Alcohols show the following chemical reactions:

1.

2.

5.

With PX,, SOCl,, HX|—> Alkyl halides

Dehydroxylation

. HWith HNO3|— Alkyl nitrates (RONO,)

Nitration

. With carboxylic acids

Esterification }—» Esters

With acid derivatives

Alcohols

. (HWith Grignard’s reagent | Alkanes
:

. Carboxyl compounds

using various carboxylic acid

With active metals|—> Alkoxides (RONa) + H,

Ethers

Alkenes

reagents
. Liwith protic agent At room temperature Alkyl hydrogen
sulphate

Conc. HySO,4 or HzPO, 140°C

With alcohol

(excess)

170°C
Conc. H,SO,

e P [R] Chemistry SPECTRUM
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e Alcohols act as both electrophile (C— O bond breaks) and
nucleophile (O—H bond breaks) as shown below:

H
TN 1)
R—CH,—O—H + E'——> R—CH, "0 E—>R—CH, O—E + H*
A +
R—CH,—O—H ——» R—CH,OH,

+
NU+ R— HZCOH2—> R—CH,—Nu+H,0

+
R— OH + R"COOH—M— R'COOR + H,0
The mechanism of the above reaction can be given as

/-AH+ _ O—
CQO - >6—Q—H RO;H»
HO” of acid HO .
.. 7 H
C—Q—H—> Sciod —>  oOC—0r
Ho>l+ HO>| “3I<H —H0 H—§j> "
O—H 00
|
R
o R o
I . A
_C_Q_R <—+ H—O
-H + 10—R

REMEMBER

The same procedure can be applied to acid derivatives also but not
named as esterification.
[t may be noted that as the size of the group R increases, the rate of
esterification reaction decreases due to steric hindrance. Thus, the order
of reactivity of alcohols follows the sequence
CH40H> CH,CH,0H> (CH, ), CHOH> (CH,),COHand that of the acids
follows the sequence:

HCOOH> CH,COOH> (CH,), CHCOOH> (CH, ), CCOOH

Dehydration of Alcohol

HY O\ /
R—CH—CH, —> >C=C{ + H,0
% Heat / N Z

H OH
The ease of dehydration of alcohols is 3°>2° > 1° alcohol.

Mechanism (E,)

T I T I
Fast
>C—?—:QH+H@ = >c—(|:—

(Carbocation intermediate)

Oxidation of Alcohols
R— CH, —OH —<21_ RCHO
10

R CH OH Acidified KMnO,4
— [, —

RCOOH

R—CH=CH—CH,0H —2¢€ s R CH=CHCHO
(Double bond is not affected)

R—CH—R —&% R—|C|—R’
OH o)
(Ketone)

6 MARCH 2016| Chemistry SPECTRUM
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1° alcohol % Aldehyde +H, T (dehydrogenation)

2° alcohol % Ketone + H, T (dehydrogenation)

3° alcohol % Alkene + H, T (dehydrogenation)

Test for 1°, 2° and 3° Alcohols

The following tests are carried out to detect the presence of
1°, 2° and 3° alcohols:

Name of the test and

procedure 1° alcohol 2°alcohol 3°alcohol
Victor Meyer’s Test The  Bloodred Blue colour No colour
alcohol is treated with P/I,  colour
and then with AgNO,, and
HNO,. The final product
obtained is treated with
NaOH and the colour is
observed.
Lucas Test Alcohol is Do not Produce Produce
treated with Lucas reagent  produce turbidity turbidity
(equimolar mixture of turbidity at  after 5 min immediately
anhyd. ZnCl, and conc. room
HCI). temperature
Dehydrogenation Cu Produce Produce Dehydrated
or Ag are used for aldehyde  ketone to give
dehydrogenation. alkene

Dihydric Alcohols

These alcohols contain two—OH groups. Ethylene glycol is the
simplest dihydric alcohol. It is a colourless viscous and toxic
solid with boiling point 197°C and melting point 13°C.

Ethylene glycol is prepared through the following reactions:

S.
No. Method

Reaction Involved
CH,=CH, + KMnO, + KOH—— CH,OH

[ —

1. Oxidation of

ethylene 1% alkaline solution ~ CH,OH
(HCOOH is also used for the similar purpose)
2. Hydrolysis of CH,—Br CH,—OH
1, 2-dibromo + Na,COz3+H,0— | +2NaBr+CO,
ethane CH,—Br CH,—OH
3. Hydrolysis of CH,—OH CH,OH
ethylene + NaHCO;—> | + NaX +CO, + H,0
, CHy—X CH,OH
halohydrin Halohydrin
4. Hydl’OlySiS of (i')HZ\ HgO/H*, 200°C CH2—OH
ethylene oxide (O T —T—
7 Nucleophilic addition .
CH, (under pressure) CH;—OH
5. Ethylene CH,—NH, CH,OH
diamine +2HONO — | + 2N, +H,0
deamination  CHz—NH; CH,OH
6. Reductive |(|)|H (i) Os (leo LiAH, CH,OH
ozonolysis of o
othyne cH DHOZ0 G CH,OH
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: : Ethylene Oxide :
Chemical Propertles ‘ ‘ A fumigant in Foodstuffs and Textiles
Ethylene glycol gives the following chemical reactions:

Ethylene oxide is a highly strained molecule (as normal tetrahedral bond

‘ 50°C ,
1. _@T’ Monoalkoxide angles (109°28") of both C and O are compressed to approximately 60° in
160°C this molecule. It reacts with amino (—NH, ) and sulfhydryl (—SH) groups
——p; > Dialkoxide present in biological materials.
‘ 2 ‘ o At sufficiently high concentrations, it reacts with enough molecules in
2. [ With PXs, PX3 |—>-1,2-dihalo derivatives cells to cause the death of microorganisms. Because of this property, it is
PCI; or PBrs or PCly used as a fumigant in foodstuffs and textiles and also to sterilise surgical
or PBr, i
3 160°C  /CH,—al instruments.
3. — With HCI Halohydrin |
CHy— OH . ’
200°C . /CH—CI |
0, wc—dmande< e > CHEMISTRY n GICHIGN
CH,—CI
. || Wi carboryic acid MY, Giycol diacetate A New Ilorm ol:’ Frozen Water :
The 18th In a Row
5. |_{Wih carbony| compounds If aldehyde — Cyclic acetal Aresearch team has predicted a new molecular form of ice with
: v P If ketone — Cyclic ketal a record-low density. If this ice_can be synthesized, it wo_uId
o o become the 18th known crystalline form of water and the first
2 o Oxalic acid discovered in the US since before World War II. The proposed
Ethylene 6. O ) ice would be'about 25 percent less dfense than a regord-low
glycol & form synthesized by a European team in 2014. Scientists used

@) . . . .
+ - Glyoxal a computational algorithm and molecular simulation to

7. H3PO, ) determine the ranges of extreme pressure and temperature
under which water would freeze into the predicted
configuration. That configuration takes the form of a clathrate,
essentially a series of water molecules that form an
interlocking cage-like structure.

Best Practice ZSHOT':‘;

1. What is the correct order of reactivity of alcohols in the 4. Identify the product/s in the following reaction.

Acetaldehyde Ethylene Dioxane
oxide

following reaction? 3CH,CH = CH, 25, x 229, product + H,BO,
R—OH +HCl —* R—Cl + H,0 (a) CH,CH,CH,OH (b) CH,CH(OH)CHj
(a)1°>2°>3°(b)1°<2°>3°(c) 3°>2°>1°(d) 3°>1°>2° (c) CHCH,CHO (d) CHCH,OH + CH,OH
2. Which among the following compounds will give a Hint 3CH,CH= CH, E) (CH4CH, —CH,—)4B
secondary alcohol on reacting with Grignard reagent H,0  JOH-
followed by acid hydrolysis? ——— 3CHCH,CH,0H + HBO,
I. HCHO II. C,H;CHO 5. An oxygen containing organic compound upon

I11. CH,COCH, IV. HCOOC, H, oxidation forms a carboxylic acid as the only organic

product with its molecular mass higher by 14 units. The

Select the correct answer. . .
organic compound is

(@) Only Il (b) Only i (a) an aldehyde (b) a primary alcohol
(c) Bothland IV (d) Both Iland IV (c) a secondary alcohol (d) a ketone
3. The mechanism of the reaction (acid catalysed Hint F;Ci%OHH RCOOH
hydration of alkene) involves the following three steps: 1° alconol Acid
I. Nucleophilic attack of water on carbocation. 6. An organic compound X on treatment with pyridinium
I1. Protonation of an alkene to form carbocation by chloro chromate in dichloromethane gives compound
the electrophilic attack ofH3O+. Y. Compound Y reacts with I, and alkali to form

triiodomethane. The compound X is

III. Deprotonation to form an alcohol.
(a) C,HsOH (b)CHLHO  (c) CHLLOCH; (d) CH,COOH

Identify the sequence for the mechanism of reaction in PCCin
the acid catalysed hydration of alkenes. HintCzlz|X5)OH + [0] WCHngO
43)

@ lland ll (b) 1l landll (c) Il 1and Il (d) lll, lland | CH,CHO 4 4NaOH + 81, —» CHiy+ HCOONa + 8H0 + aNal

()

MARCH 2016 | Chemistry SPECTRUM V4
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7. When compound X is oxidised by acidified potassium
dichromate, compound Y is formed. Compound Y on
reduction with LiAlH, gives X. X and Y respectively are
(a) C H;OH, CH,COO0H
(b) CH,COCH,, CH,COOH
(c) C HsOH, CH;COCHj4
(d) CH,CHO, CH,COCH,

Hint 3C H.OH + 2K,Cr,0, + 8H,80, —— 3CH,COOH
x) )
+201,(S0,)s + 2K ,S0, + 11H,0

L\AIH4
CH3COOH — CH3CH20H
er
8. () BHy, THF O/\/
(11 H,0,, OH
A and B are

9. Arrange the following in decreasing order of their
reaction with Lucas reagent.

OH
i) )\/\ (1) >|—OH ) - S O

@l >1>ll
©) 1> 11>l

®) 1> 1> 1
@ 1> 1l > |

10. Which of the following decreasing orders is correct for
Williamson's synthesis of the compounds?
0>~ A am gy
Br

@l >IN=>Il>I
)V =>1l>1>I

b)) I >1>1>1V
@il >1=>1=>IN

11. Consider the following compounds.

I. Methanol II. Ethanol
III. Propan-1-ol IV. Butan-1-ol
V. Butan-2-ol VI. Pentan-1-ol

Arrange the given compounds in decreasing order of
their boiling points and solubilities in H,O.

8 MARCH 2016| Chemistry SPECTRUM
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Choose the correct option given below.

Boiling point order
@ VI>IV>V>Il>I>I
b) VI>IV>V>I>Il>I
c) VI>IV>V>Il>I>I
@ 1>1>1>IV>V=>V

Solubility order
I >1>1l>V>IV>VI
I >1>1l>V>IV>VI
I>l>1l>V>VI>IV
VI>IV>V>Ill>Il>|

Hint All of them are alcohols. So, all have H-bonding. As the
molecular mass and surface area increase, the boiling point
increases and solubility decreases.

MgBr
(i) CH;CHO HB
12. D/ > A——> B

(i) H;O*

The compounds A and B, respectively are

Me Me
Me Ve
Me
Me Me
(c)D/kOH D@Me (d)Dﬁ |:|<;

Me
MgBr OH
Hint D/ + CHg— CH=0-2" .
—_—
A) Me
E
lRing expansion
Me Me 2 Me
Bl' - >
B)

13. Which of the following statements is correct?

I. Glycerol on reaction with oxalic acid at 110°C and
followed by heating and hydrolysis gives formic
acid and glycerol.

I1. Glycerol on reaction with oxalic acid at 230°C and
followed by heating gives allyl alcohol.
I11. Glycerol on oxidation with dil. HNO; gives a
mixture of glyceric and tartronic acid.
IV. Glycerol on oxidation with conc. HNO; gives
glyceric acid.
Choose the correct option.
(a) Both land Il
(c) Both Il and IV

(b) Both I and IlI
(d) All of these

Me

/\/O
14. Me Me HI A+B
Me
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The products A and B respectively are

OH |
@ Me~” """ and N Me
Me
e
| HO
(b) M~ >"" and N Me
Me
e
| |
© M """ and N Me
Me
e
OH and HO
@ Me " N Me
Me
15. In the following reactions,
CH,
A.CH, — CH—CH—CH, 1/Het, 4 |
Major Minor
| progiuct product

OH

PHENOLS

These are colourless liquids or solids and are highly toxic in

B. A

HBr, Dark

In the absence Major
of peroxide

C + D

product

Minor
product

The major products A and C respectively are

CHg,

CH,

|
(a) CH, — C—CH,CH, and CHy— C— CH,CH,

CHy

Br
CHj,

|
(b) CH, — C—CH,CH, and ? H,—CH—CH,CH,

CH,4

Br
CH,

| |
(¢) CHy —C =CH — CH, and CH, 7?7 CH.CH,

CH,4

Br
CH,

|
(d) CHy —C =CH CH, and CHy — CH—CH — CH,

Br

nature.
. . . . NS Method Reaction Involved
e Their boiling points are higher than alcohols due to the 0.
strong intermolecular hydrogen bonding and hence are 6. From salt of _ 4
L. . L : HO COONa
more miscible with water. salicylic acid

e They have high dipole moment and are more acidic than
the corresponding alcohol due to the conjugation between

lone pair of oxygen and benzene.

©

NaOH
NaOH/CaO_ @OH + Na,CO,

i HSO 5F
e Phenols are prepared through the following reactions: £ Egr?;z)r%latlon of CeHe + HLO, % PhOH
NS(S. Method Reaction Involved 8. Egni)gﬁztgnndd 2C4Hg + O, ;2:2; 2PhOH
1. Dow process (by ag. NaOH L HOMT toluene 20 (ain)
)
hydrolysis) PhX o PhONa™ —— PhOH CgHsCH 4 —)Mangamus prep— CH-OH
150 atm salts as catalyst
0, catalyst + CO, + HO
2. Cumene Process prop(CHy), ———» PhOH + CHCOCH; g viddis of
’ : Middle [Washed |Basic imp-|Excessive
frac}'f” Ofloil fraction| 1,50, ures ke " cooling
coal tar pyridine
3. From diazonium _ H oM™ aq. NaOH
salts PAN* =NX~ ———— PhOH + N, T + HX Q0uH0
4. Fustioln olftalrali PhSO3Na* + NaOH Fuse Phenols 180°C
metal satt o 190-205°C | Fractional [Phenols + Na,CO
; ; HOMH* Cresols «——————— bLU3
sulphonic acid PhO"Na* ——— PhOH o11.03sec | distillation| (Crude)
5. From Grignard’s Xylols

[0] HO/M™*
reagent PhMgBr—— PhOMgBr——— PhOH

e P [R] Chemistry SPECTRUM
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Chemical Properties

Phenol gives the following chemical reactions:

1. Esterification | Esters

with acid or acid derivatives OH
2.  Ether formation | ArOR+NaX
3. | Gattermann synthesis | — CHO

HCN/HCI, AICI;, 40°C )
0-and p-salicylaldehyde

OH
4. —|Houben-Hoesch reaction |—> COR
RCN/HCI, AICl3, hydrolysis
o and p- hydroxyacetophenone
Phenol
5. —|Kolbe’s reaction OH
CO,, 140-200°C
6. —|Kolbe-Schmidit reaction COO~
CO,, 5-7 atm pressure, ) .
120-140°C 0 and p-salicylate ion
OH
7. —|Reimer-Tiemann reaction | —> CHO

Alkali + CHCl3
o and p-salicylaldehyde

8. —| Lederer-Manasse reaction \—» Bakelite
HCHO/acid or base

9. Electrophlllc
substltunon reactions OH +E

(ET=Electrophile)

JEE FINAL TOUCH

Application of Phenol as a Precursor

Several commercial compounds are synthesised from a precursor
containing phenol. For example, aspirin, a well known drug, contains
phegol in its drug formulation. o

Phenolic group Aspirin

As we can see that phenol is a precursor for making aspirin. The other
uses of phenol include the production of plywood, ear and nose drops
and disinfectants.

CHEMISTRY IN qcfiegn'

Molecular shielding: A new Prespective

A new study sheds light on unique property of 2-D materials --

ability to shield chemical interactions at the & b
molecular level. Discovery of shielding
effect allows scientists to control reactivity |
of molecules, tune activity of catalysts, and
construct new generation of carbon
materials as shown in figure.

Joint theoretical and experimental study suggested that
graphene sheets efficiently shield chemical interactions. One
of the promising applications of this phenomenon is
associated with improving quality of 2D materials by
"de-charging” of charged defect centers on the surface of

carbon materials.

Best Practice ESHOTSI

16. In the reaction for dinitration,

OH
@\ Conc. HNO,
— X

The major dinitrated product Xis
OH
O,N NO,
(b)
CH,

(@)
OzN CHjy

10 MARCH 2016 | [T e A =& GV

17.

the following compounds.

() 0 Q)

OCH

OH OH

NO,
OCH,

@V>N>I>I1>Ill
B I>N>I>1>V
Cc)N=Il>1I>1>V
@I>1>l=>N>V

Mark the correct order of decreasing acidic strength of
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18. The above reaction is called

H OH OH
. CH,OH
+ CH,=0 Acid or base @/ + @

CH,0OH
(a) Lederer-Manasse reaction (b) Claisen condensation
(c) Benzoin condensation (d) Etard reaction

19. In the following reaction, identify compounds A, B and
/\/ BH,, THF
A1C13 . A (i) BH;, , g_HE,
(ii) H,O,, OH- Heat

20. The reaction of CH; —CH =CH@— OH with

HBr gives

() CHS—CH—CHZ

(c) CHy—CH,—CH
() CHB—CHZ—CH

O
(b) CHs—CH—CHZ@\
O
O

21. Identify the correct decreasing order of reactivity of the
following compounds with HBr.

(II) HsC @A OH

(I11) MeO—@/\OH 1A%) @AOH
BU>1>N>I|
@I 1ll> N>

@l >1W>I>I
c)M=>1=>1=>I

22. The major product(s) of the following reaction is (are)

Brz(aq
(3 0 equivalent)
SO3zH SO3H
Br SO3H
(R
(@ PandS (b) Only Q (c)Rand S (d) S and P

23. Which of the following compounds is an aromatic
alcohol?

CH,OH

‘00 QO

(@A B,CandD (b) Aand D
(c)Band C (@A

Hint Phenol A and compound D, i.e. a derivative of phenol cannot
be considered as an aromatic alcohol.

RB o RB

r r

, B<——mm _
24 Protic solvent DMF solvent A

B- or

2-naphthoxide ion
The compounds given are
R

COMENCON

(x) v)

Consider the following statements and choose the
correct option given below.

I. The compound B is x.
II. The compound Bisy.
III. The compound A is x.

IV. The compound Aisy.
(@) landlll (b) l'and IV (c) land Il

OQN@O—CHZ@ BB+ cC
Excess
(i1) o— CH2 E+F

(d) lland IV

MARCH 2016 |[@rmrEEany] 11
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Consider the following statements
(I) The compounds (B) and (C) respectively are

I+I—CH2@

(IT) The compounds (E) and (F) respectively are

OH + I—CHZ@

(III) The compounds (B) and (C) respectively are

OH + I—CHZ@

(IV) The compounds (E) and (F) respectively are
2

I+I—CH@

Which of the above statements is/are correct about the
reactions (i) and (ii)?

O,N

%

NO,

2

(@landlV  (p)llland IV (c)landll (d) land lll
26. Consider the following reaction.
Me
Fumin KMnO i) Sn + HC1
9, (a) 201, (g WSn HHAL
HNO, H*, [0] (ii) OH
The product C is
COOH Me
O,N NO, O,N NO,
@ (b)
NO, NO,
COOH COOH
o) o} HN NH,
(c) (d)
¢} NH,
27. Consider the given reaction,
(M) COp H*

A-hicons CHaCOOH + B

IdentifyA and B in the above reaction.

(ii) HI

OCOCH3 ONa OCOCH3
COOH COOH COOH COOH
(@)
OCOCH,4 OCOCH;,

Q.. @m @ ©

COOH COOH

12 MARCH 2016 | Chemistry SPECTRUM
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+ CH,I, + 2NaOH

(@]
(a) (b) 6]
@8 o0
OCH,
1@ «v@[
OH

29. The acidic hydrolysis of ether (

fastest when
<O> OR Acid' :/ \>
X)

(a) one phenyl group is replaced by a methyl group

(b) one phenyl group is replaced by a para-methoxy phenyl
group

(c) two phenyl groups are replaced by two para-methoxy
phenyl groups

(d) no structural change is made to X

OH
n X
OH

The product is

shown below is

OH + ROH

30. Consider the following reaction

PhO®/Anhyd. PhOH
: — (P
NOZ

The product (P) is

NO,
(a) 02N4@§7 © @ N02
NO,

02

(b) ON 0—Ph

NO,
vor{Dyo-Dpm
vr{Dro-{De

Hint

CF OPh
N NO, O.N NO,
PhO~ ——>
NO, NO,
A) P)
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ETHERS

Ethers are organic compounds containing —O— group and
having general formula R—O—R".

Ethers are prepared through the following reactions:

S

N 6_ Method Reaction Involved

1. Wiliamson's synthesis RO"Na ™ + R’ X—— ROR’ + Na ™' X~

2. By reaction of 2RX + Ag.0O——> ROR + 2AgX
alkyl halides with dry
silver oxide

3. By dehydration of
alcohols

RCH.OH conc.H,S0 4
(Exce2$s)
(Order of dehydration of alcohols

3°<2°<1°)

RCH, —O — CH,R

A0
RCH,OH ———5 ACH, — O — CHR

(Excess)

ROH + CH,N, 25 ROCH, + N, T

4. By the action of
diazomethane on
alcohols

CH,

CH;—C==CH, + HOCHj4
q dd“\g CH3
Conc. Hy,SO,

5. From alkenes o CH3—C—0CH,4
odlerg (//)A/kOXy
@me,ggaf@n CHj
"ation

(i) Hg(OOCCF,),
(ii) NaBH,/OH

Alkene + Alcohol Ether

Physical and Chemical Properties

Dimethyl ether and ethyl methyl ether are gases at room
temperature while other homologues are colourless liquids with
characteristic ether smell and with a dipole moment of 1.15 to
1.3 D. These have the boiling points lower than their isomeric
alcohols (due to lesser hydrogen RC§& & &

bonding  than  corresponding R>O""H_O\a*ﬂ" g R
alcohols). Ethers upto three T R
C-atoms are soluble in water due t0  (jntermolecular hydrogen bonding)
the formation of intermolecular

hydrogen bonds as

Ethers show the following chemical reactions:
(i) Reaction due to ethereal oxygen

0: +HCI —> O0—H
Y e
CHa . CH,
>o: +BF; —> >Q*— BF,
CHy CH,

(Lewis base)

2 (CHy),0 + RMgX —> Mg
X
(CHy)20
Due to complex formation, Grignard's reagent dissolves in
dry ether.

(ii) Reaction involving cleavage of C—O bond.
R—O—R +HX —%°C€ 5 R—OH + RX
Order of reactivity of different hydrogen halides is
HI >HBr >HCL

In case of alkyl aryl ethers, the products are always
phenol and an alkyl halide.

C4H, —O—CH, + HBr =S C,H,OH + CH,Br
R—O—R+ H,S0, —2 52ROH
(dil. or conc.) Pressure (R —1° alcohol)
R—O—R + H,S0, —2— Alkene
(conc.) (R =2° or 3° alcohol)
R—O—R + PCl; — 2RCl + POCl4

R—O—R+R'COCI AICl3 or anhyd. ZnCl,

o
I

R—C—OR+ RCl
R—O—R + (CH,C00),0 —22 &, 9CH,COOR
anhyd.ZnCl,

(iii) Reactions involving alkyl group _
CH, —CH, —O—CH, CH, —>2 1

(long standing)

OOH

CH, —CH—OCH, CH,
Cl, Dark
—-2HCI

CH, CH, —O—CH, CH,

CH, —(|:H— O—CH—CH,

Cl Cl

C,H, —0—C,H, ~2™, c1.c,—0—C,CL, +10HCl

Ether as an Anaesthetic for Surgeries

Diethyl ether was easy to use and caused excellent muscle
relaxation. Blood pressure, pulse rate and respiration were
usually only slightly affected.
The gas’s chief drawbacks were its irritating effect on the
respiratory passages and its after effect of nausea.
Among the inhalation anaesthetics used today are several
halogenated ethers, the most important being enflurane and
isoflurane.

H FH I|-| ||-| II
F—(|J —0— |C —|C —F

F o F F Foooo fF

Enflurane (Ethrane) Isoflurane(Forane)

| ||
F—|C—0—|C—|C—CI

MARCH 2016 | [ mEEan] 13
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Best Practice EsHOTSj

31. In the given reaction, 34. Match the following reaction given in Column I with
OCHj, the final product given in Column II and choose the
correct option from the codes given below.
Bryin_ Column | Column I
ethanoic acid A
. C,HsOH p. OH
L CoH0— Do >
product formed is o
OCH, OCH, :o;
A—em
Br H*
@) (90% yield) (b) (90% yield) B. H,O/H® 0. HOH,C—CH,—N—CH,CH,0H
: ; —> B |
0 CHs
Br N 4
]
OCHj OCH; B— >
H
() (90% yield) (d) (10% yield) C. < V4 CHzNH, © I HOCH,CH, — O — CH,CH,0H
B 0 HY
r Br
O
32. One mole of an organic compound A with the formula c——— 7
C;Hy O reacts completely with two moles of HI to form H
X and Y. When Y is boiled with aqueous alkali, it forms S. /T \
T O H
Z. Z gives the iodoform test. The compound A is D. <O; + —>7 6] o]
(a) propan-2-ol (b) propan-1-ol
(c) ethoxyethane (d) methoxyethane Codes
Hint CH,0C Hs + 2HI—> CH,l + C H,0H A BCD ABC D
X Y @ p g r s ®) s agr p
C,HsOH + 6NaOH + 4l, — CH4l + HCOONa + 5H,0 + 5Nal c)p r g s @p r s q
Y
23, Anisole_ 23l CCt ClalfeCla’ HBr o 35. Identify the minor products formed in the given
Heat reaction and choose the correct option given below.
The product X in the above series of reaction is OCH,4 CH,4CI, CS, )
OCH,4 Br Anhyd. AICl;
B o CH,COCL @)
Anhyd. AICI,
(@) (b) .50
2 4
HNO, ©
C(CHa)3 C(CHa)3
Br OH A B C
- ol OCH, OCHs OCHs
() (@)
(@)
C(CHa)s C(CHa)s
) CHs COCHs NO,
Hint
OCH, OCH, OCH, OH OCH, OCH, OCH,
CH COCH NO
(CH3)sCCl Cly cl Cl . ° ° g
Anhyd. AICI, FeCl, — (o)
C(CHy)3 C(CHy)s C(CHa)s
)

14 MARCH 2016 | Chemistry SPECTRUM
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OCH, OCH, QCHs 37. Consider the following statements and choose the
incorrect one.
(c) (a) When diethyl ether is heated with an excess of PCly, it yields
ethyl chloride
al OCOGH; (b) Sometimes explosmnlocours while distilling ethers. Itis due
to the presence of oxides
OCH, OCH, OCH, (c) On boiling with concentrated hydrobromic acid, phenyl
cl COCHs SOzH ethyl ether yields phenol and ethyl bromide
(d) (d) An ether is more volatile than an alcohol having the same
molecular formula. This is due to intermolecular hydrogen
bonding in alcohols
36. What is the structure of product for the following
reaction? 38. By which of the following procedures, can ethyl
Hg (OCOCFy), n-propyl ether be obtaine:'i(?)
HEr Na
Q () CHsOH — | —ll—— Il ———
(i) Ether CH3CH oBr
Mg () CHO Na
(iii) NaBH, (b) C,H;OH |—>1l M
O. Ether (i) Hs0 ™ CH3CH 2Br
OO OO
(c) C,HsOH + H,S0, ——
O, 180°C  CH3CHoCHoBr
(c) (d) 0 (d) C,HzOH + Conc.H,S0, — |——
Answers
1. (c) 2. (d) 3. (b) 4. (a) 5. (b) 6. (a) 7. (a) 8. (a) 9. (a) 10. (a
11. (@) 12. (b) 13. (d) 14. (a) 15. (c) 16. (a) 17. (b) 18. (a) 19. (a) 20. (c
21. () 22. (b) 23. () 24. (a) 25. (c) 26. (d) 27. (a) 28. (a) 29. () 30. (b
31. (a) 32. (d) 33. (d) 34. (c) 35. (b) 36. (b) 37. (b) 38. (b)

MASTER STROKE

1. Match the following compounds given in Column I

with their names given in Column II and choose the
correct option from the codes given below.

Column | Column Il
A. CgHg —CH =CH —CH,OH |p. 2-isopropoxybutane
B. Me g. (1-cyclopentenyl)
<j>70—< methanol
Me
C.  CH,OH r. 3-cyclohexenyl
isopropylether
D. Me\ ¢ s. 3-phenyl
>/ Y\Me prop-2-en-1-ol
Me
Me
Codes
A B CD A BC D
(@ r s ap (b)) s r p q
s ragp (@s ar p

2. C,H, —CH=CHCHO — C4H,CH=CHCH,OH
In the above sequence, X can be
(@H,/Ni  (b)NaBH, (c)KCrO,/H" (d) (CH,),CHOH

HintNaBH, and LiAIH, attack only carbonyl group and reduce it
into alcoholic group.

3.

Match the items of Column I with items of Column II
and choose the correct option from the codes given
below.

Column | Column i
A.  Methanol p. Conversion of phenol to
salicylic acid
B. Kolbe's reaction g. Ethyl alcohol

C. Williamson’s r.  Conversion of phenol to
synthesis salicylaldehyde
D. Conversion of Wood spirit

2° alcohol to ketone

E. Reimer-Tiemann Heated copper at 573 K
reaction
F.  Fermentation Reaction of alkyl halide with
sodium alkoxide
Codes
A BCDEF ABC DEF
@ s putqgr ) s pt uaqgr
c) s put rq ds pt ur g

Consider the following statements and identify them as
True (T) and False (F). Choose the correct code given
below.

I. The bond angle in alcohol is slightly more than
the tetrahedral angle.

MARCH 2016 | [ mEann 15
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II. Carbon-oxygen bond length of phenol is slightly
less than that in methanol.

III. The C—O bond length (141 pm) of ether is almost
same as in alcohols.

IV. In ethers, the two bond pairs and two lone pairs of
electrons on oxygen are arranged in a planar

arrangement.
Codes

[ LI AV LV
@ T T F T ) T T TF
c) F T TF (@ F T FT

Hint In ethers, the two bond pairs and two lone pairs of electrons
on oxygen are arranged in a tetrahedral arrangement.

5. Match the items of Column I with items of Column II.

Column | Column i
A. Antifreeze used in car engine |p. Neutral ferric chloride
B. Solvent used in perfumes q. Glycerol
C. Starting material for picric acid|r. Methanol
D. Wood spirit s. Phenol
E. Reagent used for detection of |t. Ethylene glycol
phenolic group
F. By product of soap industry | u. Ethanol
used in cosmetics

Choose the correct option given below.

A B CDEF
@ t us r qgp
) t ur s pq
)t us r pg
d t ug p s r
6. Consider the following reaction
/\/BI“ Alc. KOH ( )NBS (C) Mg/Ether' (D)
(A) .
(i) Acetone
(ii) H;O0*
Conc. H,SO
(F)—2C 2274 ()
The compounds E and F respectively are
(@) W >/\/
(b) >/\/ w
() 7 NF
S
CENES YA 9.
7. Consider the following compounds.

I. 1, 2-dihydroxy benzene
II. 1, 3-dihydroxy benzene
I11.
IV. Hydroxy benzene

16 MARCH 2016 | Chemistry SPECTRUM
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The increasing order of boiling points of the above
mentioned alcohols is

@Il<ll<ll<Iv b))l <l <IV<II

) IV<I<Il <l @IvV<Ill<l<ll

Hint 1, 4-dihydroxy benzene shows the highest boiling point
among the given compounds because it forms strong
intermolecular hydrogen bond (it does not form intramolecular
H-bonding)

H H

Ol

Intermolecular H-bonding

Match the following reaction given in Column I with
the name given in Column II and choose the correct
option from the codes given below.

Column | Column Il

p.
) H05 NaOH.
THoT

Qx;
@

Catechol
HO

Elbs oxidation

g. Vilsmeier
reaction

Kzsgo8

+ NaOH

OH

r.  Kolbe-Schmidt
reaction

COOH

H*, 6atm

+ COr—
390-410 K

s. Dakin reaction

t.  Reimer-Tiem-
ann reaction

Codes

A BCD ABC D
@ s pr q (b) s pr t
/s rpaq (s paqgr

Consider the following compounds.

D

OH OH OH OH
@ (1)

The products of the pinacol-pinacolone rearrangement
of the above glycols in acids respectively are
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Codes
(@) A B CD A BC D
@ r s qp b) r s p q
o 0 ros s q r

@ p

) 11. Phenols and ethers are used in perfumes and as the
flavouring agents. Identify the vanillin from the given
o S below structures.
OH OH
(c) OCHg
(@) (b)
) )
@ O@ DQ CH=CHCHpg CHaCH=CH,
OH OH OH OH
OCHg CH(CHg)»
10. Match the following reactants and reagents given in (c) (d)
Column I with the products given in Column II and
choose the correct option from the codes given below. HsC

CHO
Column | Column Il
OH OH
12 CHCl; X 50% KOH
SOClI,/Py - KOH
A > p.
“H The final product(s) of this reaction is/are
Me  Me OH OH
CH,
(a)
| TsCl
B. Y flowed by Br® q.
i
OH OH
Me Me
H CHo0H COOK
WGl (b) +
C. 0 TsClI r
p OH
iy
CHsg COOK
Me Me (c) +
H
\Br
(0]
D 0 Socl, s OH |
o C COOK
(d)
Me  Me
Answers
1. () 2. (b) 3. (o) 4. (b) 5. (c) 6. (0) 7. (0) 8. (d) 9. (b) 10. (a)
11. (¢) 12. (b)
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Aldehydes, Ketones and Carboxylic Acids
ALIPHATIC AND AROMATIC ALDEHYDES

AND KETONES

Methods of Preparation

Aldehydes and ketones are prepared through the following reactions:

[Reducion ]

of acids and acid derivatives

| Reduction hydrolysis |i
of alkyl cyanides

, 3.

of esters

4,

Alkene + CO +H,

Method of
preparation for
aldehydes
only

1—'| Catalytic decomposition

of acids and calcium salts
of acids

2 Hydrolysis| of gem-dihalides
2 [Gleavage] of gyeol

I

Hydroboration-oxidation of alkynes

— Hydration| of alkynes
6. of alcohols

[$2]

Aldehydes
and ketones

L} Catalytic dehydrogenation

Hydrolysis 1.

of ethyl
acetoacetate (EAA)

Methods of
- - — 2.
From dicarboxylic acid |—

preparation
for ketones
only

From organometallic | 3.
compounds

of alcohols

8. of alkenes
g kene + CuC,

PdCl, + H,O
—|1O' From Grignard's reagent |and cyanides

11.
—| From Grignard’s reagentl and esters

Methods of preparation for
aldehydes and ketones both

10. HCN + RMgX —22> HCOR + NH, + H;0 + Mg(OH)X
11. RCOOR’ + R"MgX———> RCOR” + H,0 + Mg(OH)X + R'OH

Hydrolysis

Physical Properties

HCHO is a gas at room temperature, CH;CHO is a volatile
liquid and the rest are either liquid or solid at room
temperature.

Their boiling points are higher than the corresponding
hydrocarbons and ether but less than the corresponding
alcohols due to the absence of hydrogen bonding. Hence,
the order of boiling points for compounds of comparable
molecular masses are alkane < alkene < alkyne < ether <
aldehyde < ketone < alcohol.

Lower members of aldehydes and ketones are soluble in
water due to the formation of H-bonding and the solubility
decreases as the number of carbons increases in the alkyl
chain.

18 MARCH 2016 | [T QLI

Chemical Properties

e Aldehydes and ketones undergo nucleophilic addition
reaction that proceeds through the following mechanism:

Oj Nu— Nu
” Slow step | sp3
spZ/C\ 5 C\
(Planar) O
(Tetrahedral intermediate)
Nu
H*(Fast step) |
OH

(Final product)
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These show the following chemical properties:

—| Miscellaneous reactions I

| Nucleophilic addition reactions|

14.CH3CHO +

.| Aldol condensation

16.

— [ Beckmann rearrangement |

16.— [Reaction with primary amines|

1 With NaHSO;
2
3.

—> With HCN (Cyanohydrin is formed)
—> With RMg X (Alcohol is formed after hydrolysis)

17.

—>| Nucleophilic addition elimination reactions |

> | Reformatsky reaction

With ammonia derivatives

dil. alkali
—_—

HCH,CHO A F,0

CHa— CH=CH— CHO
ol

L
A0, g C NHR

-Ho0
Br

15. RC=N—OH

17.R,C=0 + CH,COOC,Hs

18.—| Wittig test (iy Zn/Benzene
8 4. Hydroxylamine (NH,OH)- Oxime is formed l(n) HoOM ™+
19.1— | Haloform reaction 5. Hydrazine (NH,-NH,)-Hydrazone is formed OH
20.|> [Darzen’s glycidic ester synthesis 6. Phenyl hydrazine (CHsNH-NHy) |
—Phenyl hydrazone is formed R—C—CH,COOC,Hs
21> 7. Semicarbazide (NH;CONH-NHy) |
_ —Semicarbazone is formed R
22 > 81— 2 4-DNP-2,4-DNP hydrazone is formed f-hydroxy ester
23,1 | Halogenation 9.—> Addition of water
24| With NH4 10.——> Addition of alcohols 18. PhP=CH, + CHR —> PhgP + CH,
11.}—— Addition of thioalcohols
- CHR
12.
> Addition of PXs 19. RCOCH + 3Br, + 4NaOH -2~
13..—— Ethinylation —
Y CHBI3 + R—COONa + 3H,0 + 3NaBr
SToperias 20.CH;—CHO + CICHg—lcl)—OCZHs NaNtp
Dl aldehydles | Aldehydes and ketones |
anly 1. [ Pinacol-pinacolone rearrangement CH3— CH_/CH_ G—OC2Hs + HCI
Cannizzaro reaction —1 P 9 | 0 \O
NaOH Nt GHs OHa " o-B-epoxy ester
2CeHsCHO —3—> CeHsCOO Na Dil. H,804 CHg— C—C(CHg)s
_

+ CgHsCHo,OH

CHz—C——C—CHs

Tischenko reaction 2. - OH OH
A(OED3 —| Benzylic acid rearrangementl
2CH3;CHO ——— CH3COOH 0 0 OHO
CHCROR, 01,000C,Hs + Hz0 R 0 TSR U PSR, 0 | cremica
I o Rotones
| Action of Schiff's reagent IL R only

4.

Polymerisation 4.

IFormation of sodium derivative|

Useful Polymers from
Formaldehyde

Formaldehyde has large applications in the
production of certain polymeric materials.

When formaldehyde reacts with phenol, a plastic
bakelite with three dimensional structure is
formed.

Similarly, three dimensional polymers are made
from formaldehyde and the compounds urea and
melamine. These polymers are used not only as
plastics but even more importantly as adhesives
and coatings.

Plywood consists of thin sheets of wood glued
together by one of these polymers.

Excess of Acetone in

the Bloodstream as a

Common Symptom of Diabetes

A person with diabetes is deficient in insu
cells.

proteins for energy, which produces a larg

lin, the hormane that allows sugars to enter

Due to lack of insulin in the body, a diabetic is forced to rely on fatty acids and

e quantity of ketone bodies (acetone,

acetoacetic acid and B-hydroxybutyric acid) in the bloodstream.

within the body.

This large quantity of ketone bodies can be prevented by monitoring insulin levels

When a diabetic body is in stressful situation, it produces hormones such as

adrenaline, which increases the rate at which fatty acids are converted to energy. This

causes ketone bodies to accumulate.
When so much acetone builds up in the bl

o0od, the body attempts to eliminate it all by

causing excessive urination. It can be treated through insulin therapy, replenishing the
body with the fluids and electrolytes and diminishing stress.
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Aromatic Aldehydes and Ketones

In aromatic aldehydes and ketones, the carbonyl (>C==0) group is directly attached to aromatic ring. These are prepared
through the following reactions:

COCl 5 L. By oxidation |of aromatic alcohols

of alkenes

|From Grignard's reagentli 2 Dehydrogenation| of aromatic alcohols

300°C/Cu or Ag

H2 + Lindlar's
cata\yst

and cyanides

o 7. 3—| From aromatic halogen derivativesl
|From Grignard’s reagentl—
KOH
14. + CHCl3 and esters _|4' Catalytic decompositionlof acids

) and calcium salts of acid
(Methods of preparation for v v
CHO / aromatic aldehydes only) Aromatic (Methods of preparation for aromatic

(Major)

(Minor)
I carbonyl aldehydes and ketones both)

AlCI CHO Rosenmund reaction |—13‘ compounds | (Methods of preparation for
15. @ +C0 + Hol 2> ©/ + HCI P y aromatic ketones only)
AICl3 - - — 14. 8. ——
16. CgHe + HN=CHCI oo~ CgHsCHO + NH3 | Reimer-Tiemann reaction |— Catalytic air oxidation

15.
17. RCN SoHct, RCHO + NH4CI + H,0O |Gattermann—Koch reactionli 9 Mn(CH3COO)2/heat/press|ure
—|‘ Friedel-Crafts acylation
18. CgHsCHoCI + (CHo)gN4 —> CgHsCHO | Gattermann-aldehyde synthesis|£ 5 COR
19. R—N(CH3)> + OHCN(CHg), —>HN(CHg), + (CH3)oN 17, "
—R—CHO, Stephen’s method @ + A—C—Cl AICl3

; — 18,
{R _ @} Sommelet’s reaction 10.

|Vi|smeier—formylation reactionll
11 -
- - - 20. Hoesch synthesis
Using diazonium salts

— 21.
| By oxidation of toluene |— £| Using organometallic compounds

OCOR OH OH |

‘ OH OH
AICI COR i
= + 3 + CH,CN + Hol 2292,
'H OH H OH

Fries rearrangement
COR Hoesch synthesis COCHj3

Physical Properties

e CyH;CHO is a colourless liquid (BP 179°C) with pleasant almond like odour. It is steam volatile.
* C¢H;COCH,; is a colourless liquid (BP 202°C).
e Both are sparingly soluble in water but easily soluble in ethanal and diethyl ether.
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Chemical Properties

Like aliphatic aldehydes and ketones, they also show nucleophilic addition reactions:

| Electrophilic substitution |«+——— 13.

|CIaisen—Schmidt reaction|<— 12.
CHg

CgHs—C=0 + CH3COCgHs
CHs
OH™

e CgHs—C=CHCOCgHs

Halogenation 1.
10
®

> Nucleophilic addition |

I Addition of HCN (Cyanohydrin is formed)
—> Addition of RMgX (Alcohol is formed on hydrolysis)

1,
2.
3.—> Addition of NaHSO4
4,
6.

Nucleophilic addition elimination|

—> With alcohols (Acetal is formed)

—> With thioalcohols (Mercaptal is formed)

—> With ammonia derivatives

With NH,OH (Aldoxime is formed)

With NH,-NH, (Hydrazone is formed)

With NH,"NH-CgHs (Phenyl hydrazone is formed)
With NHy"NHCONH, (Semicarbazone is formed)
With 2, 4-DNP (2, 4-DNP hydrazone is formed)
7.—— With PCl; (Benzal chloride is formed)

.

5

Chemical properties of
aromatic aldehydes
and ketones both

‘\Reformatsky reaction 8

Aromatic aldehydes
and ketones

Knoevenagel condensation with compound

|Mannich reaction with HCHO + NHg |— 15.

CeHsCOCH3 + HCHO + (CHg)oNH
—> CgH5COCH,CHoN(CHg)o + H.O

| Reaction with primary amines'—

Haloform reaction 1

CeHsCOCH + 1o 2 CeHsCOO™
+ CHlg
(yellow ppt.)

| Benzilic acid rearrangementli

3.
Willgerodt reaction

CoHsCOCH; —NHl25c

CeHsCH,CONH, + CgHsCH,COONH,
(Main product)

Chemical properties of aromatic ketones only

14. having  x—CH,—Y group and : B~
X - X
>e=0+ He 228, >c=c<y + H,0
[ ——
Tischenko reaction

Al(OCoHs)3
2CGH5CHO — C6H5COOCHZCBH5

2. - -
Cannizzaro reaction

2CeHsCHO MM, ¢ H.CH,OH + CgHsCOONa

3. - -
Action of ammonia | Hydrobenzamide is formed
4. ; -
Perkin condensation
CH3COO Na™
_—

CgHsCHO + (CH3CO),0 1800 CgHsCH=CHCOOH + CH3sCOOH

5.
—| Benzoin condensation| H

I
0=C—H 0=C—H HO—C——C=0

O - O wiitor ©

Self-condensation of aromatic aldehydes, KCN or NaCN

KCN
F20 + CoHsOH

Addiction to Opiates and Methadone

Herain, opium and morphine are some common opiates.
All of these drugs cause the body to release excessive amounts of the hormone dopamine. This hormone ends up in the N

brain, where it attaches to the dopamine receptor and creates a feeling of happiness. 0

Opiates are extremely addictive because a person quickly develops a physiological need to have something constantly

bounded to the opiate receptor. Otherwise, the addict will experience withdrawal symptoms, which include muscle aches,

sweating, vomiting, agitation, abdominal cramping and more. CeHs CeHs
Methadone

To help combat opiate addiction, the oral medication methadone can be prescribed by a medical professional.
Methadone works by binding to the dopamine receptor in the brain. This eliminates the user’s physical dependence on
opiates because the user does not need anything else to bind to the dopamine receptor.
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Which of the following statements is incorrect?
(@) Due to dipole-dipole interactions, molecules of carbonyl
compounds are held together quite strongly
(b) Branched carbonyl compounds are more soluble in water
than the straight chain carbonyl compounds
(c) Boiling points of straight chain carbonyl compounds are
higher than those of branched carbonyl compounds
(d) All aldehydes and ketones are used in the preparation of
perfumes and flavouring agents
Hint Lower aldehydes have sharp pungent odour. As the size
of molecule increases, the odour becomes less pungent and
more fragrant.

Match the conversions given in Column I with the
suitable reagents given in Column II and choose the
correct option from the codes given below:

Column | Column
A. Ethanenitrile to ethanol p. 03/H,0 -Zndust
B. Allyl alcohol to propanal q. DIBAL -H
C. But-2-ene to ethanal r. PCC
Codes

A B C A B C
@wp a r (b) r-a p
©a r p @ a p

Hint A-qg, B-r, C—p

An organic compound X gives a red precipitate on
heating with Fehling's solution. Which one of the
following reactions yields X as a major product?
(a) HoHo — (). CHaMal |
(i) H,0

(b) C HPBr+ AgOH —A—,
(c) 2C ,HgBr + Ag,0—2—

40% H,SO,
— =
1% HgSO,, 60°C

Hint X = CH,CHO

(@) CoHy + HO

Name the suitable reagent for following conversion.

X,
OH
(@) MnO,
(b) CrO4 in glacial acetic acid
(c) PCC/CHLI,
(d) 3° alcohol is not oxidised

Which of the following reagent cannot reduce
CH;COCl to CH;CHO?
(a) Pd/BaSO,, Xylene (b) NaAH,
(c) DIBAL-H (d) HgSO 4/ HS0,
Hint Hydration of terminal alkynes is catalysed by H,SO , and
Hg2" ion.

22 MARCH 2016 | [T e GV

6.

8.

9.

Which of the following reaction conditions is not
involved in the steps of conversion of CH;CH,CHj (I)
into (CH;),CH—C—CH (CHy;), (II)?

(@]
(@) Br, /A (b) Mg / ether + KCN
) HO" (@) H,S0, /Hgso,
Hint
| B2/4, oH, CH—CH,
Br
Mg/ether H,0+ I
> CH3 CHCH3 ———(CH3).CHCCH(CHa),
- MgBr
KCN
> CH3 CHCH,4
CN

Which of the following statements is incorrect?

(@) The addition of HCN to carbonyl compounds takes place
under basic or neutral conditions as HCN is a weak acid
and its ionisation increases in neutral/basic medium

(b) CHLLH,COCH; has larger equilibrium constant
than CH,CH,CH,CHO

(c) When acetaldehyde reacts with HCN, there is formation of a
chiral carbon but product is optically inactive mixture of two
resolvable components

(d) RCH,OH is oxidised to RCHO by Cu, some RCH,OH is left
unreacted

Hint Aldehydes being less sterically hindered than ketones,
are more reactive.

What is the final product of the following crossed aldol
condensation?

CH,CHO + CH,;CH, COCH, —2H2
(a) CHCH=CHCH,COCH,  (b) CH,CH,C—=CHCHj

CHg
@)

I
©) CHSCH=C|—CCH3

CH,4

() CHLCH=CHCH==CHCH,

Which of the following reactions is not a part of
Tischenko reaction?

(a) RCHO — RCOOCH

(b) RCOOH + RCH,OH — RCOOCH,R

(c) RCHO — RCH,OH

(d)2RCHO — RCH—R"—CHO

(R” = R minus H) (|)H
Hint Step ‘d’ is an aldol condensation reaction.
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10. CH,CHO + 3HCHO —O—(II{%

(CH,OH), CCHO —O—ﬁ@—> (CH,OH),C

+ (CH,OH),C—COONa

Reaction at stages I and II respectively are
(a) cannizzaro, aldol (b) aldol, aldol
(c) cannizzaro, cannizzaro  (d) aldol, cannizzaro

11. Benzophenone can be obtained by

I. benzoyl chloride + benzene + AICl,
II. benzoyl chloride + diphenyl cadmium
III. benzoyl chloride + phenyl magnesium chloride
IV. benzene + carbon monoxide + ZnCl,

Select an appropriate option.

@landll  (p)llandll  (c)landll () Vand|

12. Which of the following is arranged in correct order of
rate of nucleophilic substitution at its carbonyl group?

Me

(@) PhCOOCH; < Me COOCH;,4

(b) PACOOCH; > CH,COOCHS
(c) CHyCOCI > CF,COCI

1
() OZN@COCHS > @\COOCHg

Hint In (a)-steric hindrance

In (b)-benzene ring donates electrons by resonance
In (c)-electron withdrawing ‘F’ group

In (d)-electron withdrawing NO,' group

13. List the following amides in order of decreasing
reactivity towards hydroxide ion promoted hydrolysis
NO,

CHZCONH

I.CHacONH-—<<:::> .
. CHSCONHA<C:>>7NO2 V. CH3CONH@

@l >1=>Iv=>I B) > 1>1V>I
©1>N>Il>l @IN>1> 1>l
o i 1
. C—OH
Ccaliona
OH Of(lf*CHs OH
() ® © ©)

Which of the following statements is
regarding above compounds?

(a) Salicylic acid (A) has two nucleophilic sites

(b) A on reaction with acetic anhydride produces B and C
(c) B is the structure of aspirin
(d) B is less reactive than C

Hint A on reaction with acetic anhydride forms B rather than
C because B (an ester) formed is less reactive than C (an

anhydride).

15. Crossed Cannizzaro reaction can be given by following

combination.

(a) CH.CHO, HCHO (b) C¢HLCHO,CH,CHO
(c) CgHsCHO, HCHO (d) All of these

Hint Absence of a-H in both reactants.

MONOCARBOXYLIC ACIDS, DICARBOXYLIC
ACIDS AND AROMATIC CARBOXYLIC ACIDS

Monocarboxylic Acids

—_

6.

~

} of alcohols/aldehydes/ketones

% of CHXj; (for formic acid only)
3.
—<«—=0of RCN
Hydrolysis
<i of acid derivatives
5. of ethyl acetoacetate

of alkenes and alkynes

.—From |Grignard’s reagent|with CO,

L3
Preparation
Alkene + CO + HO 3
H3P0,4/300-400°C
RONa" + CO Carboxylation 9.
A/Under pressure
[Malonic ester synthesis |10,
Oxidati
Note C,H:OH A% CH4COOH
Ethylalcohol cetobacter bacteria Vinegar
| Vigorous oxidation of alkenes and alkynes |— 11.

| From long chain hydrocarbons |—12-

Lﬁcoo;
13,

Arndt-Eistert synthesis = conversion
of an acid into its next homologous carboxylic acid.

I (i) SOCly, (i) CHoNp
R—(C— (iiiy AgoO, Ho0

(Tautomerises)

R—CH, — COOH
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Physical Properties

¢ Carboxylic acids with unbranched chain of 12-24 carbons are called fatty acids.

e First three members are colourless, pungent smelling liquids.

¢ C,-C, are oily liquids. Higher ones are odourless solids. First four members are miscible with water. Boiling points of acids
are higher than corresponding alcohols due to intermolecular H-bonding. Carboxylic acids are stronger acids than phenol
but weaker than other mineral acids. The acidic character decreases with increase in molecular weight. Thus, formic acid is
the strongest acid among all carboxylic acids.

¢ The melting points of n-monocarboxylic acids : n = even = melting point higher, n = odd = melting point lower.

Chemical Properties

Hydrogen of |Reaction of alkyl groupl«d—' —>|Reaction of carbonyl group|
alkyl group is 15 a. Due t | ble H
replaced by XI5 [Halogenation 1e to replaceable
1 —— With alkali and carbonates,
- e. salt and water are produced
Oxidation | <+——
CO, -g HgOd ' - 2.L—» With metals, salt is produced
is produce . is eli
p By strong oxidising . and hydrogen is eliminated
b-H is oxidised to agents —> Due to —OH group
OH 1% By mild oxidising 3.+—> With R"OH, RCOOR’ (ester) is produced
. agents 4. L—» With PX5,PXs arjd SQCIQ,
. Monocarboxylic acid RCOX (acyl halide) is prod_ucefi
18. 5. With NHg, First salt RCOO NHjy is
: : produced which on heating gives RCONH,
 Hel-Volnard-Zelinsky reaction | 6.L—» Dehydration with P,Og /A or Note Order of reactivity follows
Carboxylic acid with a-hydrogen is treated with NaNH, - HPO,/BPO,,875-895 K the sequence
Cl, or Br, in the presence of phosphorus c produces acid anhydrides HCOOH > CH.COOH
R—CH,COOH + X, PXs R—CHX—COOH _, Those involving — COOH group as a whole = 3

7—> Anhydrous alkali salt + NaOH/CaO > (CH3),CHCOOH
8.— Kolbe's electrolysis > (CH3);CCOOH
RCONH, is produced + H,O  9.—— Strong heating of ammonium salts
RCN is produced + 2H,0 10— Dehydrating ammonium salts with P,Os
Carbonyl compounds are produced {4 |— Heating Ca salts
RCOOAg + Br, — RBr + AgBr + CO, 12!——[Borodine-Hunsdiecker reaction]

Alkanes, alcohols and carbonyl compounds -
are produced by different reagents 13, @l

RNH, is produced + CO, + N, |+ {Schmidt reaction]
+
RCOOH + NsH —H—2+ RNH, + Npt+ COpt

Electrolysis R—R+ 2C0O, I+I2NaOH +Hp,
Anode Cathode

Alkanes are produced {

8. 2RCOONa + H,0

Some Facts about Dicarboxylic Acids
Monocarboxylic Acids

= Formic acid (HCOOH) was first obtained by the distillation of
ants. The bites of some ants inject formic acid and the stings
of wasps and bees contain formic acid as well as other
poisonous materials.

= Acetic acid (CH;C00H) is made by fermenting cider and honey o
in the presence of oxygen. This fermentation produces Preparat|0n
vinegar, a solution containing 4%-10% acetic acid and
number of other compounds that add to its flavour.

= Propionic acid (CH,CH,COOH) was first found among

These acids contain two — COOH groups.

COOH
eg.|
COOH

Lab method | By oxidation of cane sugar

with HNOyg in the presence of V,05

degradation products of sugar. Oxalic acid +
o . . By heating HCOO~ Na to 400°C und
= Butyric acid (CH,(CH, ),COOH)is one of the most foul-smelling COOH Y heating : ato under pressure
substance imaginable. It is found in rancid (salted) butter and 3 By”:h}jé‘lyd“?g’sh'sdc’f fy"’.‘”oge” (CN—CN)
is one of the ingredients of body odour. By recognising COCH . w (acid hydrolysis)

By heating Na or K in the current of CO, at 633 K

extremely small amounts of this and other chemicals, blood ; S
(sodium salt of oxalic acid is produced)

hounds are able to track fugitives.
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Physical Properties REMEMBER
These are crystalline solids with higher melting points than ) ] o ) )
monocarboxylic acids. Lower members are soluble in water. * Itis stronger acid than acetic acid while weaker acid than
formic acid.
Chemlcal Propertles . !t is present in certain resins, i.e. a gum benzoin, balsams,
in the urine of horses as hippuric acid.
GOONa* With alkalis and carbonates
1. Sodium salt, i.e. is produced H H
coonar P With aleohols Chemical Properties
, C|OOR With NHg NAOH
. Ester, i.e. is produced . @ -
COOR Heating (a) at 100-150°C ;. Saltformation, ™=~ CeHsCOO™Na™ + H0
Cl)ONH2 o (b) at 200°C ' |::a 3, CgHsCOO- Na* +CO, + H,0
3. Oxamide, i.e. s produce With glycerol PCl, or PCls or SOCI
CONH, P 2, ACOCI
4. a. Anhydrous form is produced — o
b. HCOOH is produced + CO, | Oxalic acid Esterification CeHs COOR + H,0
COOH ROH/H"
3
5 CHo :
4 COOH + Na,COq
I 5 4 Decarboxylation
CH,OH — |Dehydration ’ NaOH/CaO, A CH,OH
is produced at 110°C and c H.S0.,/90°C
260°C respectively one. HS04/ 5 Reduction
6. Decomposition occurs 7. — LiAIH,4
CO, + CO + H,0 are produced — m : :
7. CO,+ H,are produced Acidified KMnO, or K,Cr,0; Benzoic acid (CeHsCOOH)|  Sonp,
cocl 8
8. Oxalyl chloride, i.e. | is produced —> |With PCls (in excess) NH. A
cocl 6 3
9. Glycolic acid and glyoxylic acid are formed 9. -
[+ [Feducion | ~
éH, C=0
: 10. N3H/H,SO,
10.Ethylene oxalate, i.e. is produced L5 _ 7.
(|3H2 (I3=O Wih glyeol -No, CO, (Schmidt reaction)
NS ) ‘
< 8. With organometallic Alkanes are produced
compounds
° ° ° Electrophilic ~ The benzene ring of benzoic acid undergoes
Aromatic Carboxylic Acid 9.1 Sbstiution . sual electiophlc substiution, —COOH
group is m-directing and deactivating.
(BeﬂZOIC ACld) 10, |——> Side-chain substituti;); (HRVZdrgethod)
| , Re
. R—CHy—COOH —————» RCHX—COOH
Preparatlon (i) H:0 a-halocarboxylic acid
11. > Hunsdiecker reaction
1.— By the oxidation of side chain of aromatic hydrocarbons. 12 » . ) )
(In presence of acidified K,Cr,0;, HNOs, acidified . = Decomposition of acid and calcium salts of acids
KMnOy,, Cl, or CO-Mn acetate at 200°C)
(Strong oxidising agent)
Alcohol _eCr20r/A0TKMnOyA | Skin Blemishes and Salicylic Acid
2 Aldehyde Mild oxidising agent > Acid Salicylic agid is used to help clear pimplgs and s.kin' o
Tollen's reagent blemishes in people who have acne. Topical salicylic acid is
3.——By hydrolysis of acid derivatives, nitriles, also used to treat skin conditions that involve scaling or
trihalogen derivatives of arenes (CgHs—CCly). overgrowth of skin cells such as psoriasis (a skin disease in
Benzoic acid ‘ . which red, scaly patches form on some areas of the body),
(CHsCOOH) [« 4 By carbocation of organometallic compound ichthyoses (in born conditions that cause skin dryness and
) scaling), dandruff, corns, calluses and warts on the face,
5.——By haloform reaction . . . .
warts with hair growing for them, warts in the nose or
6.1 — Addition of CO, to benzene AICIs COOH mouth, moles or birthmarks.
7.]——By means of Friedel-Crafts reaction + COy — U, - .
8 . , Salicylic acid is in a class of medications called keratolytic
. By phthalic anhydride and ts. Tonical salicvli id treat by reduci
steam in the presence of Zn, Cr or Ni at 200-300°C agen ,S' opical salicylic acid trea .Sacne y 1€ uplng
. . swelling and redness and unplugging blocked skin pores to
Phy5|cal Propertles allow pimples to shrink. It treats other skin conditions by
o Itis a colourless solid and has melting point 122°C. softening and loosening dry, scaly or thickened skin so that

e [tis soluble in hot water, diethyl ether, ethanol and benzene. it falls off or can be removed easily.

e [t is steam volatile.
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16.

17.

18.

19.

20.

26

Best Practice ESHOTSI

Which of the following compounds is not the structure
of Aor BorC in the reaction that follows:

KMnO,/KOH a Ca(OH),
A, H,0* A

@) C|3H2CH2 COOH

Zn/Hg
conc. HC1

(b) D:O

C

CH, CH, COOH

CHQ—CHz—!—O\
© | _
CHy—CH,—C—0

Ca

0]

Hint
O @ (0) ) @
A B C

Consider the order of decreasing acidity of following
acids

CF,COOH >CCl,COOH >1I >NO,CH,COOH
>NC—CH,COOH > FCH,COOH > CICH,COOH
>BrCH,COOH >II >CICH,CH,COOH >
C;H;COOH >C¢H,CH,COOH >III >CH,CH,COOH

Identify I, IT and III and choose the correct option.

)  CHCI,COOH H,CCOOH HCOOH
(b)  CHCI,COOH HCOOH H,CCOOH
©)  HiCCOOH HCOOH CHCI,COOH
@  CH4COOH CHCI,CO0H HCOOH

When aqueous CH;CH,COONais electrolysed, there is
formation of various organic products. Which is the
major product?

(a) CH,—CH, (b) CHCH,

(c) CHCH.COOCH,CH, () CH.CH.CH,CH,

CHScleCHZCECCOOH Reagen, Teeoem, QO
OH ©

CH;
Reagents I and II are

(a) Pt/H,, HLO™ (b) Li/NH4, H0™
(c) Hy/Lindlar’s catalyst, H,O" (d) H,O /Na, H,0"
Hint Lindlar catalyst changes alkynes to cis-alkene.
Match the acids given in Column I with their correct

IUPAC names given in Column II and choose the
correct option from the codes given below.

Column | Column Il
A, Oxalic acid p. Hexane-1,6-dioic acid
B. Succinic acid qg. Pentane-1, 5-dioic acid
C. Adipic acid r.  Butane-1, 4-dioic acid
D. Glutaric acid s. Ethane-1, 2-dioic acid
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21.

22,

23.

24.

25.

Codes
A B C D A B C D
@ p q r s (b) s r p q

/s a9 p r @ s p a r

Identify the correct methods to convert RBrto RCOOH.
RBr L 11 111

A.1=Mg/ether, I =CO,, 111 = H;0™"

B.I1=KCN, II = H,0"

C.1=CO,, II = Mg/ether, 11T = H,0"

D.1=HgSO, +H,SO,, IT = HCN, Il = H;O*
(@@AandB (b)BandC (c) CandD (d) Dand A

Consider the following reaction with reactants
carboxyl carbon as C-14. In which of the following
products, this isotopic C-14 has been traced.

o 9 I,/NaOH, D
—_—

/1”4\)\ Ht
PR
Cr,O,/H , A
120/ B+ C

A

(@) A (b) B () C (@ A+B
Hint
) 0
A= /”\)\ 8= )J\ . C= HO\H)\
14 14
HO CH; OH 3
CH, = CH—CH = CH, Y5, X What is X?
(ii) Mg/ ether
(iii) CO,
(iv) Hy0™
O O

I |
(a) CHyC CH = CH, (b) CH, = CH—C OH

(c) CH,CH = CHCH,COOH (d) CH,CH = CHCH,CHO

Which of the following statements is incorrect?

(a) Melting point of dicarboxylic acids are higher than those of
monocarboxylic acids

(b) The O—H bond does not lie in the same plane of carbonyl
group of carboxylic acid

(c) Molecular mass of acetic acid in benzene is 120 instead
of 60

(d) Melting and boiling points of aliphatic acids are usually
lower than those of aromatic acids of comparable
molecular masses

Identify the final product in the following sequence of
reaction

CH3COOH Red P, Br, A NaOH B
excess H3 ot
(a) BrCH,COOH (b) CBry— CH = CH—CHO
() C|OOH (d) BrCH,—CH==CH—COOH
COOH
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ACID DERIVATIVES

o

I
Acid Chlorides \R —C — Cl
Preparation

L| From carboxylic acids

1.1 By reaction with SOCI,
2. By reaction with PCls
3. By reaction with PClg

L|From acid derivatives
4l By reacting acid anhydrides

and ester with either of
Acid chlorides 4—‘

PCls, PCls or SOCl,
C. |By the distillation of acid salts
Distilling Na salts with PCl,
RCOCI + NagPOjz are produced
Distilling Na salts with POCly
RCOCI + NaCl + NaPOj are produced

Distilling Ca salts with SO,Cl,
RCOCI + CaSQO, are produced

Physical Properties

Chemical Properties

n

.\‘

.00

Hydrolysis
RCOOH + HCI
Ammonolysis RCONH, + HCI
(with NHy) 2

Alcoholysis
(with alcohol)

(With amines)

With NH,— NH I
.(I’Z——%)RfoNH—NHZ

0O
|

RCOOR'+HCI
1 s RCON—R’ + HCI

o

) H
—> RCON—R’ + HCl

|C|) } ﬁ

H,O/H*
| (With KCN) C 2 & COOH
AICI3 + HCI (Friedel-Crafts acylation)

Acid chlorides are colourless liquids with boiling |Acid chloride, RCOC\

points lower than corresponding acids with sharp

pungent smell.

Nucleophilic Reactions
(Acyl Chlorides are Preferred
over Acetic Acid)

= Acyl chlorides are very reactive as compared to acetic acid.
The chloride ion is an excellent leaving group as compared
to hydroxide ion under normal conditions.

= Acyl chlorides can be used to prepare carboxylic acid
derivatives, such as acid anhydrides, esters and amides, by
reacting acid chlorides with salt of carboxylic acid, an
alcohol or an amine respectively.

= In case of acyl chlorides, use of base (NaOH or pyridine) or
excess amine is required to remove the hydrogen chloride
as byproduct and to catalyse the reaction.

= |n case of acetic acid, reactions are reversible, often
leading to low yields.

= Both of these reactants (CH,C00Hand CH,COCI) involved
in preparing acid derivatives but in case of acyl chlorides,
reactions are fast and irreversible. This makes the two
steps route often preferable to single step reaction with
the carboxylic acids.

11.

12.

13.

14,

15.

Reduction

R'COO Na™

Hy/Lindlar's .
catalyst RCHO+ HCI (Rosenmund reduction)
LAH:_, reH,0H

RCO

>O + NaCl (Only method to

R’CO form mixed anhydride)
6}
R'MgX  First ketones of R—C—R’ type formed which further
—
OH
reacts with R"MgX to form tertiary alcohols of R—C—R’ type.
%
R'OR’
RCOOR’ + R'CI
anhyd. ZnCl,
—_ H
CH~=C RCOCH,—CH,(CI HCI RCOCH=CH,
ZnCl, or AICl3
Halogglnanon Halogenation takes place at o-position
2
With Na-Hg Esters of enediol are formed
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o
|

Acid Anhydrides §:§>o

||
)

Preparation

. From carboxylic acids by reacting them with RCOCI
(yield is less)

—— By reacting acid halides with salts of fatty acid

CH
| 3By reacting [Il with CH;COOH and then distilling
CH

the product with Hg?*

Y

o) 44— By dehydration of anhydrous acid with P,O5

5. Higher anhydrides are obtained from their

Acid anhydride A \O sodium salt and acetic anhydride
R—ﬁ/
@)
Physical Properties

* These are colourless liquids with sharp, pungent smell, insoluble in

water.

e Their boiling points are higher than corresponding acids.

Chemical Properties

’ Hydrolysis
——

w

2RCOOH
RCONH, + RCOOH

Ammonolysis

(with NH3)
Alcoholysis ,
(with alcohols) RCOOR’ + RCOOH
10

) ) ——>RCONHR" + RCOOH
(With amines)
_—

2.°
—>RCON—R" + RCOOH

’

Reduction
LiAIH,

COR
Lewis acid @

—

RCH,OH

+ RCOCOH

% First ketones of RCOR’ type are formed which further

OH

reacts with R’MgX to form tertiary alcohols R—C—R" type.

With HCI (d 4
| WInHCLAY) . peoct + RCOOH R

CHs
OOCCHS
cH

“N00CCH,
RCOClI is produced

in pyridine
With CH3CHO
(distillation) is produced

With PClg

5.
Acid

anhygride 6.
I

R—C~_ [ |

R*C/O 7.
I

8.

9.

10.

11

28 MARCH

Action of Clo . . .
Acetyl chloride and monochloroacetic acid

PO Chemistry SPECTRUM

JEE FINAL TOUCH

I
Esters \RC—OR
Preparation

1 From carboxylic acid
(Fischer-Speier method)

2.
— Reacting acid derivatives with alcohols (Alcoholysis)

3 Reacting carboxylic salts with RX

44'—Reacting carboxylic acid with diazomethane
(CH,No)—methyl esters are produced with liberation

Esters
RCOOR

of N, RCOOH + CH,N, — RCOOCH; + N4

5—'The interaction between an ether and CO at 125-180°C
under 500 atm pressure in the presence of BF3 + H,O

6. Tischenko reaction

By condensation of aldehyde in the presence
of aluminium ethoxide
7—'With ketone and alcohols, produce esters.

L8 Reacting alkene with an acid in the presence of BF3.

1. rReo[oH + H]oR H5s RCOOR’ + H,0

Acid Alcohol

2. RCOCI + R"OH——RCOOR’" + HCI
RCONH, + R"OH ——=RCOOR’ + NHy3

O
0+ R'OH —RCOOR’ + RCOOH
RcO~"

3. RCOO Na* + R’X—>RCOOR’ + NaX
RCOOAg* + RX——>RCOOR’ + AgX

4. RCOOH + CH,N, —>RCOOCH; + N,
125-180°C
5. ROR + CO W’RCOOR

OC.
6. CHy—C—H O3, oy c00C,Hs

(2 molecules)
OH
7. H,C=C=0 + HOR —> CH;,~C—OR
O

CHy—C—OR Tautomerises

8. RCOOH + CH,=CH, —235RCOOC,Hs

Physical Properties

e Esters are pleasant smelling liquids or solids.

e Boiling points are lower than corresponding
acids.

e Insoluble in water but good solvents of other
organic compounds.
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Chemical Properties

Hydrolysis/H ™
yarolysi/ RCOOH + R'OH (reversible)
veis/G
2 HydroyS|s/QH RCOO™ + R’OH(preferred)
Saponification
Ammonolysis ’
3. Wit NFly) RCONH, + R'OH
4 (With hydrazine) RCONH-NH, + R'OH

Common name
Ethyl formate
n-amyl acetate
Isoamyl acetate

IUPAC name
Ethyl methanoate
Pentyl ethanoate
3-methyl butyl

Flavour/ odour
Rum

Pears, bananas
Pears, bananas

. 1+ RCONHR”+ ROH
With amines ( )
- 5

(0)

20
—>RCON—R"+ R'OH

b
Acidolysis (R”COOH
. [209oss (FCOOH) | v 000R+ RCOOH

Alcoholysis (R”OH)

7. — RCOOR”+ R'OH
(Trans-esterification) (In the presence of C,HsO"Nat)
8. —"PCs _ pcoct + POCK + ACI

Esters, RCOOR’ O

R”MgBr . |

First ketones of R—C—R” are produced which further

9.

reacts with R”MgX to form the alcohols of

LiAIH,
Al RCH,OH + ROH

Na/CoHsOH
10.|_Reduction | —rRa/H, butanol” RCH20H + R'OH
(Bouveault-Blanc reduction)

Hy + CuO-CuCry0y4

- RCH,0OH + R’OH (Adkin's method)
High pressure, 250°C

(Hydrogenation)

11. f————| Claisen condensation |

ot
CH3—CO—0C;Hs + HCH,COOC,Hs 22O Na | o1t c0CH,C00C, Hs
+ CQHSOH

With sodamide

12, ——————— Amide and a condensation product of two molecules
(NaNH2in NH3) - of ester are produced.

13. Halogenation

o-halogenated esters are formed (HVZ method)
X2 +P)

Red P

CHyCO0CHs + By ——' 5 CH,—COOC,Hs

Br

Esters as Flavouring Agents

= Esters have sweet fruity smell with low molecular mass.

= Their properties make them suitable for the preparation of cosmetics and
perfumes.

= The lower is molecular mass, stronger are the odours they carry.

= Some esters are given in the following table with different flavour/odour.

ethanoate
n-octyl acetate Octylethanoate Oranges
Isobutyl propionate  2-methylpropyl Rum
propanoate
Methyl butyrate Methylbutanoate Apples
Ethyl butyrate Ethylbutanoate Pineapples
n-butyl butyrate Butylbutanoate Pineapples
Methyl trans Methyl (E)-3- phenyl  Strawberry

cinnamate prop-2-enoate

Acid Amides R—ﬁ—NHz

Preparation

By heating ammonium salt of an acid.

By ammonolysis of various other acid
derivatives and carboxylic acids.

By partial hydrolysis of alkyl cyanides
in the presence of concentrated H,SO, or cold
concentrated HCI or polyphosphoric acid.

Acid amides

A=G—NH, | 4 By heating acid with urea

0

Physical Properties

e These are white odourless, crystalline solids with
sharp melting points, higher than that of
corresponding acids.

e These are soluble in water because they can form

H-bonds.

Chemical Properties

Hydrolysis
1.—— It is slowly hydrolysed by water, rapidly by acid and
far more rapidly by alkali. In a basic medium, hydrolysis
liberated NH3, it is the test 0f*ﬁ*NH2 group.

n

NO: RCOOH + N, + H,0O
2 2
(NaNO,+HCl) A,

Reduction
3 M }RCH2NH2 + H,0

Dehydration
P,05/500pPOC TON + H20

>

Acid amides 5.
RCONH,

Hofmann bromamide
degradation reaction

RCONH, + Bry + 4NaOH — RNH, + 2NaBr + Na,COj3; + 2H,0

o

> Amphoteric nature (with HCI and HgO)

~

——Action of PCl5 (Alkyl cyanides are formed)
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26.

27.

28.

29.

30

Best Practice ESHOTSI

Penicillin G is one of the antibiotics and has the
following structure,

o)
PhCHZ—g—NH

N
o COOH

Which of the following functional groups is not
present?

(a) Keto group

(c) Thioether group
Hint Keto group

(b) Amide group
(d) Carboxyl group

Thioether
Ph CH,—C—NH
[—
Amide N
0 COOH
—_— [NE—
Amide Carboxy!

Which reactants are required to synthesise

CH—COOCH,CHj4

OH CHj;
using Reformatsky reaction?
]
l. CH3*ﬁ*CH3 II. (|)H2*C*OC2H5
0] Br
0O
]
. V. CHS—(|:H—C—OCQH5
Br
(@) land Il (b) llland IV
(c) land Il (d)land IV

Which of the following orders of boiling point is
correct?

(a) CHCOOH > HCOOCHS
(b) CH.CONH,, > CH3C|I —NH
OH
(c)c|H2_CHo > CH,COCI
Cl
(d) CHLCN > CH,NC

Which of the followings is the incorrect order of
reactivity of each pair towards hydrolysis?

(a) CH,COCI > CH4CONH,  (b) CH,LOOC ,H; > CH,COCI
(c) (CH,C0),0 > CH4CONH, (d) CHCOOCH; > CH;CONH,
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30.

31.

32.

33.

34.

Enolic form of acetoacetic ester reacts with urea to form
X
0. CHs
HN NH
(a) P (b) YY
HN NH
o) CHs \n/
]
H

N
(c) O% (d) None of these

NH\/\OH
Identify C in the following reaction:

O 0,/H,0 A Ca(;)H)z B C¢H;CO;H c
(a) Adipic acid (b) Cyclopentanone
(c) Cyclic ester (d) Pentanal
Hint
O o]
OH 0
O
Adipic acid Cyclopentanone Cyclic ester

Match the following derivatives of ammonia in

Column I with the imines formed in Column II when
the following addition reaction of aldehydes and
ketones taken place

~_.~OH

N H* N

/C—O + NH,G —— P NHG /C—N G
A) (B) ©
Column | (A4) Column Il (B)

A. NH,OH p. Semicarbazone

B. NH,—R q. Phenyl hydrazone

C. NH,NNHCgH; r. Schiff's base

D. NH,NHCONH, s. Oxime

Codes

A B C D A B C D
@p a 1 s ) s r g p

0 g s r p (d) s 9 p

Acetamide is treated separately with the following
reagents. Which one of these would give methyl
amine?

(a) PClg (b) NaOH + Br,

(c) Soda lime (d) Hot conc.H,SO,

Hint Hofmann bromamide reaction.

Benzoyl chloride is prepared from benzoic acid by
(a) Cl,, hv (b) SOLl,
(c) SOCl, () Cly, HLO
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35. The products of acid hydrolysis of Pand Q can be
distinguished by

OCOCH HsG
3
P =H,c= =

ZYTNCH, @ —

OCOCH;
(a) Lucas reagent (b) 2, 4-DNP
(c) Fehling’s solution (d) NaHSO4
Hint
H* ” Fehling’s

P 0 CHy—C—CH, == CHy—C—CHq solutign No reaction

Non-reducing
agent

H+
Q5> CHy—CH—CH—OH = CHzCH,CH,CHO
2 (Reducing
agent)
Fehling's
sol It'gn Cu,0l
uion - peq)

36. An enantiomerically pure acid is treated with racemic
mixture of an alcohol having one chiral carbon. The
ester formed will be

(a) optically active mixture
(c) meso compound

Hint
o
|| ]
H — R—C—OH

Since, nucleophiles attack at sp>-hydridised (planar) carbon

(b) pure enantiomer
(d) racemic mixture

CHO

COOH
O eCx
CHO COOH
Hint

C O =00

38. What is the structure(s) of the product(s) for the

following reaction?
CH,;CH,NH, —————
O

() CH,CH,NH—C —CH,
0

|
(b) CH,CH,CH,—C —NH,
0

I

(¢) CH3—NH—CH,—C —CH,
o)
I

(d) HN—CH,—CH,—C —CH,

39. The correct order of reactivity of acid derivatives
towards a nucleophile is
(a) RCOCI > (RCO),0 > RCOOR > RCONH,
(b) RCOOR > RCOCI > RCONH, > (RCO),O
(c) RCONH, > (RCO),0 > RCOOR > RCOCI
(d) (RCO),0 > RCOCI > RCOOR > RCONH,

(@)
atom, therefore it can attack from front or backside of carbon
atom. 40. (@] CH3OEC(Txcess) A Als
37. Which of the following reactants on reaction with 0O
conc. NaOH followed by acidification gives the 0
following lactone as the only product? Q
OCH
o o) 3 () OCHj,
@ § OH
OH
O
0] )
I
¢ COOH oH OH
~ c @ o
(a)@( 00ty (b)@i © oH .
COOH CHO OCH:
)
Answers
1. (d) 2. (¢) 3. (d) 4. (d) 5. (d) 6. (d) 7. (b) 8. (c) 9. (d) 10. (d)
11. (a) 12. (d) 13. (b) 14. (b) 15. (c) 16. (c) 17. (b) 18. (d) 19. (c) 20. (b)
21. (a) 22. (d) 23. () 24. (b) 25. () 26. (a) 27. (b) 28. (b) 29. (b) 30. (a)
31. (c) 32. (b) 33. (b) 34. (c) 35. (¢) 36. (d) 37. (c) 38. (a) 39. (a) 40. (a)
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32

MASTER STROKE

CgH;, has three isomers. Oxidative cleavage due to
ozonolysis gave the following products.

Isomer A— B, B’-dimethyl adipic acid

Isomer B —diketone giving iodoform test at both the
keto groups.

Isomer C—isobutyric acid
Identify A, Band C and mark the incorrect isomers.

CHy

@ (b) O:
CH,
©) j(\)\ (©) }//4<

Identify the final product in the following sequence of
reaction.

H,, Pd/BaSOy
CH,COOH

PCls 4

(a) CHLCHO
(c) CHLCH=CH—CH,

(b) CHCH=CHCHO
(d) HCHO

Select the incorrect pair.
(a) Methanoic acid— used in rubber, textile, dying, leather, etc.
(b) 2, 4-dichlorophenoxy acetic acid—herbicide
(c) Sodium benzoate—food preservative
(d) Vinegar— citric acid
Hint Vinegar—acetic acid
Which test gives negative test for CH; CHO when
distinguished with CH;COCH,?
(a) Tollen’s reagent
(b) Fehling’s solution
(c) With CHClI 4
(d) With alcohol
Hint With CHCl;, aldehydes do not react whereas acetone
forms chloretone [CH;),C(OH)CCl;].

Cannizzaro reaction is not given by

(a) (CH3);C—CHO (b) (CH3),CHCHO

(c) CgHCHO (d) (CHOH);C—CHO
Hint Compound ‘b’ has a.-H.

Which one of the following carbonyl compound is
obtained from the bananas?

CHO CHO
OH
(a) (b) @/
OCH,
OH

Salicylaldehyde
Vanilin
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7.

9.

CH=CH—CHO

(©
Cinnamaldehyde

_~CHs

(d) CHy—C—O—CH,CH,CH
N
I CHs

Isoamyl acetate

Which of the following is not the application of
aldehydes and ketones?
(a) Aldehydes and ketones are found in plants and animals as
they play a vital role in biochemical processes of life
(b) They are used in many food products and pharmaceuticals
to add flavours
(c) They are used as solvents and for preparing adhesives,
paints, resins, perfumes, plastics, fabrics, etc
(d) They are used for manufacture of soaps and detergents
Hint Higher fatty acids (carboxylic acids) are used for
manufacture of soaps and detergents.

Match the common names given in Column I with
IUPAC names given in Column II and choose the
correct option from the codes given below

Column | Column I

A Acetophenone p. Pentanal
B. Valeraldehyde q. Prop-2-enol
C. Acrolein r. 4-methylpent-3-en-2- one
D. Mesityl oxide s. 1-phenylethanone
Codes

A B C D
@7 r p s q
(b) s p q r
€ r s g p
@s p 1 g

Which of the following statements are incorrect?
(a) The C-atom of C=0O group is sp>-hybridised and
forms three o-bonds and one =-bond formed by the

overlap of pure 2p-orbitals of C-atom with 2 p-orbitals
of O-atom

(b) The O-atom has two lone pairs of electrons, thus C-atom of
C =0 group and three atoms attached to it are on the
same plane with bond angle of 120° and the =& electron
cloud is above and below the plane electron

(c) The C =0 bond is polarised due to high electronegativity
of O-atom relative to C-atom. Thus, C-atom acts as an
electrophile and O-atom as a nucleophile. On the contrary,
C==C, n-bond is electron source and acts as nucleophilic
site

(d) Boiling points of carbonyl compounds are lower than
hydrocarbons and ethers but higher than alcohols and
carboxylic acids
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10.

11.

12.

Match the following names of reagents given in
Column II to bring about the conversions given in
Column I and choose the correct option from the codes
given below.

Column | Column Il

A.  Hexan-1-ol to hexanol p. CsH5l<lHCrOSCI’(PCC)
Cyclohexanol to g. CrOg in presence of acetic
cyclohexanone anhydride

C. p-fluorotoluene to p-fluoro |r.  K,Cr,O in acidic medium
benzaldehyde

Codes
A B C A B C

@p a r (b) a rop

©p 1 g @ q P

Which of the following statements are wrong about

reaction with Grignard's reagent?

(a) All aldehydes forms 2° alcohols

(b) Weak acid is used in hydrolysis

(c) The reactions of organolithium and sodium acetylide
reagents with aldehydes and ketones are similar to the
Grignard'’s reaction

(d) ltis an excellent method of C—C bond formation and can
also be used for one carbon chain extension of an alcohol

Hint HCHO being an aldehyde forms 1° alcohol.

Identify compound C
sequence

in the following reaction

|CH2 —OH

CH, C CH,CH,C = CH ——2-9H |
” TsOH benzene

13.

14. B

Hint
A = CHs—C—CH,CH,C = CH
0" ™o

B = CHyCCH,CH,C = CCH,4
0" ™0

C = CHyCOCH,CH,C = CCH,

Carbonyl compounds form hydrates

_OH

SOH

K, K,, K5, K, are the equilibrium constants of hydrate
formation with CCl;CHO, HCHO, CH;CHO,
CH;COCH;. Increasing order of different values is

(a) Ky< Ky < Ky <Ky

(b) Ky < Ky < Ky < Ky

() Ky < Kg< Ky < K,

(A Ki<Ky<Kz< K,

co.
(Ox0 method)

>C=O n HZO Acid/base >C

CH,CH =CH,

O,, PACl2" CuCl,
H, O (Wacker method)

What is the relation between A and B?
(a) Position isomers

(b) Homologues

(c) Enantiomers

(d) Functional isomers

A NaNH, NH, Btk o C 15. Protonation of a carboxyl compound is said to increase
CH,l its electrophilic nature for nucleophilic attack. Arrange
(a) CH3C|J H—CH,CH,C=CH the following carboxyl compounds in increasing order
of potential energy.
OH p gy
H H H
(b) CH C CH,CH,C = CCH, >c—oH  >c™oH >c=oH
” H H Hj
0 (o) () (I11)
<<l
(c) CH,C CH.CH,CH @)
* LHLA, (b) 1 <1<l
O (el <1<l
(d) CH3<|3|—CHZCH3 @li<1<I
O
Answers
c 2. (b 3. (d) 4. (c) 5. (b) 6. (d) 7. (d) 8. (b) 9. (d) 10. ()
a) 12. (b) 13. (c) 14. (b) 15. (a)
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TEST Ttner ]

Comprehensive Simulator Test Series for JEE Main & Advanced

JEE MAIN

Scale UP

} Questions to Measure Your Problem Solving Skills

1. What would be the mass of NaOH added to 200 mL of a 5. Which series of reactions correctly represents the

0.16 M HOBr solution to produce a buffer solution of chemical reactions related to iron and its compounds?
-9 il
pH 8.32 (K, of HOBr=2x10"") (@ Fe Dil'Hz80 4 FesO, H2804,05 Fe,(S0, ), Heal o
(@) 3679 (b) 0.37 g 05, Heat Dil. HpS0 4 Heat
(c) 0.037 g (d) 3.07 g (©) Fe Clp, Heat oo Heat, air es0. Zn "
c) F ‘ FeCl - FeCl, —F
2. The work function of Na-metal is 2.28 eV. If the surface () Fe 0., Heat s 0. 600C el o 7oooec
of sodium metal is exposed to a light of wavelength (d) Fe— Fe0, — FeO — Fe
400nm. The kinetic energy of photoelectrons emitted 6. Ina sample of polymer, 20% molecules have molecular

and threshold wavelength of sodium metal

. mass 20,000, 50% molecules have molecular mass
respectively are

30,000 and rest molecules have molecular mass

(@ z;.ge\\;, 215 nm (Z) (7)'22\(3/\/6545 nm 60,000. What would be the PDI for polymer?
(c) 7.2eV, 640 nm (d) 7.2eV, 655 nm (a) 17.76 (b) 1.761 (c)1.176 () 0.017
3. Match the following columns. 7. Excess of Kl and dil. H,SO, were mixed in 50 mLH,0, .
Column | Column I Thel, liberated required 20mL 0f 0.1 N Na,S,05. What
(Compound) (Use) would be the strength of H,0,in g/L?
A. Phenacetin p. Synthetic detergent (8)6.89g (b) 0.68 g
B. Luminal g. Food preservative (c)68g (d) 0.068 g
C. Phosphates r. Antipyretic 8. Match the following ColumnI which represents
D. Ethoxylated nonylphenol |s. Tranquilizer biochemical reactions to the Column II representing
E. Sodium benzoate t.  Neutral detergents their corresponding tests.
Codes Column | Column i
A B C D E () HI(NO 3)2 Millon’s test
Protein ———2 R . P
g ros ot ? q A. Protein MO s o ed ppt
r s p q .
© s r t p q B Protein — Yellow colour 9. Xanthoproteic
@ p 9 r s t HNO 5 test
C. Protein + 10% ag. NaOH r. Biuret test
4. Choose the correct option from the following. 0 Warrln g IU
(a) Borazole is not isoelectronic and isosteric with benzene (m Reddish-violet colour
(b) m-electrons in benzene are completely delocalised while in 4
borazole, they are partially delocalised Codes
(c) Inborazole, B-atom is sp? while N-atom is sp®-hybridised A B C A B C
(d) Diborane reacts with excess ammonia and forms boron @ q r p (b) q p r
nitride © p q r @r a p
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11.

12.

13.

14.
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A colourless poisonous gas A burns with blue flame is
passed through aqueous NaOH at high pressure and
temperature conditions, to give a compound B. B on
heating gives C and C gives white ppt. D with CaCl, . Both
C and D decolourise acidified KMnO,. Product D is
(a) calcium oxalate (b) calcium carbonate

(c) sodium oxalate (d) calcium sulphate

Choose the statements given below as True (T) or False
(F) and select the correct option from the given codes.
A. Entropy decreases in crystallisation of sucrose
from solution.
B. AG° tells about how far a reaction will proceed.
C. If AH°<E®, thermodynamic efficiency of a cell
becomes more negative.
D. When average value of poisson's ratio is 1.66 then
the molecule is monoatomic.

Codes

A B C D A B C D
@ T T F T b) T F T T
c) T T F F (d) F F T T

>

i
.
|> oy NaNs 4 N p HO D

(a) D is a sterically relieved cyclic ring

(b) B is highly unstable and is the intermediate of this reaction
(c) B is highly stable and explosive to air

(d) D cannot undergo ring extension

Match the following columns and choose the correct
option from the codes given below.
Column | Column I
(Acid) (Nature)
A.  Marshall’s acid p. Dibasic
B.  Fuming sulphuric acid g. One P—O—P bond
C. Phosphinic acid r. One peroxy linkage
D.  Pyrophosphoric acid s.  Monobasic
Codes
A B C D A B C D
@ r s p q (b) r p s q
© p r s q @aq r s p

A100 dm® flask contains 10 mole each of N, and H, at
700 K. After equilibrium was reached, partial pressure
of H, was 1 atm. At this point, 5L of H,O(I) was injected
and gas mixture was cooled to 298 K. The value of
gaseous pressure would be
(@) 0.231 atm (b) 2.31 atm

(c) 1 atm (d) 5 atm

One of these compounds can undergoes aldol addition
but not aldol condensation, the compound is

"
¢ T
2 (6]
() ) /\)‘\H
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15.

16.

17.

18.

19.

20.

Among the polyhalides, stability varies as
(a) [ICIBr]” < [ICI,]” < [IBr,]”
(b) [ICIBr]” = [ICI,]” = [IBr,]”
(c) [ICIBr]” > [IBr,]” > [ICI,]”
(@) [ICIBr]” > [ICI,]” > [IBr,]”

cis-platin is used as an anticancer agent for the
treatment of solid tumors. It is prepared as

K, [PtCl, ]+ 2NH, —> [Pt (NH,), Cl, ]+ 2KCl

Given, 83.0g of K, [PtCl, | is reacted with 83.0 g of NH;.
Which is the correct option from the following?
(a)K,[Pt Cl,]is excess reagent

(b) The number of moles of NH4 consumed is 0.4

(c)NHj is the limiting reagent

(d) Number of moles of excess reactant is 2 moles

.
ngf B, R ” __opN, 4 10,

Choose the correct option regarding this reaction.
(a) Product A is more basic than B

(b) A has two alkyl groups whereas B has one

(c) A'is a tautomeric form of B

(d) A'is less reactive towards nucleophilic addition reaction

Aqueous solution of Ni?* contains [Ni(H,O)q " and its

magnetic moment is 2.83 BM. When ammonia is
added in it, the predicted change in the magnetic
moment of solution is

(a) it increases from 2.83 BM

(b) it decreases from 2.83 BM

(c) it will remains same

(d) it cannot be predicted theoretically

The rate of a reaction doubles when its temperature
changes from 300 K to 310 K. Activation energy of such
a reaction will be (R=8.314JK 'mol! and
log2 =0.3010)
(a) 53.6 kJ mol™
(c) 58.5kJ mol™

(b) 48.6kJ mol™
(d) 60.5kJ mol™

Match the following columns.

Column | Column I
(Reaction) (Reaction type)
A NaNH2 p. Ep-elimination
NH3
OTS g. Meerwein
5. NaOMe , Ponndorf Verley
o, A reduction
l///H
c. R r. Benzyne
R,>C=O * [(CHg)2 COLs A elimiri/ation
+
—Z >R CH-—R
D. >C— HSCHchst >CH2 s. Mozingo
H,/Raney Ni reduction
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21.

22,

23.

24.

Codes

A B C D A B C D
(@ r a9 p s ®p a r s
¢/ a r s p @r p g s

Consider the following complex compounds
MnOy, ReOy, TcO,

Choose the correct option from the following.

(@) MnO7, ReO} are coloured but TcO} is colourless

(b) MnO}, ReO; and TcOj, all are coloured

(c) MnOy is coloured but ReO; and TcO, are colourless
(d) Only TcO}, are coloured

Two buffer solutions C and D each made with benzoic
acid and sodium benzoate differ in their pH by two
units. C has salt: acid = a:b. D has salt : acid = b: a. If
a>bthen the correct conclusion is

(a) benzoic acid raises the value of pH in the solution C

(b) sodium benzoate raises the value of pH in solution D

(c) The ratio of ato b is 10

(d) None of the above

Identify the statements given below as True (T) and
False (F) and select the correct option from the codes
given below.
A. Rate of solvolysis of tert-butyl chloride is greater
than substituted allyl chloride.

B. @\l —ITT—Me is less basic than
O H
CH,—NH,

25.

26.

27.

28.

29.

What would be the osmotic pressure of a solution that
is obtained by mixing 100 cm® of 1.5% solution of urea
and 100 cm® of 3.42% solution by cane sugar at 20°C?
(a) 8.3 atm (b) 4.2 atm

(c) 7.1 atm (d) 5.0 atm

Which one is the correct IUPAC name of the following?

/_<;>/\/\/\H/H
[e)
(a) (4-ethylcyclohex-1-enyl) heptanal
(b) 6-(4-ethylcyclopent-1-enyl) hexanal

(c) 6-(4-ethylcyclohex-2-enyl) hexanal
(d) 4-(6-ethylcyclopent-1-enyl) heptanal

Choose the correct option from the followings.

(a) Anhydrous HCl is a good conductor of electricity

(b) Pure HI kept in a bottle acquires a brown colour after
sometime

(c) HOCI s less acidic than HOI

(d) IBr does not exist but CIBr exists

CsCl crystallises in body centred cubic lattice. If a its
edge length, then which of the following expressions is
correct?

@ e + 1y = 333&

(0) foge + - =5
J3

) fpgr + - = 72

@y + - =3

Choose the correct option for the given reaction.

C. f;?géite carbene is more reactive than triplet CH,CH,CH,COOH SOCly | 4 Cla/RedP BMC
' Br (a) Cis bicarboxylic acid
D. ©_/\ N_BS,©_/\/ (b) A'is highly reactive towards nucleophilic reaction
(c) Bis 3-chlorobutanoyl chloride

Codes (d) This reaction is called Perkin reaction having two active

A B C D hydrogens in C
@ F T F T
T F T F 30. Match the following columns.
g E $ $ ’E Column | Column I

. ) ) A. XeOF, p. Square planar, sp?

Choose the incorrect OPthIl from tl.le followings. . B. XeO,F, q. Octahedral, sp%d2
(a) Fprmatlon Qf chromium sesgwomde from ammonium c Baz[XeOG]“’ r. T-shaped spd

dichromate is known as chemical volcano D. XeF s. See-saw, sp’d
(b) Acidified potassium dichromate solution is used to test for ' 4 ’ '

drunken driver Codes
(c) Chlorides on heating with KCr,0,/conc-H,SO, give A B C D A B C D

yellow-blue fumes of chromyl chloride @ r s p q (b) r s q p
(d) Pyrolusite is an ore of manganese ) s q p r (d) g r p s

Answers

(b) 2. (b) 3. (b) 4. (b) 5. (d) 6. (c) 7. (b) 8. (c) 9. (a) 10. (b)
(b) 12. (b) 13. (b) 14. (d) 15. (a) 16. (b) 17. (d) 18. (c) 19. (a) 20. (d)
(c) 22. (c) 23. (¢) 24. (c) 25. (b) 26. (c) 27. (b) 28. (c) 29. (b 30. (b)
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1. Fill in the blanks. 3. For what concentration of Ag* will the emf of the cell
I. Acetamide gives methyl amine on treatment at 25° C be zero if concentration of Cu®* is 0.01 M2
with ... Given, Ef, ,. . =0.337 Vand E} , =0.799.
II. Hydrogenation of benzoyl chloride in the v o " g/ 9 0
presence of Pd and BaSO,, gives ... . (a) 4.31x 10 QM (b)2.32x 10 'Z'
III. When propionic acid is treated with aqueous (€)1.53x 107 "M (@) 0.764x 10°°M

sodium bicarbonate, CO, is liberated. The C of 4.

Aspartame is an artificial sweetner (a peptide) and
CO, comes from ... .

has the following structure.

V. E;;nzoyl chloride is prepared from benzoic acid CH, —C4H,
| Il Il \Y Hy;N—C=H—CONH—C=H—COOCH;

(a) PClg benzyl alcohol methyl group Cly, hv éHz —_ COOH

(b) NaOH + Br, benzaldehyde bicarbonate SOCI,
group Identify the incorrect statements.

(c) Sodalime  benzoic acid carboxylic ~ SO.Cl, Choose the correct option.
acid group I. Four functional groups are amine, acid, amide

(d) Hot phenol methylene  Cl,,H,0 and esters.

conc.H,SO, group II. The Zwitter ionic structure is
2. Match the extraction processes listed in Column I CH; —CeHs

: : : © @
with metals listed in Column II. H,N— CH—CONH, — CH—COO CH,

Column | Column Il
. CH, —COOH
A. Self reduction p. Pb ) ) )
B. Carbon reduction g Ag II1. Hyflrolys.ls of aspartame gives the following
. amino acids
C. Displacement by metal r. Cu OH
D. Decomposition of iodide |s. B
H,N—CH—CONH, + Ph—CH, —CH—COOCH,
Codes |
A B C D CH, —COOH
?Zj pr a f 2 IV. One of the amino acids formed is less
prp 9 hydrophobic than other.
©a s p pr
(@) lland Il ()1, lland 1l
(s pa r g
(c) I, llland IV (d) land IV
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5. Among the following : K = K;[Fe(CN)g];
L =[Co(NH,;)sCl;; M =Na4[Co(ox),];
N =[Ni(H,0)5]ICL,; O =K, [Pt(CN),];
P =[Zn(H,0);] (NO,),; the diamagnetic complexes
are
@K L MN (b)K M, O, P
(c)L,M O,P (d LM N,O

6. When 40 mL of 0.1 M weak base is titrated with
0.1 M HC], pH of solution at the end point is 5.5.
What will be the pH if 10 mL of 0.1 M NaOH is
added to the resulting solution?
(@7 (b) 8 )9

7. Fill up the blanks.
H;0"
L. MeMgBr + A0 AL

() 10

II. ..B... will produce a racemic mixture on
chlorination.
III. The total number of stereoisomers of

D-aldohexose in its pyranose form are ...C... .

( [ ] \

| OHC—CH,—| CH | —CH,OH |

L b

D-aldohexose
OH

(i) H5PO,
Iv. ..D..
(ii) Bry/H,0
Choose the correct option.
A B C D

:

(@) /YOH P e /
Me
(b) /\)\ /}\

(o))

©) o ™A NMe )\ 4

Br
@ 2 2 AN
OH Me g MeMe

8. Which of the following arrangements does not
represent the correct order of the property stated
against it?

(a) V2* < Cr** < Mn?* < Fe®": Paramagnetic behaviour
(b) Ni?* < Co®* < Fe®* < Mn?*: lonic size

(c) Co® < Fe% <Cr¥ <Sc® : Stability in aqueous solution
(d) Sc < Ti < Cr < Mn: Number of oxidation states

9. A crystal is made up of particles X, Y and Z. X forms
fcc packing. Y occupies all octahedral voids of X
and Z occupies all tetrahedral voids of X. If all the
particles along one body diagonal are removed,
then the formula of the crystal would be
(a) XYz, (b) X,YZ,

(c) XgYaZs (d) X5¥4Zg

710. Which of the following reactions is correct?

OH NO,
@ C( i, S0, C(

H,SO
(b) QOH + HNOy —22=4 QONOQ

c OH
© A cho+ i ——er N

Me Me
(d) Me+CI + CH;ONa ——— Me+O—CH3
Me Me

11. Geometrical shapes of the complexes formed by the
reaction of Ni** with each Cl°, CN~ and H,O,
respectively are
(a) octahedral, tetrahedral and square planar
(b) tetrahedral, square planar and octahedral
(c) square planar, tetrahedral and octahedral
(d) octahedral, square planar and tetrahedral

12. At 20°C, two balloons of equal volume are porosity
and filled to pressure of 2 atm, one with 14 kg N,
and the other with 1 kg of H,. The N,, balloon leaks
to pressure of 1/2 atm in 1h. How long will it take for
H, balloon to reach a pressure of 1/2 atm?

(a) 45 min (b) 30 min
(c) 10 min (d) 1 min
13. The final product E in the following reaction is
OH
H,/Ni Cu .~ NH,OH .y o
100 atm, A~ 100K
A

N—OH o
COOH NH, NH
@ CCOOH (b)@ (c)qNHZ (d)&)
O

14. Fill up the blanks. Choose the correct option.

I. Amagnesium salt of ...A... anion, when treated
with MgCl, gives white ppt. only on boiling.

II. ...B... is formed upon combustion of sodium
metal in excess air.
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15.

16.

17.

40

III. ...C... is not used for softening the temporary
hardness of water.

IV. When zeolite (hydrated sodium aluminium
silicate) is treated with hard water, the sodium
ions are exchanged with ...D....

A B C D
(a) HCO; Na,O, and Ca4PO,), Ca®* and Mg®
Na O ions
(b) S0~ Na,0, CalOHl 1+ and OH ions
(c) CO3~ Na,0 Na, O, Ca?® andH® ions
(d) NO3; Na,O and NaOCI  Mg? andH" ions
NaO,

Liquids A and B form an ideal mixture where mole
fraction of A is 0.25. At temperature T, a small
quantity of the vapour is in equilibrium with the
liquid is collected and condensed. This process is
repeated for second time with the first condensate.
The second condensate now contains 0.645 mole
fraction of A. Calculate the mole fraction of Bin the
third condensate.

(@) 0.191 (b) 0.382 (c) 0.286 (d) 0.143

Identify the compound E in the following reaction.

OH Zn/HCl ,, NaNO,/HCl
— Ph— A
p—NO,—Ph—OH 5°C

B

@ co~O)—w

Mark the statements as True or False and choose
the correct option.
I. B(OH); + NaOH<=— NaBO, +Na[B(OH),]
+H,O Addition of cis-1,2-diol will make the
reaction to proceed in forward direction.

II. (Me),SiCl, on hydrolysis will produce Me, SiO.

III. 2(CH,),N+ B,Hs— [BH, (Me,;N)|*[BH,] .

IV. AlF; is insoluble in anhydrous HF but when
little KF is added to the compound it becomes
soluble.

| ] i 1\

(@) True False False True

(b) False True  True False

(c) True True False False

(d) False False True True
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18.

19.

20.

21.

If equal volumes of solutions A and B are mixed
(Resistance of solutions A and B are R, =509Q,
R; =100Q) in the same conductivity cell, what will
be the resistance of the mixture, using the same
cell? Assume that there is no increase in the degree
of dissociation of ‘A’ and ‘B’ on mixing.

(a) 75.00Q (b) 50.00Q

(c) 150.0Q (d) 66.66 Q

Which of the following reactions would undergo
Diels-Alder reaction?

O.N = (Me R
+|| _—
X
0N
z
(I /( +f] —A—
=
(I © + —»A
0

w_I~/ T\ ——

(b) 11, land IV

(a) Only Il
(c) llland IV (d) All of these

Which of the following statements is incorrect?
Choose the correct option.

I. Passing H,S gas into a mixture of Mn?*, Ni?t,
Cu?* and Hg2+ ions in an acidified aqueous
solution, precipitates of CuS and HgS are
obtained.

II. CuSO, decolourises on addition of KCN due to
the formation of Cu(CN),.

MgSO, reaction with NH,OH and
Na,HPO, forms a white crystalline
precipitate, having formula MgCl, - MgSO,.

III1. on

IV. (NH,),Cr,O, on heating gives a gas which is
also given by heating NH,NO, .
(a) Only | (b) Only IV

(c) lland IlI (d) All are correct

A beaker containing 0.020 mole of C;,H,,0,; in

200g of H,O and a beaker containing 0.040 mole of
C,,H,,0,, in 200 g of H,O are placed in a chamber
and allowed to equilibrate. What is the approximate
concentration of C;,H,,0,; in the resulting
solution?

(a) 0.015

(b) 0.003

(c) 0.051

(d) 0.031
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The resonating structures of the following
compounds are arranged in order of decreasing
stabilities. Which option is incorrect?

® © o ® ® S
(@ CHy,=N=N>CH,—N=N > CH,— N=N
0) () (D)
o

> CH,—N=N
v

)
OH OH
@ @ -
(b) HC < cH”
N NH2 N NH2
V)

W0

OH
< CH, = ‘ ®
NH, _NH,
)

il

H
<cH,”

@
0
=
SN
(VIly
CHj,
PWUEN
§j/\CH3 > CH, 0 CH,

(1X) )
CHj

CHy
@

(c) HsC

CS/\CH3
(XI)

> CH;

:'Clj:_
() H—C—OH < H—C=8—H
0:

) (Xl

:6:9 |O®
5

<H—C—0—H < H-C
® S

XIv) Xv)

Fill in the blanks. Choose the correct option.

I. If uranium, ggsU emits an o-particle, the
product has mass number and atomic number
as...A....

II. The radiation from a mnaturally occurring
radioactive substance, as seen after deflection
by a magnet in one direction are ...B... .

III. The number of neutrons accompanying the
formation of i°Xe and 33Sr from the
absorption of a slow neutron by 23° U, followed
by nuclear fission is ...C... .

IV. $¥Na is a stable isotope 7;Na is expected to
decay by ...D....

A B C D
(@) 236 and 92 o:-rays 0 B*-emission
(b) 238 and 90 B-rays 1 o-emission
(c) 236 and 90 both o, -rays 3 k-electron capture
(d) 234 and 90 either a-rays 2 B~ -emission

or B-rays

24.

25.

26.

27.

A mixture of CuSO, and CuSO, -5H,0O has a mass
of 1.245g. After heating to drive off all the water, the
mass remains only 0.832 g. What is the mass
per cent of CuSO, -5H,0 in the mixture?
(a) 80%
(b) 85%
(c) 92%
(d) 75%
Mark the following statements as True/False.
Choose the correct option.
I. Basic strength
C,C—COO™ > Me—SO; > Ph—SOj
>EC—SO;
II. Boiling point
CH,COCl < CH;COOH < (CH;CO),0
<CH;CONH,
Acidic character
RCOOH > HOH > ROH > HC=CH
>NH; > RH
Reactivity of HBr with alcohols.
PhCH,OH > Ph,CHOH > Ph,C—OH
>p—O,N—Ph—CH,OH >
p—Cl—Ph—CH,OH

III.

JAVA

I I Il I\
(@) False True False True
(b) True False  True False
(c) False True True False
(d)  True True True False

Match the following Column I with Column II.

Column I
F?gallcjztri‘:)g ; Equivaclentt mass of
-atom
A, 2C+ H,— C,H, p. 4.5
B. 2C+ 2H,— C,H, |q. 4
C. 2C+ 3H,— C,Hg 1.
D. 3C+ 4H,— CgHg 's. 12
Codes
A B C D
@ p a r s
) r s p q
© s r a p
@ a p s r

Polarising action of Cd*>* on anion is stronger than
that of Ca®* because

(a) the charges of the ions are same

(b) their radii are same

(c) they have complete electronic energy shells configuration
(d) All of the above options are correct
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28. Fill in the blanks. Choose the correct option.
I. ...A...J per photon is the equivalent of energy
unit 1.00 cm™'
II. ...B... is the graph between Jv and Z in
Moseley's equation.
III. ...C... g orbitals are present in gram subshell.
IV. Magnetic moment of X°* * ion of 3d series is v/35
BM ...D... is the atomic number of X *.

| I i v
?
Vv
(@ 199 x10°2 9 26
0
Vi
f
v
(b) 1.20x107" Ao 10 25
7—
f
iV
(c) 289 x 102 i 8 27
0
Z—
vi Lo
v
(@ 671x 1077 " 24
=

29. Select the correct pairs. Choose the correct option.
I. Spontaneous adsorption of a gas on solid
surface — endothermic process.
II. Temperature is decreased — physisorption
speeds up.
III. Self-stabilising — Lyophilic sols.
IV. Above Critical micelle concentration —
Conductivity increases
(@) land IV (b) lland il (c) land Il (d) land IV
30. Two second order reactions A and B have identical
frequency factors. The activation energy of A
exceeds that of B by 10.46 kJ/mol. At 100°C, the
reaction A is 30 per cent completed after 60 min
when initial concentration is 0.1 mol /dm?®. How
long will it take reaction B to reach 70 per cent
completion at the same temperature of an initial
concentration of 0.05 mol/dm® 2

(a) 20.0 min (b) 25.0 min  (c) 30.0 min  (d) 22.4 min
Answers

1.(b) 2.(b) 3.(c) 4.(a) 5.(c)
6. (C) 7. (@) 8. (a) 9. (d) 10. (b)
11.(b) 12.(d) 13. (d) 14. (a) 15.(a)
16. (d) 17. (a) 18. (d) 19. (¢) 20. (c)
21. (b) 22. (d) 23. (d) 24. (c) 25. (d)
26. (c) 27. (c) 28. (a) 29. (b) 30. (d)
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Paper |

One or More than One Options Correct Type
1. Choose the correct alternative(s) regarding
I.[Ni(CN),]*~ and II. [Ni(CO),].
| Il

(a) Paramagnetic Diamagnetic
(b) Diamagnetic Diamagnetic
(c) Square planar Tetrahedral
(d) Tetrahedral Tetrahedral

2. Which of the following compounds will give slow
reaction with BuLi?

W) o) o/\ w @

3. The standard potential of the following cell is 0.23 V
at 15°Cand0.21 V at35°C
Pt|H,(g) | HCI (aq) | AgCl(s)| Ag(s)
Given, the standard reduction potential of the
Ag”t(aq)|Ag (s) is 0.80 V at 25°C.
Choose the correct alternative(s) from the following.
(a) The cell reaction can be written as

AgCl(s) +% H,— Ag + H" + CI-

(b) The change in entropy of the reaction is — 96.5 JK™'
(c) The solubility product of AgCl in water at 25°C is 1.6 x 107'°
(d) None of the above
4. Choose the correct reactions involving polyhalides.
(a) 3IF(g) + BN(s) — Nlg(s) + BF;(g)
(b) 2Nl5-NH3()) — Ny(g) + 3lo(/) + 2NH3(g)
(c) CIF; + SbFg — [CIFS ] [SbFg ]
(d) 2 15N-NHy(s) — No(@) + 812(9) + 2NHs(g)

5. In the course of the reaction,

O
(i) HN JH*
e

Cl
(ii) )\/CL Dioxane, reflux
=

(iii) HCI, H,0,100°C
Choose the
followings.

correct alternative(s) from the

OCI

(@) Pis through enolate ion is as an intermediate

(b) Conjugate addition takes place very rapidly
Cl
o/\[]/

(c) Direct addition takes place with P =

(d) Temperature provides the energy for conjugate addition

6. A 40 mL solution of a weak base, BOH is titrated with
0.1 N HCl solution. The pH of the solution is found to
be 10.04 and 9.14 after the addition of 5.0 mL and
20 mL of the acid respectively. The dissociation
constant of the base is
(a) 1.8 x 107°
(b)1.8x107°
(c)1.8x 1077
(@)7.2%x107°
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7. Consider the following complex compounds and
choose the correct answer.
L. Mn(CO)1*
II. Cr(CO)q
IIL. [V(CO) 1~
(a) All follow 16-electron rule
(b) The increasing order of M— C bond strength is Il > Il > |
(c) All follow 18-electron rule
(d) Il behaves as reducing agent

8. Consider the following reaction and choose the
correct option(s).

(i) H,SO,

\N/OH (i) NaOH P

(a) The driving force of this reaction is position of migrating and
leaving group
(b) The migrating group should be syn to the leaving group

(c) P would be 0

(d) P would be N

(0]
9. Choose the correct statements from the following.
(@) The solid hydrate, HCIO, - H,O conduct electricity
(b) Bond angle in Cl,O is less than that in CIO,
(c) Cl,0 is expected to decompose spontaneously
(d) The structure of I3 is square pyramidal

NMEZ

(i) BuLi

(i) Ph \"/H/H*, H,0

O
The major product A for the above reaction is/are

10.

A+B

OH
NMe, NMe,
Ph PR
(@) (b)
oH NMe, NMe,
(c) ™" (@
P OH
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Integer Type Questions

11. A mono atomic ideal gas undergoes a process in
which the ratio of p to V at any instant is constant
and equal to 1. What is the value of x in the molar
heat capacity calculated as x X R?

12. When benzene undergoes nitration, reduction,
diazotisation and acidification (H;PO,) respectively.
If x, I-effect exhibiting groups are present in the
final product of this reaction sequence. Find the
value of x + 3.

13. Compound X on reduction with LiAlH, gives a

hydride Y containing 21.72% hydrogen alongwith
other products. The compound Y reacts with
air explosively resulting in boron trioxide. How
many water molecules are evolved, when Y is
exposed to air?

14. 1t was found experimentally that a metal oxide has
formula M, ¢,O. Metal M, presents as M** and M**

in its oxide. Calculate the fraction of metal
approximately which exists as M°™.

CHO _COOEt 4y

15. + CH, 2

OH  COOEt (i) H0/H*

Calculate the number of m-bonds which is/are
conjugated with hetero atom in the product M.

M (Aromatic)

16. Total number of xenon compounds which contains
four sigma bond pairs among the followings are

XeF,, XeO,E,, XeO, Ba,[XeO4]"", XeOF,, XeO,.

17. The equilibrium concentration of carbonate ion is
calculated in the form of xx10°M, when equal
volumes of 1.0 M sodium carbonate and 1.0 M HCl
are mixed. Find out the value of x.

(K, =4.7x107'1]

K, =4.5x107’
18. 1In the series of reaction,
C,H, NeNHy |, GHsl o HgSO,
H,S0, ,HyO

How many hydrogen atom(s) is/are present in the
product C which can participate in keto-enol
tautomerism?

19. For the elementary reaction, M — N, the rate of
deformation of M increases by a factor of 8 upon
doubling the concentration of M.

Find out the order of the reaction with respect to M.

20.

How many biomolecules are produced by the

reaction of phenol with the following?
Paracetamol, aspirin, sodium

dulcin, ibuprofen.

laurylsulphate;
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Paper 2

Single Answer Correct Type

1. At constant temperature and constant pH of 4, the
inversion of sucrose proceeds with a constant
half-life of 300 min. At the same temperature but pH
of 3, the half-life is constant at 30 min. What would
be the order of reaction with respect to sucrose and
with respect to [H*], respectively.

@12 (b) 1,1
(c)2 1 (@)1,3

2. Choose the incorrect statement from the following:
(a) SClg, SBrg and Slg cannot be prepared
(b) Ozonolysis of alkene gives methanal
(c) SFg is unreactive but SFy is readily hydrolysed by water
(d) The melting and boiling points vary as

H,S >>H,0 >H,Se >H,Te

3. Which of the following reactions forms the most
acidic product?

@ i) Conc. HNO3

i) Conc.H,SO,
60°C

Dil.HNO, -

(i) Conc.HNO3

© (ii) Conc.H,SO4

(i) Sn/HCI
(i) NaNO,/HCI
(iiiy HzO*

(@

4. What would be the longest wavelength of photons in
‘nm’, which when made to incident upon a sample
of H, gas will bring about photochemical
decomposition followed by excitation to third Bohr's
orbit, if bond energy of H, is 436 kg/mol?

(@) 40.0 nm
(b) 43.3 nm
(c) 47.3 nm
(d) 50.0 nm

5. If Zn pieces are added into aqueous FeCl, solution,
deep yellow colour of FeCl; fades and changes to
light green, whereas, if H, gas is passed into FeCl,
solution, there is no change in colour because
(a) formation of nascent hydrogen in situ
(b) oxidation of Fe?" to Fe®" takes place
(c) Both (a) and (b)

(d) None of the above

6. Consider the following reaction sequence,

:  NH,

Product 'S' when reacts with sodamide, which
reaction intermediate forms?

(a) Carbocation (b) Carbanion

(c) Free radical (d) Benzyne

NaNO,/HCl KI cl,
0-5°C CHCl,

110°C
> S
Warm

7. No/2 atoms of X(g) are converted into X*(g) by
energy E;. N,/2 atoms of X(g) are converted into
X" (g) by energy E,. What would be the ionisation
potential and electron affinity of X(g) respectively?

@ (£ *Ez)yé (b)%,£
NO NO NO NO
() ZNL 2E-E) (E}\/_ E2) (d) Both (b) and (c)
0 0
8. CH,=CH, Br,/CCly A Sodamide (i) O3
A (ii) H,0/Zn
lHCN
.
G < A F < Strong _H,O/H b
Heating

Product G is
(a) butanoic acid
(c) methanoyl chloride

(b) acetaldehyde

(d) butanal

9. The complex of iron which is formed in the ring test
for nitrate when freshly prepared FeSO, solution is
added to an aqueous solution of NO; followed by
the addition of conc. H,SO, . This complex is formed
by the charge transfer in which
(a) Fe?" changes toFe®" and NO* changes to NO
(b) Fe®" changes to Fe®" and NO changes toNO™
(c) Fe?" changes toFe™ and NO changes toNO™
(d) No change transfer takes place

710. What would be the correct increasing order of rates
of oxidation of diol with HIO,?

I.CH,OH

CH,OH
I1.CH, —(|3H—?H—CH3

OH OH
OH OH

III. CH, —c| — CH—CH,
CH,
IV. (CH, )2? —? (CH,),

OH OH
(@ V<lll<ll<l
(c)I<li<li<IV

B IV<li<i<li
@ li<i<li<V
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Paragraph Type Questions
Paragraph |

Dilute solutions of alkali metals in liquid NH; are blue. It
is the ammoniated electron which is responsible for the
blue colour of the solution and the electrical conductivity
is due to the ammoniated cation,[M(NH,),]" as well as the

ammoniated electron, [e(NH3)y]’. Values of x and y

depend on the extent of solution. Dilute solutions are
paramagnetic due to the free electrons.

11. What happens if alkali metal is allowed to react with

concentrated ammonia solution?

(a) Paramagnetic character of solvated electrons remain
retained

(b) Reducing character is increased rapidly

(c) Reducing character is not taken into account i.e. not
affected

(d) Solvated electrons associate to form electron-pair and
paramagnetic nature decreases

12. Ammoniated solutions of alkali metals are reducing
agents due to the presence of free or solvated
electrons and can reduce
(8) K,INI(CN), ] toK,, [Ni(CN),]

(b) O, to O3
(c) Both (a) and (b)
(d) None of the above

Paragraph i

An organic compound A is formulated as C,;Hg is
chlorinated in the presence of sunlight to give a product B,
which upon hydrolysis gives a compound C. C gives
positive test with Tollen's reagent and with sodium
acetate and acetic anhydride gives an acid D of equivalent
mass 148.15.

13. B on reaction with base gives an unstable
compound. The unstability of that compound is due
to the presence of
(a) two unsaturated double bonds
(b) two aldehydic groups
(c) two hydroxyl groups
(d) two carboxylic groups

14. What is the compound formed, when the compound
C reacts with Tollen's reagent?

(a) Benzaldehyde (b) Benzoic acid
(c) Benzamide (d) Benzyne

Paragraph lli

A secondary alkyl halide (P) hydrolysis with alkali (Q) in
aqueous medium simultaneously via Sy1 and Sy2 path

ways with rate constants k; and k, respectively. From

kinetic data, it was found that a plot of -1 % versus [Q]

[P]
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is straight line with a slope equal to 2.7 x 10™*L mol™* and

intercept equal to 1.02 X 103, Minimum initial
concentration of[P] =0.2 M and [Q] = 0.5 M.
15. The value of overall rate constant of the
hydrolysis of P is,
(a) 3.29% 107
(b)1.32x 107°
(c)1.29% 107
(d) 6.74x 107°
16. The initial rate of consumption of isopropyl
bromide is
(a)2.31 x 107 M min™
(b)2.31x 107> Mmin™
(c)1.00 x 107 M min™"
(@) 5.72 x 10~ Mmin™
Matching Type Questions
17. Match the following.
Column | Column Il
A. PtH,(1atm) [H" (107°M) [|H" (107°M) |H, | p. Spontaneous

(1atm)|Pt

B. Pt, Fy(g)(1atm)| F~(1072M) || F~ (1073Mm)
[Fo(9) (2 atm)|Pt, Eqgy = 0.699 V

C. Hg,Hg,Cl,(s)|KCI (Saturated solution) |r.
[IH*(pH=10)|O,0H,|Pt|Ese | = 0.13
Esce = 0.24,Eq 0 =07V

D. Q +2H*(pH=2)+ 2~ —> HLQ(s)
Ese1 = 0.7V, |Egey| = 0.582V

g. Non-spontaneous

Endergonic

s. Exergonic

Codes

A B C D
@ps ar as ps
(b)as ps ar ps
¢ g ps r S
(@pr ar ps pr

18. Match the following.

Column |l
(Oxidation state of sulphur/
property of compound)

Column |
(Type of sulphur/sulphur
containing compound)

A. Engle’s sulphur p. +6
B. H,S,0;, g. Rings, chair confomation
C. HS,04 r. Crystalline form — yellow crystals
D. Rhombic sulphur S. +7
Codes
A B C D
@a p 1 s
b)a p s r
() p q r S
@r p a s
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19. Match the followings. 0
B. Sy g. Formation of
Column | Column Il Me OH )
(Statement/Reaction) M) i‘:CHO A F 6-membered ring.
A. M is stable and thermally p. PH;
decomposes at 1300°C. 0
B. M isostable and decomposes at | q. H,SO, C r. Final product will give
440°C. HCN W, Q positive Tollen’s test.
C. Naphthalene —¥— phthalic acid| 1. NHg KOH
D. Perchloric acid —“— CI,0, s.  H3PO,/-10°C. (Slightly)  NaNO, | He
Codes R
A B C D A B C D
@q r s p b)) r a p Pn ®
cr p g s d g p r s D. D—’—Me HT>P s. Ring expansion takes
20. Match the following. OH OH place.
Column | Column II Codes
A B C D
O
p. Final product is @ps rs pr gs
A NH,OH H® a,B-unsaturated b)g ps s qs
>P—x>Q ketone or ketone. (c)a,s p.g p.as p.a.s
(@pg a rs ps
Answers
Paper 1
1. (b,c) 2. (a,c,d) . (a,b,c) 4. (a,c,d) . (ab,d) 6. (b) 7. (a,c) 8. (a,c) . (a,b,c) 10. (¢
11. (2) 12. (3) 13. (3) 14. (4) 15. (4) 16. (3) 17. (5) 18. (5) 19. (3) 20. (2)
Paper 2
1. (b) 2. (d) 3. (c) 4. (b) 5. (a) 6. (d) 7. (b) 8. (b)
11. (d) 12. (c) 13. (c) 14. (b) 15. (c) 16. (a) 17. (b) 18. (b)
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Organic compounds formed by the replacement of one or
more hydrogen atoms from aliphatic and aromatic
hydrocarbons by an equal number of halogen atoms are
called haloalkanes and haloarenes respectively.

These are further classified as primary (1°), secondary (2°)
and tertiary (3° ) depending upon the fact that hydrogen
isattached to primary, secondary or tertiary carbon atom.

The compounds, in which two halogen atoms are present
at the same carbon atom, are called geminal (gem)
dihalides.

The compounds in which two halogen atoms are present
at the adjacent carbon atoms, are called vicinal (vic)
dihalides.

The compounds in which the two halogen atoms neither
occupy the same nor the successive carbon atoms are
called o-and @-dihalogen derivatives.

HALOALKANES

(i) Monohalogen Derivatives

1. —> [Halogenation | of alkanes

2 of HX on alkenes

3 — of OH group of alcohol

% PX; or PXs

ﬂ» Conc. HCl + Anhy. ZnCl,
(iii) HX

———50Cl,

(iv)
4. —» |Borodine-Hunsdicker reactionl

5. —> |Rydons method
6. —> |Halogen exchange method

7. —> | By primary aliphatic aminesl
Y

| Preparations of monohalogen derivativesl

Reaction 3. These reactions are nucleophilic substitution
reactions and follow Sy1 orSy 2 mechanism according with
alcohol used.

Unsaturated hydrocarbons

1

Elimination reaction 15 3
with alc. KOH or NaNH, x ’
KNH, 4

(i) PBrsand PI; are highly unstable compounds due to
steric hindrance therefore, only chlorides are
prepared by this method.

(ii) Mixture of (1: 1) dryHCland anhydrous ZnCl, is
called Lucas reagent.

(iii) The reactivity of alcohols towards HX is, allyl,
benzyl > 3° >2°>1° and reactivity of halogen
acids is, HI > HBr > HCl > HF.

(iv) The reaction of SOCl, with alcohol is called
Darzens  procedure  Bromoalkanes  and
iodoalkanes are not prepared by this method.

Reaction 4. In this method, when silver salt of fatty acids is

treated with Br, in refluxing CCl,, decarboxylation occurs.

This reaction follows free radical mechanism.

* When iodine is used in the place of Br,, the reaction is
modified as

2 RCOOAg + I, —> RCOOR + CO, + 2Ag1.
¢ This modified reaction is called Birnbaurn Simonini
reaction.

Reaction 5. In this method, alcohol is heated with halogen in
the presence of triphenyl phosphate.

Reaction 6. Alkyl chloride or bromide Mol lacetone Alkyl

Inorganic fluorides

iodide + Sodium chloride or bromide ke fig T, Alkyl

fluoride + Mercury (I) chloride or bromide
This reaction is called Finkelstein-reaction.

Reaction 7. The reaction between 1° aliphatic amines and
nitrosyl chloride and bromide gives their corresponding alkyl
chloride and alkyl bromide respectively.

Reactions used for distinguishing between

vicinal and geminal dihalides

« gem-dihalides that give aldehyde on hydrolysis, would be
terminal dihalides.

e gem-dihalides that give ketone on hydrolysis, would be
non-terminal dihalides.

* When any of dihalide on reaction with KCN, followed by
hydrolysis yields an anhydride, it will be a vic-dihalide.

* When any dihalide on reaction with KCN, followed by
hydrolysis and heat gives a monobasic acid, it will be a
gem-dihalide.

. With aqueous alkalil —> ROH (Alcohol)

—| With moist silver oxide (AgOH) | —> ROH (Alcohol)

With dry silver oxide (Ag,0)

With sodium alkoxide|

—>ROR (Ether)

| Nucleophilic substitution

L

Chemical properties of
monohalogen derivatives

Alkanes <— [ Reduction

With NH;| —> Mixture of primary, secondary and tertiary amine

+ quaternary salt (Hofmann ammonolysis)

6. —> RCN (Alkyl cyanide)

With AgCN | —> RN 2 (Alkyl isocyanide)

Zn/acid

or LiAlH, or 7.

Catalytic . Friedel-Crafts alkylation
hydrogenation 8
Alkyl benzene 9.
Dry ether RM gX 10

(Grignard’s reagent)
Dryether | pr+ 11
(Alkyl lithium) 12
—> Alkanes

13.
—>Alkanes (Frankland reaction)

With RCOOAg| —> RCOOR (Ester)

—> R—C== C—R' (Higher alkyne)
, — RSH (Thioalcohol)

: —> RSR (Thiocther)

. —> RNO, (Nitroalkanes)

and RONO (alkyl nitrile) respectively
With (CHs)sP|—> [RP(CeHs)s] "X~

Phosphonium salt

14. L With NaN;]—> RN (Alkyl azide)

Revisi
CONCEI

HALOALKANES A

PHYSICAL PROPERTIES OF HAL

MONOHALOGEN DERIVATIVES

* CH;Cl, CH;Br, CH;F and C,HCl are gases at room

temperature, rest alkyl halides upto C,4 are colourless

liquids and beyond it, these are colourless solids.

Soluble in polar solvents like water while insoluble in in

organic solvents like ether, benzene etc.

Fluoro and chloro compounds are lighter whereas bromo

and iodo derivatives are heavier than water.

The density of alkyl halides decreases, as the size of alkyl

group increases.

* Boiling points are in the order RI > RBr > RCl > RF, while
in case of isomeric halides the order is1°> 2°> 3°.

DIHALOGEN DERIVATIVES

* These are colourless, volatile and mildly sweet dour
liquids.

HALOFORMS

* CHCI; and CHBr; are sickly smelling liquids, while CHCl 5
exists in the form of yellow, hexagonal plates.

e

(ii) Dihalogen Derivatives
Alkylene and Alkylidine Dihalides
These can be prepared by the following methods
(i) Addition of halogens to alkenes and alkynes
(ii) Substitution reaction of vicinal glycol with PX ; or
HX
(iii) Reaction of aldehydes and ketones with PX
* These show the following chemical properties
(i) With alc. KOH gives alkynes
(ii) With Zn dust gives alkenes
(iii) With aqueous alkali, vicinal dihalides gives glycol
and geminal dihalides gives ketones.
(iv) With KCN and H,0, geminal dihalides gives mono-
basic acid and vicinal dihalides gives dibasic acid.

(iii) Trihalogen Derivatives (Haloforms)

1. A
—> |By haloform reaction

CHJ—(l“i— + alkali + X,

0
By the reaction of bleaching
12, powder paste with ethyl
alcohol or acetone.

3.
—» | Halogenation of alkanes

Y

Preparations of haloforms
¢4—' Electrolysis at 60-70°C

Ethanol or acetone + aq.Na,CO3 + KI

Reaction 1.
* KOH may also be used as alkali.
* The compounds, which can give this test, must contain
either one of these
CH3—ﬁ—; CHS—TH—;
OH
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LOALKANES AND HALOARENES

* Their boiling points increase with increase in
molecular weights.

* CHCl; and CHBr; are sparingly soluble in water but
more soluble in organic solvents, CHIj is insoluble in
H,0 but soluble in ether and ethanol.

POLYHALOGEN DERIVATIVES CCl,

e It is colourless, non inflammable and poisonous
liquid with characteristic odour. It has significantly
low boiling point (—77° C) and is insoluble in water
but soluble in organic solvents.

* Freons These are gases at room temperature and
liquids when cooled or compressed.

* These are colourless, odourless and non-flammable
gases.

* Some freons have ether like smell.

HALOARENES

* Heavier than water, polar but immiscible in water.

_

CH;— CH—;CX;—C—;
|

al 0
CHX2—|C|—;CH2X—C—;

|
0 0

Reaction 2. It is a modified form of haloform reaction in which
bleaching powder (CaOCl , ) works as the source of halogen(Cl , )
and weak base Ca(OH),. This reaction is used for the
preparation of only CHCI 5.

Reaction 4. The complete reaction looks like

CH,CH,0H + 41, (Anode) + 3Na,CO, —> CHI,

+ HCOONa + 5Nal +2H,0 + 3C0,

L — COCl, (phosgene)
2. 1> [Reduction Dihalogen, monohalogen

derivatives and alkanes

i

3. | Hydrolysis
of NaOH/KOH

Sod./Pot. formate

4> Halogenation CCly

5. || Nitration Chloropicrin (CCl3 -NO,)

- | With Ag Alkyne
OH
7. || With acetone Chloritone

KOH +A

g

CHO

Chemical Properties of
Trihalogen Derivatives
f=

8. (> [Reimer-Tiemann
reaction

> Salicylaldehyde

Phenol + alkali

9. Lo Carbylamine reaction [ Isocyanides
or isocyanide reaction

Primary amine + alkali

Reaction 1

This reaction occurs in the presence of sunlight and as a result of
it, a poisonous gas (phosgene) is obtained. Hence, CHCI ; cannot

be used for anaesthetic purpose. It can be preserved in brown or
blue coloured bottles. It is mixed with 1% C,H;OH which
prevents oxidation or can convert COCl, to non-poisonous ethyl
carbonate. On oxidation by strong H,S0,, and K, Cr, 0, following
reactions are obtained

K,Cr,0, + 4H,80, — K,S0,, + Cry(S0,), +4H,0+ 3[0]
2CHCL, + [0] = 2€0Cl, + C1, + H,0

Reaction 7
On condensation with acetone, chloretone Hsc\ oH\ is
obtained, which is used as hypnotic. /C<

. H,e N,
Reaction 8

* Alkaline solution of phenol with CHCl 5, on refluxing at 60° C
and on subsequent acidification gives o-hydroxybenzaldehyde.

* A small amount of p-isomer is also formed which is separated
from o-isomer by steam distillation.

* If o-position of phenol is occupied, —CHO group enters at
p-position.

* Under similar conditions, pyrrole gives pyrrole-2-aldehyde.

* IfCCl, is used in place of CHCl ;, the product obtained is salicylic
acid (o-hydroxy benzoic acid) alongwith a little p-hydroxy
benzoic acid.

Purity Tests for Chloroform

* Itshould be absolutely transparent and colourless.

* Itshould not give yellow colour on shaking with conc. H,S0,,.
* It should not turn blue litmus red.

Chemical Tests for Chloroform

* On heating with Fehling’s solution gives a brown ppt.

* Gives a grey ppt. of silver with Tollen’s reagent.

* Gives pungent smell on heating with 1° amine and KOH.

Dangers of Chloroform to Human Body

e Effects noticed in humans exposed to chloroform via anesthesia
include change in respiratory rate, cardiac effects,
gastrointenstinal effects such as nausea, vomiting and effects on
the liver and kidney.

* Chloroform is not currently used as a surgical anesthetic.

* Inhumans, a fatal oral dose of chloroform may be as low as 10
mL (14.8g), cause death due to respiratory or cardiac arrest.

Uses of Haloforms

* In the synthesis of drug like chlorotone and insecticide like
chloropicrin.

* Asan anaesthetic.

* Used as a solvent for fats, waxes, rubber, iodine.

* lodoform is used as an antiseptic for wounds.

(iv) Polyhalogen Derivatives
Carbon Tetrachloride (CCl, ) It is prepared by the chlorination

of methane, chloroform, carbon disulphide and propane under
different conditions.

Polyhalogen Derivatives CCl,

* It shows the following chemical properties

On reduction with Fe/H,0 and Fe/HCl it produces CH,Cl,
and CHCI 5 respectively.

On hydrolysis with aq. KOH, it gives K, CO .

On oxidation with steam, it produces poisonous phosgene
(cocl, ) gas.

It reacts with phenol and aq. KOH to produce salicylic acid. This
reaction is called Reimer -Tiemann reaction.

CFCs and HCFCs are usually produced by the halogen exchange
starting from chlorinated methanes and ethanes.

These are used as a refrigerant in air conditioning system.

Freons

e These are chlorofluorocarbons (CFCs), contain carbon,
chlorine and fluorine and produced as the volatile derivatives of
methane and ethane.

* A common subclass is the hydrochlorofluorocarbons (HCFCs),
which contains hydrogen as well.

DDT (p, p’-dichlorodiphenyl trichloroethane)
* It is colourless, tasteless and almost odourless,
crystalline organochloride, known for its
insecticidal properties.

It was initially used by the military in world war
II to control, malaria , typhus, body lice and
bubonic plague.

It is moderately toxic, can cause cancer and
considered as carcinogenic substance.

Recently, India entered into an agreement with
the UN to end the use of insecticide DDT by
2020.

HALOARENES
1—'> of benzene and homologues

X,/ halogen carrier (Lewis acid)

2. -
> [Sandmeyer's reaction

CeHsN7 Cl™ + CuX/ HX or HBE,

3. 3
> |Gattermann reaction

CeHsNFCl + ag. KT+ A

I

Decarboxylation of 0, m and
p-chlorobenzoic acids

Sodalime + A
Y
Preparations of | 5. Raschig process
haloarenes
CuCl Benzene + HCl +%02

6. Laboratory method

Aromatic amino compounds + HCl / HNO,, 0°C

L7 »[Borodine Hunsdicker reaction|

Y
Distillation
CCly:350K

8. -
'——{ From nitrocompounds

A
CuCI/HCI — o
CoHN3 Cl= = CHNH, <1 CgHNO,

>|General reactions
L. -
—>{With metals

. Alkyl benzene

Na/dry ether

Na/dry ether

> [Ullman reaction |- Biphenyl

Cu/A

CgHsCOOAg + Br,

Organometallic compounds

Chemical properties of haloarenes

[ Nucleophilic substitution
=2 Phenol

300°C, pressure, NaOH

6. Cyanobenzene

CuCN/200°C, pressure

L>Aniline

aq-NH3/200°C, pressure Cu,0

| Electrophilic substitution
8. —> o and p-dihalogen derivatives

X,/ halogen carrier

2. 0 and p-chloronitro benzene

Conc. HNO;/Conc. H,S0,

10. Sulphonation;

0 and p-chlorobenzene
sulphonic acid

Conc. H,S0,
1L, ["riedel-Craft}— 0 and p-chloro derivatives
RX/Lewis acid

12., 1" With CCL,CHO > DDT

1,50,
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Fast Track Revision

Organic Compounds Containing Nitrogen

ALIPHATIC AMINES

Amines have general formula RNH,, R,NH or ;N, where,
R is an alkyl or aryl group.

Amines are classified as primary, secondary or tertiary,
according to the number of groups attached to the nitrogen
atom.

R—NH—FR’

R
N oo
_N—R

’

R—NH,

Primary (1°) Secondary (2°) Tertiary (3°)
These are sp® -hybridised and pyramidal in shape with bond
angle very close to 109.5°% e.g. the bond angle for trimethyl

amine is 108°.

Methods of Preparation of Aliphatic Amines

S.No.

Method Reaction involved

For Primary Amines

1.

By reduction of
(i) Alkyl nitriles

WRCHZNHz
R—C=N

Y
m . .
o/~ RCH,NH, (Mendius reaction)

Ni/250°C
RNO, + 3H,

ANH
(ii) Nitroalkanes ?

s —
or LAH or Hp /Pt

LiAIH
(ii)) Oximes R—CH :NOH?A RCH,NH, + H,
er
(iv) Amides RCONH, —""4 s RCH,NH,, + H,0
2. Gabiriel
phthalimide [
synthesis

C
AN (i) KOH
@[ /NH (i) AX
(|3 (iii) HyO/OH

0 ©:COOH
COOH

+ ANH,
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S.No. Method Reaction involved

3. Reductive H
amination of NHg |
carbonyl RCHO — R—C =NH

- H0 Imine
compounds "
2
RCH,NH,
Ni or NaBH3CN
: NaN Intramolecular
4. Curtiusmethod  pon~ "5 p o :
-No ‘ alkyl shift
N

R—N=C=0—2%%M , ANH,
Hofmann RCONH, + Br, + 4KOH—2— RNH,
bromamide + 2KBr+ K,CO4+ 2H,0
degradation

6.  Schmidt ?

Conc.H»S0
rearrangement R—C —OH+ NH : N RNH,
+ CO,+ N,

I For Secondary Amines

1. Reaction of RX  pNH, 4+ RX —N2OH g NH+ NaX + H,0
with 1° amine

2. By reduction of
(i) isonitriles RN=C+ 2H, —NoP_ BNHCH,

(i) N-substituted LiAIH 4
amides RCONHR’W RCHNNHR’

3. Reductive A'NH Hz
amination of RCHO —I[R—CH=NR’] N
carbonyl mine ,
compounds R—CH,—NH—R
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S.No. Method Reaction involved

Ml For Tertiary Amines

1. Reaction of
: +
excess RX with 3RX+ NH, RyN [X~ NaOH
NH, |
H
RN+ NaX + H,0
2. Reduction of N, ﬁ
A ; LiAH
N qlsubstltuted R—C — NR;, 1A RCH, NR,
amides Ether

8. Decomposition g NOH_—4 RN+ H,0+ CH,=CH,
of tetraalkyl

ammonium
hydroxide
% For Mixture of Amines
1. NH3 /393K e .
Hofmann . 3 RNH, RNH
ammonolysis
method ee Rl o
R3N T} [R,N]I
2. By reacting Al03 ROH
alcohols with ROH+ NH, —>620K RNH,, —>_ RNH
ammonia ROH

—>R N—>R NOH

Phy5|cal Properties

e Aliphatic amines with one or two carbon atoms are gases
with fishy odour.

e Primary amines with three or more carbon atoms are liquid
due to the presence of intermolecular hydrogen bonding.

e Solubility These are soluble in water due to intermolecular
hydrogen bonding and the order of solubility is
1° amines > 2° amines > 3° amines (due to decrease in
extent of H-bonding from 1° to 3° amine).

e Solubility of alcohols > amines (alcohols are more polar
than amines).

¢ Boiling point 1° amine> 2° amine >3° amine,
alcohols > amines. The reason is same as the reason for the
solubility order.

¢ Basic character of amines They possess different order of
basic strength in gaseous and aqueous phase due to steric
hindrance and solvation effect.

Gaseous phase Aqueous phase

In gaseous phase, the order  Due to solvation effect and steric
of basicity is as expected, i.e. hindrance by alkyl group in
RsN>R,NH>RNH, >NH; aqueous phase, the order of basic

3 2 ” strength is deviated from normal
and shows the following order:
(CH3),NH > CH;NH,,

> (CHj)sN > NH,4
(C,H5),NH > (C,Hg)4N
> C,HNH, > NH,4

where, R = alkyl group

Basicity of Amines and Amides

e Amides are far less basic than amines.

 ThepK, value of conjugate acid of a typical amide is about zero.

e This lower basicity of amides can be understood in terms of
resonance and inductive effects.

» An amide is stabilised by resonance involving the non-bonding
pair of electrons on the nitrogen atom.
* Amide

HeH o) 07
(_” | {) | Larger
C <> C <> C resonance

g’ \NH2 R/+\NH2 [ \KIHz stabilisation
le: 07 Smaller

N-protonated | | omaler

amide C -~ C 2
R/ \NHS R/+\NH2 stabilisation
» However, electron-withdrawing nature of the carbonyl group of
amide also contribute in its less basic nature.

Chemical Properties
1. Mineral acids
HCI

With RX
o "% 5 Hofmann ammonolysis

Salts (RNH,CI)

—Ha N-substituted amides

Acylation
‘['RCOCIor (RCO),0™

w

HCI N, N-disubstituted amides
L3, No reaction (as no replaceable H
is seen on N of tertiary amine)

L>Alcohols + Ny
With nitrous acid
(NaNO, + HCl)

25 N-nitrosoamines (which are
3o water insoluble yellow oils)
—> Trialkyl ammonium nitrite

(soluble in water)
Aliphatic amines
1o
N-alkylbenzene sulphonamide

With benzene (CgHsSOoNHR) (Soluble in NaOH)
sulphony! chloride 2°
(CgH5SOLCl)

N, N-dialkyl benzene
sulphonamide
(CgH5SOLNR,) (Insoluble in NaOH)

3 Do not react at all

Carbylamine reaction Isocyanides or isonitriles

(Only primary amines
give this reaction)

o

With CS; o ) . )
Dithiocarbonic acid (which
(Hofmann

mustard ol  decomposes with HgCl, to give
reaction) corresponding alkyl isothiocyanate)

. - Schif's base (R—N = c)
_R

> Enamines (RCH=C
o ¢ \NH2>

,

With carbonyl
compounds

Do not react at all

e The above chemical reactions can be used to distinguish
among 1°, 2° and 3° amines. The above chemical reactions
are also applicable to aromatic amines.
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Best Practice ESHOTS]

Which of the following is a 3° amine?
(a) 1- methylcyclohexylamine

(b) Triethylamine

(c) tert-butylamine

(d) N-methylaniline

Which of the following is the weakest Bronsted base?

NH,

(@) (b) N—H
NH,
WY

Hint Aniline is weakest Bronsted base among the given four
compounds due to resonance present in case of aniline.

(c) CH3NH,

Amongst the given set of reactants, the most
appropriate method for preparing 2° amine is ...... .

(a) 2° R—Br +NH,

(b) 2° R—Br + NaCN followed by H, /Pt

(c) 1° R—NH, + RCHO followed by H, /Pt

(d) 1°R—Br (2 mol) + potassium phthalimide followed by
H4O"/ heat

On heating an aliphatic primary amine with
chloroform and ethanolic potassium hydroxide, the
organic compound formed is
(a) an alkanol
(b) an alkanediol
(c) an alkyl cyanide
(d) an alkyl isocyanide
CHj;

i _
When CHSCHZCHZ—ITI—CHZCHS OH

CH,

is heated, then

(a) propane is the major product

(b) ethene and C 3H,N(CH,), are the only products

(c) ethene and propane are obtained while ethene as the major
product

(d) equimolar amounts of ethene and propene are obtained

+

KMnO, H;0

X Y.
In this sequence, X and Y respectively are
(a) acetaldimine, ethanal

(b) ethanal, ketimine

(c) ketimine, acetone

(d) acetone, propan-2-0l

Isopropyl amine
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7.

10.

11.

12.

(i) NOCl1
(A) C,H,NH, T

B) (CH,), CH(NH Hroa
(B) (CHy), ( 2)m

(C) (CH, ), C(NH,) —2%
373 27 (i) AgNO,

(i)NocCl
D) CH;CH(NH, Hy — Z
(D) CH, CH(NH, )G, H, (ii) AGNO,
Which product will not show tautomerism?
@ w ®) X )Y (@) 2

Which of the following reactions is given by primary
amines?

(a) Reaction with HONO

(b) Reaction with chloroform and alcoholic KOH

(c) Reaction with acetyl chloride

(d) Reaction with Grignard’s reagent

An organic amino compound reacts with aqueous
nitrous acid at low temperature to produce an oily
nitrosoamine. The compound is

(a) CHNH,

(b) CH.CH,NH,

(c) (CHLCH,)sN

(d) CHCH,NHCH,CH,4

Hint Secondary amines give oily nitrosoamine with nitrous acid.
A compound of molecular formula C;HyN when reacts
with benzene sulphonyl chloride gives a product
soluble in dilute NaOH solution. The compound
should be

(@) (CHz)sN

(b) (CH3),CH—NH,
CHg ~
CoHs™
(d) All of the above

(c) NH

Ethyl isocyanide on hydrolysis in acidic medium
generates

(a) ethylamine salt and methanoic acid

(b) propanoic acid and ammonium salt

(c) ethanoic acid and ammonium salt

(d) methylamine salt and ethanoic acid

A H, NOH

Reduction ~ NOCI1
C

CH,CH,Cl

In the above sequence, A and C are
(a) methanal, methylamine

(b) acetone, ethylamine

(c) ethanal, dimethylamine

(d) acetaldehyde, ethylamine



iranchembook.ir/edu

AROMATIC AMINES

In aromatic amines, the N-atom is directly
attached to the benzene ring, e.g. aniline,
o-toluidine, diphenylamine, etc. These are also
divided into 1°, 2° and 3° amines based on the
number of H-atoms of NH; replaced by aryl

group.

Methods of Preparation

Reduction .
1. < Nitro compounds
Hy+Ni/250°C or Sn or Fe/HCl or LiAIH,

Ammonolysis

2. CuCly/high temperature and pressure Aryl chlorides
3. <—|Hofmann bromamide degradation reaction Aromaﬂc
amide
Br, + NaOH
Reduction .
4. Fip /N 250°C Azo compounds (Ar—N=N—Ar)

5. [« e HeS0u A pen0H 1 NH

“Np (Schmidt reaction)
Y -COy

Aromatic amines

Physical and Chemical
Properties

e These are colourless liquids or solids having
characteristic odour. They turn brown in air
due to oxidation.

e They are soluble in water due to
intermolecular hydrogen bonding. They are
less basic than the corresponding aliphatic
amines due to electron withdrawing nature of
benzene ring and the basicity decreases as the
number of benzene ring directly attached to
N-atom increases.

e Aromatic amines also give most of chemical
reactions that are given by aliphatic amines
and the only difference is that the alkyl group
is substituted by the aryl group. Apart from
they give electrophilic aromatic substitution
reactions.

REMEMBER

Aniline does not undergo Friedel-Crafts alkylation and
acetylation due to the

formation of salt with ~ NH, NHZ —AlCl,
AICl,, the reagent

used in Friedel-Crafts

reaction. After + AlCl;—

formation of salt, the

N-atom of aniline acquires positive charge and acts as

a strong deactivating group for further reaction.

_|_ —
Benzene Diazonium Salts (ArN,X)

+

These salts contain benzene diazonium (ArN,) ion that is stabilised by

resonance.

* Presence of electron releasing groups like —NR,, —OR, etc., at
o/ p-position stabilises the benzene diazonium salt.

e Itis prepared through diazotisation reaction given below:
Nicr

NH,
NaNO, + HCl
_—

0-5°C

Physical and Chemical Properties

These are colourless crystalline solids and are soluble in water due to their
ionic nature. They give the following chemical reactions:

Diphenyl + N, : 6. 1. HydAro\ys\s

NaOH
+ NaCl + H,0  (Gomberg-Bachmann reaction)
Y 2. H3PO, + Hy0+ Cu ()
_— 5

> Phenol + N, + HCI

Benzene
+ H3PO3 + HCI + N,

3. Cu,Cl, + HCI

(where, Y=strong electron (Srzr;g;‘noiy)er
releasing group like, —OH,

—NR,, —NHRy, —NHy) 7.
N=N Y (Coupling reaction) 4. Cu/HCI
Phenol gives orange dye and | —==————> Chlorobenzene + N,

Azo group - f (Gattermann
p-aminoazobenzene (dye) aniline gives yellow dye reaction)
HBF4/A 8.

BF3 + N, + Fluorobenzene 5. NaNO,/Cu
(Balz-Schiemann reaction) ————— > Nitrobenzene
NHNH, - HCI

Chlorobenzene + N,

Reduction 9.
SnCly/HCl or NaxSOg

m
N

NCI~
Phenylhydrazine
hydrochloride

(Benzene diazonium chloride)

Amines as Tranquilisers

o Usually people have experienced anxiety and stress at sometimes in their lives.
Each person develops various ways to cope with these factors such as
meditation, or exercise or psychotherapy or drugs. One modern way of coping is
to use tranquilisers.

 The first modern tranquilisers were derivatives of a compound called
benzodiazepine. Librium, valium and other benzodiazepines are central nervous
system sedatives/hypnotics. As sedatives, they diminish activity and excitement,
thereby exerting a calming effect. As hypnotics, they produce drowsiness and

sleep. Some structures of tranquilisers are given below. CH,
H

N—
o0 A \o

Benzodiazepine Chlordiazepoxide (Librium) Diazepam (Valium)
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Best Practice ESHOTSI

13. Benzamide on treatment with POCI, gives

(b) benzonitrile
(d) benzylamine

(a) aniline
(c) chlorobenzene
Hint POCI; brings dehydration of primary amide.

Step 2
]

<) Sn2
14. p-chloroaniline and anilinium hydrochloride can be N+ C|H24®75r_N’
distinguished by l 0
(a) Sandmeyer reaction (b) NaHCO 4 ]
(c) AgNO4 (d) carbylamine test

15.

N
Hint CoH;NHCI™ -+ AgNO ;——> C4HsNH;NOj + AgCIL

Anilinium hydrochloride

In case of p-chloroaniline, no such precipitates of AgCl are

obtained.
The major product of the following reaction is

6
C/ i) KOH
| S >
C/ (i) B @CH al
11 T 2
Yo

0

16. Benzylamine may be alkylated as shown in the
following equation

CyH,CH,NH, + R—X——> CyH,CH,NHR

Which of the following alkyl/aryl halides is best suited
for this reaction through Sy 1 mechanism?

o (a) CH4Br (b) CgHsBr (c) CgH5CH,Br (d) C,HsBr
+
c/ HintC4Hs CH, is the most stable carbocation among all given in
@ ©: \N—CH @Br the options.
2
c \/ 17. Which of the following reagents would not be a good
\O choice for reducing an aryl nitro compound to an
0 amine?
C/ (@) H, (excess)/ Pt (b) LIAIH, in ether
() \N : : chacl (c) Fe and HCI (d) Sn and HCI
C/ ’ 18. Aniline reacts with ... to yield ... as the final product.
N\ (a) bromine; 2-bromoaniline
(6]
(b) bromine; 2, 4, 6-tribromoaniline
O
C/ (c) chloroform/KOH; phenyl cyanide
© ‘ AN (d) acetyl chloride; benzanilide
C N
C/ 19. The correct increasing order of basic nature of the
N following bases is
0—CH Br
: NH, NH, NH,
> sarvenries
C\ O,N H,;C
(@ | N
/ NH, NH,
C (iv) (v)
o /©/
CHCI CH;30
Hint Step 1 NO,

O\Z/O
\
)
!

(a) (i) < (v)<(i)<(iii)<(iv) (b) (v)<(iiy< (i) <(iii) < (iv)
(c) (i) < (v)<(i)<(iv)<(iii) () (v)<(ii) < (i) < (iv) < (iii)
Hint —OCH; is strongest electron releasing group (+M-effect)
which opposes most the dispersion of lone pair of electron on
nitrogen into the ring. Thus, —OCH, being at para-position
imparts highest basicity.

< o © 0 —NO, being at meta-position stabilises the electron pair of
nitrogen only by —/-effect.
\ —NO, being at para-position due to —M-effect and —/-effect
> N<—> /N stabilises the lone pair of electron on nitrogen most and imparts
least basicity.
o] O
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20. Benzene diazonium chloride on treatment with
hypophosphorous acid and water in the presence of
Cu' catalyst produces
(a) benzene  (b) toluene (c) aniline (d) chlorobenzene
21. The basicity of aniline is less than that of
cyclohexylamine. This is due to
(a) + R-effect of —NH, group (b) —l-effect of —NH, group
(c) — R-effect of — NH,, group (d) hyperconjugation effect
22. Nitrobenzene is reduced by Zn and alcoholic potash
mixture to get
(a) CgHs—NH, (b) CeHsg —NH—NH — CgHjg
(c)CeHs —N =N—CgHs (d) CqHs —NH —CO —C4H,
NH, OH

+ +
23. x ATN,X ATN,X y
pH=5-7 pH=8-10

X and Y respectively are,

NH, OH NH, OH
ON=N
o« 00 QO
N=No

NH, OH NH, OH
N=N¢
JTOONN0O®
N=—N¢
NH, OH NH, OH
ON=N N=N¢
o 010 QO
NH, OH NH, OH

N=No¢ . oN=N
0 QO Q0

24. During diazotisation of benzenamine with sodium
nitrite and hydrochloric acid, the excess of
hydrochloric acid is used primarily to
(a) check the hydrolysis of ¢— OH
(b) ensure a stoichiometric amount of nitrous acid
(c) check the concentration of free aniline
(d) neutralise any base formed during reaction

CYANIDES, ISOCYANIDES AND NITRO COMPOUNDS

Cyanides and Isocyanides

e There are two isomeric derivatives of HCN represented as:

R—C=N R—N=C
(Alkyl/aryl cyanide) (Alkyl/ aryl isocyanide)
These are prepared through the following reactions:
RX NaCN —— RCN (Cyanide),

RX + AGCN —— RNC (Isocyanide)

. . P,05/A CICN
Acid amide —————— RCN, RMgX ——— RCN
Dehydration Dry ether
AIN, ] CuCN/HCN ArCN,
CHC1 KOH
R—NH, 3t R—NC

(Carbylamine reaction)

Physical and Chemical Properties

e Lower members are colourless liquids, whereas higher
members are crystalline solids. Cyanides have pleasant
odour, whereas isocyanides have unpleasant odour.

e Cyanides have higher boiling points than the
corresponding isocyanides.

e They show the following chemical properties:

4
R—C=N—532 pcoon,
Hydrolysis
R—C=N COHC‘_ HCI/H, S(?4 RCONH,
Partial hydrolysis
H; 0"
R—N=C ——— RNH, + HCHO
Hydrolysis
LiAlH,
R—C=N——"% , RCH,NH,

R—N=C LA pNHCH,
Hydrolysis
1|€/
R—C=N_URMIX p & _—_0 +Mg(OH)X
(ii) H;O™
Bhopal Tragedy

This tragedy was happened in India, in 1984, in the city Bhopal. There
was a massive leak of methyl isocyanate, used in the preparation of
insecticide, Sevin. It resulted in the deaths of more than 2000 people,
atleast 300,000 more were exposed to it.

O—C—NHCHj

OH
Methyl isocyanate

1-naphthol Sevin

This catastrophe, the worst chemical industrial accident in history, led to
a complete reappraisal of the safety measures for the handling of large
quantities of toxic chemicals. The toxicity of the isocyanate function
derives from its rapid reaction with nucleophilic sites in biological
molecules. Indiscriminate attack on the hydroxy, amino and thiol groups
in, e.g. peptides and proteins inactivates them with respect to their
biological function, other substances, which would be similarly affected
by such attack, include small molecules taking part in the transmission of
nerve impulses and various aspects of cell regulation.
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Nitro Compounds

These are alkyl or aryl compounds containing —NO, group.
These are prepared through the following reactions:

o AgCl/AgBr
R—X Ag—O0—N=0—2""3C ,p _NoO,
(70-80%)

R—H + HNO, —%C . r_NO, + H,0

Alkane  (Fuming)

HNO H, SO,
Benzene s T 224, Nitrobenzene
(Nitration)

Physical and Chemical Properties

e Nitroalkanes are colourless pleasant smelling liquids,
whereas aromatic nitro compounds are pale yellow liquids
or solids with distinct odour.

e They have higher boiling points than the corresponding
hydrocarbons. These are more soluble in non-polar
solvents than polar solvents due to the absence of hydrogen
bonding.

e They show the following chemical reactions:

RN 02 Reduction R—NH2

(acidic medium)

R —N02 Reduction R N OH

(neutral medium) |

H

JEE FINAL TOUCH

/NOH

RCH,NO, + HONO —R—C  +H,0
(Primary) \NO,

Nitrolic acid

.

Dissolves in NaOH to give
blood red colouration.

R\ ctNO. 4 H R oN=0
+
o) CHNO; +HONO — /C\N02 + H,0
(Secondary) Pseudonitrate

(Blue)

| Does not dissolve in alkali |<-]

N-Nitrosoamines: A Powerful Carcinogen

Sodium nitrite is added to meat as a preservative to inhibit the growth
of Clostridium botulinum and to prevent the meat from turning brown.
However, inside our stomach, the low pH stimulates the reaction of
nitrite ion with secondary amine found in meat to produce carcinogenic
N-nitrosoamines.

H

| 1\ P

Ne  + NO7— OSN—N
R{ R, RS
2° amine
(from protein)

0

N-nitrosoamine

(Carcinogenic)

= Some common N-nitrosoamines are N-nitrosodimethyl amine and
N-nitrosopyrrolidine.

= (igarette smoke also contains carcinogenic N-nitrosodimethyl amine.

Best Practice [SHOTSZ

25. Which of the following statements is not correct?
(@) Alkyl isocyanides have bad odours while alkyl cyanides
have pleasant odours
(b) Alkyl cyanides are not poisonous as KCN
(c) Alkyl cyanides have lower boiling points than the
corresponding alkyl isocyanides
(d) Acetonitrile is soluble in water but not in methyl carbylamine

26. Treatment of nitrobenzene with acetyl chloride in the
presence of anhydrous AICl; gives
(a) 2-nitroacetophenone
(b) 3-nitroacetophenone
(c) 4-nitroacetophenone

(d) None of the above
(@)

1
27. The conversion, Cg H; NO, — Cy Hy N=N—CH,
can be brought about reduction with
(a) Na3AsO4 / NaOH
(b) glucose/HCI
(c) Zn/NaOH
(d) LIAIH, / ether
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28. The gas leaked from a storage tank of the Union
Carbide plant in Bhopal gas tragedy was
(a) methyl isocyanate (b) methylamine
(c) ammonia (d) phosgene
29. CH;CN—> CH,CH,NH,
Which of the following cannot be used for the above

conversion?

(@) Pt/H, (b) LiAIH,

(c) Na /C,HOH () SnCl, / HCI
30. Phenyl cyanide cannot be obtained by

(8) C gHsCONH, — 2222

(b) CgHg — CH=NOH 22222

(C)CGHSCl Alc - KOH

(i) NaNO » /HCI
() CoHsNH, (i) CuCN

31. Tertiary nitroalkanes cannot tautomerise because
(a) their tautomeric forms are highly unstable
(b) they do not contain any multiple bond
(c) they do not have labile H-atom
(d) they are not basic in nature
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CN (8) CaHeNO, () CHACH,ONO
CH3;MgBr H,0 QO
32. Dry ether Y ©) CH3—(|3H—N; (@) CeHa(OH)NO,
(6]
Identify Y. CHg

(a) Benzophenone
(b) Acetophenone
(c) Benzoic acid

34. In the reduction of nitrobenzene, which of the
following is the intermediate?

(d) Phenol (@) 9NO (0 oNHNILY
33. Which of the following is not a nitro derivative? (©) ON=No () 6 N— & o
Answers
1. (b) 2. (a) 3. (c) 4. (d) 5. (c) 6. (c) 7. () 8. (b) 9. (d) 10. (b)
11. (a) 12. (d) 13. (b) 14. (¢) 15. (a) 16. (c) 17. (b) 18. (b) 19. (a) 20. (a)
21. (a) 22. (b) 23. (¢ 24. (c) 25. (c) 26. (c) 27. (a 28. (a) 29. (d 30. (c
31. (0) 32. (b) 33. (b) 34. (a)

MASTER STROKE

1. Which of the following decreasing order of boiling The structure of the major product X is
points is correct?

O.N
CH @ i (b) i
[ N NO,
(@ H*@ > N NH, >N (CoHs)o N N

CHjs

Q o
(b): ll\l(C2H5)2 > H—l\<> > NN NH, (c) ©\ (d) /©\
CH3 H O.N H
! NO,

(c) “ "N NH, > H_’\<> > *N(CoHs)o Hint
in

(d) None of the above

)
2. Acetamide is treated separately with the following i\]©A9\n’\‘
@ H
@

reagents.

Which of these would give methylamine?

(@) PCls (b) Soda lime Ring 1 is more active, — NH—C — Ph
(c) NaOH + Br, (d) Hot, conc. H,S0, I

0

3. An aliphatic nitro compound turns red with the is ortho-para directing, para product is predominating.

addition of a conc. NaOH solution, followed by the
addition of an excess of NaNO, solution and then

dil. H,SO, . The colour disappears with the addition of
the excess of an acid but reappears, if the solution is
made alkaline. The aliphatic nitro compound is

5. An organic compound A having molecular formula
C,H;N, on reduction, gave another compound B. Upon
treatment with nitrous acid, B gave ethyl alcohol.
On warming with chloroform and alcoholic KOH, it
formed an offensive smelling compound C. The

(a) CH.CHNO, (b) (CH3),CHNO, compound C is
(c) (CH3);CNO, (d) All of these
(a) CHCHNH, (b) CHCH,N="C
4. In the following reaction:
(c) CHLC =N (d) CH4CH,OH
©\ o} Hint CH, — C = N—Redtelon_, oy GH.NH,
(A) (B)
N Conc. HNO3 M%CWCHZOH
_—
H Conc. H,SO, CHCl 3, KOH

CHACHNH, —1e X ol CHN=2C
(B)

Ethyl isocyanide
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6.

7.

10.

58

An aliphatic amine with molar mass 73gmol™ on
heating with excess of CH;I gave a quaternary salt. The
amine can be
I. N, N-diethyl ethanamine
II. N-methyl propanamine
III. 2-butanamine
IV. Neo-pentylamine

(@ llandlll - (b) Only Il (c)land lll (d) Only IV
Hint Let the amine be C H, . sN.
The molar mass =(14n+17)=73,n=4
Consider the following diazonium ions.

+
Me2N4©— O,N N,

(1)

|
(IV)

The order of reactivity of the above diazonium ions
towards diazo coupling with phenol in the presence of
dil. NaOH is
@l<IV<Il <l b)I<ll<IV<I
C)ll<l<ll<IV @il <l<IV<lI
Hint Diazonium ion acts as an electrophile in coupling reaction.
Greater the electron withdrawing power, higher the
electrophilicity.

.
N,
M
.
CH3O—©—N2

(I11)

Which of the following options is correct with respect to
decreasing order of basic nature?

(@) CHsNH,> NH; > CHNH, > (CH;),NH

(b) NH;< CHeNH,> CH/NH, > (CH;),NH

(c) (CH3),NH > CH;NH, > NH;> CsHNH,

(d) CHNH, > (CH3),NH >C HsNH, > NH,

The reaction of CHCI,
p-toluidine gives

@ H304©7Nco
O

and alcoholic KOH with

(c) HC (d) HsC

(b) HyC 4©7CNO
~O—
Which of the following is the strongest base?

(a) @NHZ (b) @7NH—CW
@ @ @ (O)—
CHjy

CH,CHjy

11.

12.

13.

14.

15.

JEE FINAL TOUCH

Pyrolysis of Me\II\I/Me would gives
Me~” " >CD,

(a) mixture of CH, =CH —CD4 and CH;—CH =CD,
(b) CH;—CH =CD,

(c) Me,N* =C(CD,)(CHj)

(d) CH, =CH —CD,

The most unlikely representation of resonance
structure of p-nitrophenoxide ion is

S} <)

@o\ﬁ Ve o\ﬁ P
(@) (®)
0
O\ﬁ /o @o\ﬁ /o
(c) (d)
0° 0

Hint N-atom forms five bonds and contains positive charge.

An amine on treatment with HNO, evolved N,. The
amine on exhaustive methylation with CH;I formed a
quaternary salt containing 59.07% iodine. The amine is
likely to be
(a) CHNH, (b) (CHg),NH
(c) CoHsNH; (@) (CHz)sN
Hint Evolution of N, with HNO , means amine should be primary.
59.07 g of iodine is present in 100 g of compound.

=127 g of iodine, i.e. 1 mole will present in
100x127

=215g of compound
59.07 ¢ P

A compound X has the molecular formula C,H;NO. On
treatment with Br, and KOH, X gives an amine Y. Y
gives carbylamine test and upon diazotisation and
coupling with phenol gives an azo dye Z- X is
(a) PhACONH, (b) PhACONHCOCH;,
(c) PhNO, (d) PhACOONH,
Consider the following reaction,
RNH, +S=C=8 9“2, p_ N—C=S+H,S

2 Alkyl isothiocyanate
This reaction constitutes

(a) mustard oil reaction
(c) test for 2° amine

(b) test for 3° amine
(d) test for CS,

Answers
c) 2. () 3. (a) 4. (b) 5. (b) 6. (a) 7. (b) 8. () 9. (c) 10. (d)
a) 12. (c) 13. (c) 14. (a) 15. (a)
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Biomolecules are essential complex molecules found in and

synthesised by living organisms.

These include carbohydrates, amino acids, proteins, enzymes,

vitamins, nucleic acids, etc.

Carbohydrates

These are optically active polyhydroxy aldehydes or ketones or the
compounds that produce such units on hydrolysis. These are also

called saccharides and are classified as

Biomolecules

CARBOHYDRATES

structure shown in right side.

e The chain structure of glucose can be drawn as the

e Chemical properties of glucose are given below:

NaBH, or
——— > OHCH,(CHOH),CH,OH
Na-Hg/H,0 Sorbitol
o ot}
HI + Red P
»n-hexane

2. NH,OH

+ 2-iodohexane

Confirms the
presence of

Carbohydrates

depending upon the units of
products after hydrolysis

Y v

| Oligosaccharides | | Polysaccharides |

| Monosaccharides |

Cannot be hydrolysed  (Oligos-few) Yield Hydrolysed to give
Named systematically ~ 2-9 monosaccharides more than
according to the on hydrolysis 9 monosaccharides
number of carbon

atoms they contain
| J
Crystalline solids, soluble in water and
sweet in taste are collectively called
sugars.

Except sucrose, all are reducing sugars.

Amorphous solids,
insoluble in water
and tasteless. Thus,
these are called
non-sugars.

All polysaccharides
are non-reducing sugars.

Monosaccharldes

These are the simplest carbohydrates which cannot be
hydrolysed further.

These are polyhydroxy compounds containing either an
aldehyde group (aldose) or a ketone group (ketose, the keto
group is present next to the terminal carbon).

The simplest monosaccharides are trioses such as
glyceraldehyde, dihydroxy acetone. Naturally occurring
monosaccharides are pentoses (ribose and deoxyribose sugar)
and hexoses (glucose and fructose).

Glucose CeHi206)

Itisan aldohexose reducing sugar that occurs HC=0
freely and in combined state in nature. H——on
It is prepared by the hydrolysis of sucrose,
starch, lactose, etc. HO———H
Itis a white crystalline solid, highly solublein | o
water but insoluble in ether. It is also called
dextrose as it is dextrorotatory and belongs to H————O0H
D-series.

CH,OH

“H,0

3. HCN

HON = CH(CHOH), CH,OH
Glucose oxime
HO, ,CN

CH(CHOH),, CH,OH
Glucose cyanohydrin
N-NHCgH5

six membered
straight chain
in glucose

Confirms the
presence of
—CHO group

4. CgHsNH-NH, (excess)

> CH —C—(CHOH),CH,OH

6. CH4COCI

7. PClg

Fehling’s solution
—>{ Oxidati S —
or Tollen’s

— > CHO (CHCI), CH,CI

“H,0

N-NHCgH5
Glucosazone

Bra/MeO | cooH (GHOM), CH,O0H

Gluconic acid

COOH(CHOH),,CH,0OH
Gluconic acid

reagent + (coloured preo|p|tate) Cu,0

HNO; or Silver mirror 2
L COOH (CHOH), COOH —

Glucaric acid (Saccharic acid)
CHO (CHOCOCHS,),CH,OCOCH3
Glucose pentaacetate

Pentachloro glucose §

M\ /OCHs HSCO\ Vi o

' C C I

8. CH3OH (in presence | (©]
of dry HCl) CHOH), | + (CHOH), || )

> O é

CH I cH I

I 8

CH,OH CH,OH §

[0

a-methyl glucoside B-methyl a

CH —CH glucoside 2

I II €

9. Conc. HCI S
CHO €

L e’ A 5

Hydroxyl methyl furfural

CH3COCH,CH,COOH
Laevulic acid
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10. Metallic

hydroxide CHO (CHOH), CH;—0—Ca—0OH

Calcium glucosate

11. HIO,
L » HCOOH + HCHO

Fermentation
12‘4> Ethanol + CO,

13. Dehydration Black mass

or sugar carbon (6C)

[14. Alkali@l) Yellow—>Brown —- Resinous mass
—> Lobry-de-Bruyn-van Ekenstein rearrangement
Ho°
CHO H\C/OH HO—C—H D-(+)-mannose
H—C—CHO (l,lfOH / (CHOH),
(CHOH)3 Oé ((|JHOH)3 CH,OH
CH,OH CH,0OH \ |
D-(+)-glucose Enediol H*?*OH D-(1)-fructose
=0
(CHOH),
CH,OH

Vitamin C versus a Monosaccharide

The structure of vitamin C (L-ascorbic acid) resembles to that of a
monosaccharide. This vitamin can be synthesised by both
biochemically (from plants and animals) and commercially (from
D-glucose).

Humans do not have the enzymes required to carry out this
synthesis. That is why, we obtain vitamin C in the food we eat as a
vitamin supplement. Oranges are a major source of vitamin C.

CH,OH CH,OH
H OH H OH
0 .
Y Oxidation 0 9
s _ 4 .
Hy\— Reduction H\——
HO OH o) OH
L-ascorbic acid L-dehydroascorbic
(Vitamin C) acid

Fructose (Fruit Sugar, CzH,04)

e Itisalso called ketohexose due to the CH,OH
presence of a keto group at C-2
position. C=0
e [t also belongs to D-series of sugars - H
and is laevorotatory. It is prepared by O
the hydrolysis of cane sugar.
. H———OH
e Its open chain structure can be
shown as in right. o OH
e It is a colourless crystalline
compound, soluble in water (less
p ( CH,OH

soluble than glucose) but insoluble
in ether, benzene, etc.
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¢ Fructose shows the following chemical properties:

CH,OH CH,OH
1. NaBH, |
—» ——— " H—C—OH + HO—lc—H
(CHOH)5 ((|3HOH)3
CH,OH CH,OH
Br, water Sorbitol Mannitol
5 —> No reaction
Fructose | | HNOs . COOH(CHOH), CH,OH + CH,OHCOOH
(CeH120¢) Trihydroxy Glycolic
glutaric acid acid
+ COOH(CHOH), COOH
Tartaric
8. Reducing property acid
Reduces Fehling’s solution and
Tollen’s reagent due to the formation
of an equilibrium mixture of glucose,
fructose and mannose in alkaline solution
4. Conc. HCI

» Laevulic acid + HCOOH

Cyclic Structures of Glucose and Fructose
e The straight chain structure of glucose is unable to explain the

following properties of glucose:

(i) Despite having —CHO group, it does not give 2, 4-DNP
test, Schiff's test and hydrogen sulphite with NaHSO,.

(ii) It does not also react with NH,OH.

e Later it was found that glucose exists as six membered ring

structure (pyranose) and fructose exists as five membered ring
structure (furanose). Their structures are given below:

H OH H OH
B-D-(+)-glucopyranose

o-D-(+)-glucopyranose
Anomers of glucose differ at C;-position

6 1 6
HOH,C O CH,0H HOH,C 0O OH
* 2 *
°H OH °H OH
H\4 3/ OH H\4 3}/CH,OH
1
OH H OH H

o-D-(-)-fructofuranose B-D-(-)-fructofuranose

(Anomers of fructose differ at C,-position)

Disaccharides

e These are formed when two monosaccharide units are joined

together through oxide linkage (glycosidic linkage) by the
loss of water molecule.
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¢ Some important disaccharides are given below:

Disaccharides Structure
(@) Sucrose Formed 6
by glycosidic CHOH 1
linkage between H HOH,C O _ H
C-1 of
o-D-glucose and ¢} CH-OH
C-2 of HO Gl_ycosidic 2
B-D-fructose. H OH lnkage oy
a-D-glucose B-D-fructose

(b) Maltose Formed 6

by glycosidic CH,OH CHo,OH
linkage between H OH
C-1 and C-4 of

two different 0

o-D-glucose. Glycosidic

H OH linkage H OH
() (I

o-D-glucose a-D-glucose
(c) Lactose Formed 6 6
by glycosidic CHOH CH,OH
linkage between HO Q OH
C-1 of 0
B-D-galactose H H
and C-4 of Glycosidic
B-D-glucose. H OH linkage H OH
B-D-galactose B-D-glucose
Mutarotation

Mutarotation is the change in specific rotation that accompanies to
maintain the equilibrium of o= and 3- anomers in aqueous solution, e.g.
a solution is prepared by dissolving crystalline ct-D-glucopyranose in
water, has a specific rotation of + 112°, which gradually decreases to
an equilibrium value of + 52.7°as a-D-glucopyranose also undergoes
mutarotation, during which the specific rotation changes from +18.7°to
the same equilibrium value of + 52.7°. Mutarotation is common to all

carbohydrates that exist in hemiacetal forms.

CH,OH CH,OH CH,OH

H QoH H OH O H QH
H _~ H I\ _ H
wooH A S L Ro HANGTT Ron B
H OH H OH H OH

B -D(+)-glucose D(+)-glucose o- D(+)-glucose
(64%) Open chain form (36%)
[oz]é5:+18.7° (0.003%) [oc]§5: +112°

Inversion of Sugar

Natural sucrose is dextrorotatory but on hydrolysis, it gives
dextrorotatory glucose (+ 52.5°) and laevorotatory fructose
(—-924°), making the mixture laevorotatory (since, the
magnitude of laevorotation is more than dextrorotation).

Hence, hydrolysis brings a change in the sign of rotation of
sucrose from dextro to laevo and the sugar formed is called
inverted sugar.

Polysaccharides

e These are condensation polymers of monosaccharides that
are joined together by glycosidic linkages with evolution of
water.

e These can be either homopolysaccharides (polymer of one
type of monosaccharide) or heteropolysaccharide (polymer
of more than one types of saccharide).

e Some important polysaccharides are given in the table
below:

Name and function of  Structure and monomers
polysaccharides

(a) Starch Plants store food It is a polymer of o-D-glucose and
as starch after contains two components such as:
photosynthesis. Also (i) Amylose (15-20%) It is a long
consumed by animals.  unpranched straight chain polymer

of 200-1000 o-D-glucose units that
are held by C;-C, glycosidic
linkage.

It is a water soluble component of
starch.

(i) Amylopectin (80-85%) ltis a
branched chain polymer of
o-D-glucose units that are held by
C,-C, glycosidic linkage, however
branching occurs through C;-Cg
glycosidic linkage.

(b) Cellulose Itis the main It is a straight chain polymer of
constituent of plant cell ~ B-D-glucose units that are held by
wall. C,-C, glycosidic linkage.

(c) Glycogen Carbohydrate It is a branched chain polymer of
in animal body is stored o-D-glucose having structure
as glycogen. It is also similar to amylopectin, however
found in yeast and fungi. glycogen is even more branched
(contains lesser monomer units).

JEE ADVANCED

PRACTICE SETS

with Arihant's Specialised Practice Sets
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1.

Glucose-(+)

6.

7.

8.

Best Practice ESHOTSI

When a monosaccharide forms a ring by interaction of
one of its hydroxyl group with its aldehyde group, the
bond is referred to as a (an) .... linkage.

(a) ether (b) ester

Ketones do not reduce Tollen's reagents, but fructose

with a keto group reduces it. It is attributed to

(@) enolisation of keto group of fructose and then, its
transformation into aldehyde group in the presence of OH™
which is present in Tollen’s reagent

(b) >CH— OH group which is also oxidised to keto group

(c) Both (a) and (b) statements are correct

(d) None of the above statement is correct

(c) acetal (d) hemiacetal

Which of the following show mutarotation?
(a) Glucose (b) Fructose
(c) Both (a) and (b) (d) None of these

The monosaccharides having anomeric carbon atom are

(a) geometrical isomers (b) avand B-optical isomers

(c) having symmetrical carbon atoms

(d) None of the above

Hint C; carbon of monosaccharides is called anomeric carbon.
When the —OH group attached with C,; carbon towards right,
called o-form. When the —QOH group is attached towards left, it is
called B-form.

Which of the following compounds is obtained, when
glucose reacts with excess CgH; —NHNH, ?

(a) Glucosazone (b) Gluconic acid

(c) Glucose phenyl hydrazone (d) Saccharic acid

Hint
CHO CH==N-:NHCgHs

3CeHsNHNH,
CHOH ————3» C=N:NHCgHs + CsHs NHo+NH; + 2H,0

(CHOH)3 (CHOH),

CH,OH
Glucosazone

|
CH,OH

Which of the following does not form an oxime?

(a) Glucose (b) Glucose pentaacetate
(c) Arabinose (d) Galactose

The two forms of D-glucopyranose obtained from the
solution of D-glucose are called

(a) isomers  (b) anomers  (c) epimers (d) enantiomers
Identify the product C in the following series of
reactions.

H, O HI
Glucose 2

B C

(b) Hexanoic acid
(d) None of these

HCN
A

(a) Heptanoic acid
(c) a-methyl caproic acid

CHO COOH
| () HCN |
Hint (CHOH CH
int ( | )a W(l )5
CH,OH (iii) HI CH,4

Heptanoic acid
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9.

10.

11.

12.

13.

14.

15.

An optically active compound A, gave an o] =30°
while a mixture of A and its enantiomer B, gave
] =+ 15° The ratio of A to B in the mixture is

(@1:3 (b)3:1 (c)1:2 (@2:1
Hint1—5><100=50
30

Thus, the mixture is 50% optically pure. Hence, the amount of
A=50+25=75 B=0+25=25= A:B=3:1

Sucrose (cane sugar) is a disaccharide, one molecule of
sucrose on hydrolysis gives

(a) 2 molecules of glucose

(b) 2 molecules of glucose + 1 molecule of fructose

(c) 1 molecule of glucose + 1 molecule of fructose

(d) 2 molecules of fructose

Synthesis of each molecule of glucose in
photosynthesis involves
(a) 18 molecules of ATP

(c) 8 molecules of ATP

(b) 10 molecules of ATP
(d) 6 molecules of ATP

Sucrose is not a reducing sugar because its

(a) hemiacetal groups cannot be converted to aldehyde groups
(b) disaccharide bond has an a.-1, 4 anomeric linkage

(c) disaccharide bond has a -1, 4 anomeric linkage

(d) disaccharide bond has a a-1, 2 anomeric linkage

Complete hydrolysis of cellulose gives
(a) D-fructose (b) D-ribose
(c) D-glucose (d) L-glucose

Hint (CeH,0 ), +nH0 —H—nC e H 04

Cellulose D-glucose

D-fructose is used for sweetening cold drinks but not
hot ones because

(a) it is not a true carbohydrate

(b) on heating, it converts into pyranose form

(c) on heating, it converts into furanose form

(d) on heating, it gets decomposed into D-fructose

Hint The sweeter form of D-fructose is fructopyranose. The high
temperature causes a shift in the pyranose === furanose
equilibrium towards the less sweet D-fructose.

HOH/H™"
A—HOE S dlucose + fructose

HOH/H™"
pHOH/H glucose + glucose

HOH/H"
c HOoH/H glucose + galactose

the disaccharides A, B and C respectively are
(a) lactose, sucrose and maltose
(b) sucrose, maltose and lactose
(c) sucrose, lactose and maltose
(d) maltose, sucrose and lactose

. +
Hint Sucrose —HOH/H" glucose + fructose

.
Maltose —1OH/H" 5 o molecules ofglucose

N
Lactose —HOH/H™ glucose + galactose
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AMINO ACIDS AND PROTEINS

Amino Acids

As name suggest, these contain both amine (—NH,) and
carboxylic acid (—COOH) groups and are classified into o, 3, v, 5,
etc., amino acids, based on the position of —NH, group. These
are colourless, crystalline, water soluble high melting solids.

20 different types of o-amino acids have been found in living
beings which are classified as

(a) Essential amino acids (these are not synthesised in our
body and are obtained through diet), e.g. valine, leucine,
isoleucine, arginine, lysine, threonine, methionine,
phenylalanine, tryptophan and histidine.

(b) Non-essential amino acids (these are synthesised in our
body), e.g. rest of the 10 amino acids, i.e. glycine, alanine,
glutamic acid, aspartic acid, glutamine, aspargine, serine,
cysteine, tyrosine, proline.

These can be further classified into sulphur containing amino
acids-cysteine and methionine, heterocyclic amino
acids-tryptophan, histidine and proline.

Zwitter lonic Structure of Amino Acid

Amino acids exist as Zwitterion (a bipolarion) due to transfer of a
proton from —COOH group to —NH, group as shown below:

R

I
H,N COOH H;N—C—C—0O
H H

(Zwitter ionic salt)

Hence, amino acids are amphoteric. These are also optically
active (except glycine-simplest amino acid) and mostly exist as
L-isomer.

Isoelectric Point

¢ In aqueous solution, Zwitter ions are stable only over a certain
pH range. At high H* ions concentration (low pH), the
—COO" group picks up a proton and forms a cation (due to the
presence of NHj group) with a positive charge. At low H' ions
concentration (high pH), the NH; group loses a proton and
forms an anion (due to the presence of —COQO™ group) with a
negative charge.

+ o+ =+ _
NHg—CH,COOH <"~ NH;—CH,—COO

Cation Zwitter ion

W NHZ—A(iIi;II%—COO

The point (pH range) at which the amino acid molecule has
equal positive and negative charges is called the isoelectric
point. At this point, the amino acids do not migrate in an

electric field.

e All amino acids do not have the same isoelectric point.
Neutral amino acids have isoelectric points from
pH 5.5 t0 6.3 (e.g. glycine =6.1). Acidic amino acids have
isoelectric point around pH 3 (e.g. aspartic acid = 3) and
basic amino acids have isoelectric point from pH 7.6 to
10.8 (e.g. lysine =9.7).

e Amino acids usually show their lowest solubility in a
solution at the isoelectric point because of their highest
concentration of dipolar ion. This property has been
used in the separation of different amino acids obtained
from the hydrolysis of proteins.

e The acidity and basicity constants of amino acids are
very low as compared to carboxylic acids and aliphatic
amines. The reason being that in o-amino acids,
—NH; and —COO~ groups which acts as acid and
base respectively.

Amino Acids and Disease

During World War II, the Chamorro people of Guam have a high
incidence of a syndrome that resembles Amyotropic Lateral
Sclerosis (ALS) with elements of Parkinson’s disease and
dementia. This syndrome was developed as a result of food
shortages, the tribe ate large quantities of the seeds at cycas
circinalis.

These seeds contain B-methylamino-L-alanine, an amino acid, that
binds to glutamate receptors. When monkeys are given;
B-methylamino-L-alanine, they develop some of the features of
this syndrome. We may gain an understanding of how ALS and
Parkinson’s disease arise by studying the mechanism of action of
{-methylamino-L-alanine.

Proteins

These are polymers of amino acids (specifically o- amino
acids) and make upto 15% by mass of our body.

Component of hair,
muscle and skin

T

Act as hormones Functi Transport oxygen, fats
e.g. insulin and |<— fu:c ;o_ns ——>{ and other substances
vasopressin of Froteins required for metabolism

l

Act as
enzymes

Proteins are important components of most foods. In the
digestive system, proteins are broken down into small
molecules called o- amino acids. These molecules are
then reassembled in cells to form other proteins required
by the body.
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Structure of Proteins

Proteins are condensed polymer of o-amino acids which are
joined together through a peptide bond with the release of
water molecule.

i i
H2N—C|I—COOH + H—lTI—lc—COOH
H H H

] ay
HZNf(ljf ﬁfl\ll f(lifCOOH + H,O

H |O Hl H

(Peptide bond)

Based on the shape and orientation of the peptide bond,
proteins are classified into the following types:

Characteristics of the
structure and examples

Name and definition of
structure

(a) Primary structure (1°) The
number and sequence of
different amino acids in a
protein constitute primary
structure.

Any change in the primary
structure (change in the
sequence of amino acid)
creates a new amino acids.

(b) Secondary structure (2°) Secondary structure are of
This structure is due to shape two types such as o-helix
obtained by the folding of which is the most common
polypeptide chain in space. secondary structure and
The folding is due to B-helix.
hydrogen bonding between
—NH— group of one amino
acid and > C =0 group of
an adjacent turn.

JEE FINALTOUCH

(c) Tertiary structure (3°)
Further folding of secondary
structure gives tertiary
structure which represents
overall folding of the
polypeptide chain.

Fibrous proteins and globular
proteins are examples of
tertiary structure of protein.
Secondary and tertiary
structures are stabilised by
hydrogen bond, disulphide
linkage, van der Waals’ and
electrostatic force of attraction.

(d) Quaternary structure The  During denaturation of proteins,
spatial arrangement of secondary, tertiary and
different subunits (made of 2° quaternary structures are
or 3° polypeptide chains) with destroyed but primary structure
respect to each other remains intact.
represents quaternary
structure.

Enzymes Enzymes are biomolecules, mostly made of globular
proteins, that catalyse a particular reaction in our body. Enzymes
are highly specific for a particular reaction and for a particular
substrate.

Advanced Glycation End (AGE)
Products and Ageing

1°amine and an aldehyde or a ketone can react by linking two
molecules as shown below:
0

H—|C|—H+ HN—R"'— R—CH= N—R"'+H,0
An imine

As in our body, proteins have —NH, group and carbohydrates have
aldehyde or keto groups, they can undergo this reaction by establishing
a link between a sugar and a protein molecules. When this reaction is
not catalysed by enzymes, it is called glycation of proteins.
The process, however does not stop here, When these linked products
are heated in a test tube, high molecular weight, water insoluble,
brownish complexes are formed.
These complexes are called advanced glycation end products (AGE). In
the body, they cannot be heated, but the same result happens over long
periods of times.

Best Practice ESHOTS]

16. Which of the following is involved in the formation of
heme?
(a) Lysine (b) Glycine
(c) Tyrosine (d) Arginine

Hint The heme ring system is synthesised from glycine and
succinyl-CoA.

17. Which of the following is not an essential amino acid

for man?
(a) Tyrosine (b) Leucine
(c) Lysine (d) Valine

64 MARCH 2016 | [ HIZE4 G

18. Which amino acid have more than one stereogenic

centre?
(a) Aspartic acid (b) Lysine
(c) Arginine (d) Histidine
Hint COOH

H,N—C—H

CH,CH,CHNH—C—NH,
Arginine
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19.

20.

21.

22,

23.

1.

Which of the nitrogen of histidine is first protonated? (c) it becomes unstable
B + (d) no reaction takes place
N NHj
«3; | } 24. Isoelectric point is a
1\% CH,—CH—COO (a) specific temperature
| (b) suitable concentration of amino acid
H (c) hydrogenion concentration that does not allow migration of
(a) o (b) B amino acid under electric field
(c) Both (a) and (b) (d) None of these (d) melting point of an amino acid under the influence of electric
Hint Protonation of B-N leads to imidazolium ion, which is field
stabilised by two equivalent resonating structures. 25. Ninhydrin is a reagent used to detect ...... when
Which of the following is a heterocyclic amino acid? separéted I?Y fon exchange Chrqmatography.
(a) Glycine (b) Alanine (a) amino acid (b)amines
(c) Phenylalanine (d) Tryptophan (c) Bothaand b (d) None of these
L . 25
Give the pOH range for the isoelectric point of the 26. Whlch is the neutral amino acid? o
amphoteric ion of an amino acid. @ Serllne (b) Gllut.arlmc acid
() 55106.3 (b) 2510 5.0 (c) Lysine (d) Histidine
(c)7.7t08.5 (d)9.0t0 10.7 27. Which amino acid can form covalent sulphur - sulphur
Hint The pH range for the isoelectric point is from 5.5 to 6.3 or the bonds?
pOH range for the isoelectric point is from 7.7 to 8.5. (a) Cysteine  (b) Glycine (c) Proline (d) Histidine
At pH=4, glycine exists as 28. Which amino acid has phenyl —OH group?
(a) NH;r — CHZ— COO~ (b) NH; — CHZ— C007H (a) Lysine (b) Arginine
(¢)NH,— CH,— COOH  (d) NH,— CH,— COO (c) Proline (d) Tyrosine
Hint At pH 4, an amphoteric zwitter ion structure changes into ) . o
cation when an acid is added to it. 29. An achiral amino acid is
COOH (a) alanine  (b) valine (c) leucine (d) glycine
When NH. —C—H is acylated using Ac,O 30. In the tetrapeptide ala - lys - val- leu, the C- terminal
: | : amino acid is
R (a) ala (b) cys (c) val (d) leu
(a) its configuration is retained
(b) its configuration is inverted
Answers
(d) 2. (a) 3. (¢) 4. (b) 5. (a) 6. (b) 7. (b) 8. (a) 9. (b) 10. (¢)
(a) 12. (d) 13. () 14. (c) 15. (b) 16. (b) 17. (a) 18. () 19. (b) 20. (d
(¢ 22. (b) 23. (a) 24. (c) 25. (c) 26. (a) 27. (a 28. (d) 29. (d) 30. (d)

MASTER STROKE

Some of the following are parts of essential amino
acids
A : Valine, B: Leucine
C : Serine, D: Proline
E : Lysine, F: Aspartic acid
Select essential amino acid.
(@) A B C (b) B,C, F
(c)AC,D (d) A B E

Select the correct statement.

(a) Oligopeptide is generally used for the peptide containing
about four to ten amino acids residue

3.

(b) Steric hindrance causes the trans configuration to be more
stable than the cis configuration so that o-carbons of
adjacent amino acids are trans to each other

Both of the above are correct

None of the above is correct

ON

N
H

()
(@

Which is o-amino acid?

[}

NH3
) ><

coy

(c) Both (a) and (b)

co,
H

(d) None of these
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4. Which of the following pairs represents anomers?

CHO CHO | CHOOH o CHOH
H——OH HO——H" HO H H OH

(@ HO—+—H HO—1—H (b) H OH H OH
B R el
H— H—

CH,OH CH,OH CHOH CH,OH
H——OH ‘ HO——H ’ H——OH ‘ HO——H ‘
H——OH | H—{—OH H——OH | HO——OH

(©nvo——H Ono——H O ([@po——H O H——O0HO
H—+—OH | H—— OH H—+—OH | HO——H
H H H H
CH,OH CH,OH CH,OH CH,OH

5.

6.

7.

8.

9.

10.

A compound gives negative test with ninhydrin and
positive test with Benedict's solution. The compound is
(a) a protein (b) an amino acid

(c) alipid (d) a monosaccharide

Which of the following statements is not true about
glucose?

(a) It is an aldohexose

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

(c) It is present in furanose form

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

Hint Glucose is present in pyranose form.

Biuret test is not given by

(a) carbohydrate (b) polypeptides

(c) urea (d) protein

Hint Biuret test is characteristically given by the compound having
0

[—C—NH—] functional group.

Which of the following monosaccharides is present as
five cyclic membered structure (furanose structure)?

(a) Ribose (b) Glucose
(c) Mannose (d) Galactose

Which one of the following is involved in the formation
of nicotinamide and indole-3- acetic acid?
(a) Lysine (b) Glycine (c) Tyrosine (d) Arginine
Which of the following statement(s) is/are true?
I. All amino acids contain one chiral centre.
II. Some amino acids contain one, while some

11.

12.

13.

14.

15.

16.

17.

18.

19.

JEE FINALTOUCH

Which of the following statements is incorrect?

(a) a-D-glucose and B-D-glucose are enantiomers

(b) D-glyceraldehyde and L-glyceraldehyde are epimers

(c) The reserve carbohydrate of animals is glycogen

(d) Few aldohexoses which react with phenylhydrazine to give
identical osazones are epimers

Which of the following carbohydrates cannot be
directly utilised by the human body as a source of
energy?

(a) Glucose

(c) Glycogen

(b) Sucrose
(d) Cellulose

The o-amino acid which contains the aromatic side
chain is
(a) proline
(c) valine

(b) tyrosine
(d) tryptophan

Cellulose is a straight-chain polysaccharide composed
of only

(a) D- glucose units joined by a- glycosidic linkage

(b) D- glucose units joined by - glycosidic linkage

(c) D- galactose units joined by o -glycosidic linkage

(d) D- galactose units joined by B-glycosidic linkage

The pH value of the solution in which a particular
amino acid does not migrate under the influence of an
electric field is called the
(a) eutectic point
(c) effusion point

(b) neutralisation point

(d) isoelectric point

The Kiliani's synthesis is used to increase the carbon
chain in
(a) acid
(c) aldose

(b) alcohol
(d) ketose

o- and B- glucose differ in the orientation of the (—OH)
group around
(@) C, (b)C,

() Cy (@C,

Which of the following carbohydrates is an essential
constituent of plant cells?

(a) Starch
(c) Sucrose

(b) Cellulose
(d) Vitamins

Glucose molecule reacts with x number of molecule(s)
of phenylhydrazine to yield osazone. The value of x is

contain more chiral centre or even no chiral (&) three (b) two
centre. (c) one (d) four
III. Al amino acids found in protein have 20. Which is the correct statement?
L-configuration. (a) Starch is a polymer of o~ glucose
IV. All amino acids found in proteins have amino (b) Amylose is a component of cellulose
group. (c) Lactose made up by galactose unit
(@ 1l lland IV (b) lland Il (d) In cyclic structure of furanose, there are four carbon atoms
(c) I, llland IV (d) land IV and one oxygen atom
Answers
1. (d) 2. (¢) 3. (¢) 4. (b) 5. (d) 6. (C) 7. () 8. (a) 9. (b) 10. (b
11. (@) 12. (d) 13. (d) 14. (b) 15. (d) 16. () 17. (@) 18. (b) 19. (a) 20. (a)

66

MARCH 2016 | [T d S U]




iranchembook.ir/edu

Polymers

CLASSIFICATION AND MOLECULAR
MASS OF POLYMERS

Polymers are macromolecules with high molecular mass which are formed by the joining of one or more than one repeating
structural units. Polymers are classified into different categories based on source, structure, molecular force etc., and is shown

in the table below.

Classification of Polymers

Base of classification

Polymer types

Based on source (a) Natural polymers These occur naturally in plants and animals, e.g. cellulose, starch, rubber etc.
(b) Semi-synthetic polymers These are synthesised from natural polymers, e.g. cellulose nitrate, cellulose
acetate (rayon).
c) Synthetic polymers These are synthesised artificially, e.g. polythene, buna-S etc.

Based on structure

Linear polymers These are long and straight chain polymers, e.g. polyvinyl chloride etc.

Branched chain polymers These are linear chains having some branches, e.g. low density polythene, etc.

(¢
-

Cross-linked or network polymers These are formed from bi-functional or tri-functional monomers which are
joined through covalent bond, e.g. melamine, bakelite etc.

Based on mode of (a)
polymerisation

Addition polymers These are formed by repeated addition of monomers containing double or triple bonds.
These are further classified as:

(i) Homopolymers These are formed by the polymerisation of single monomeric units, e.g. polythene.

(i) Copolymers These are formed by the polymerisation of two monomeric units, e.g. buna-S, buna-N etc.

Condensation polymers These are formed by condensation reaction between two different bi-functional or
tri-functional monomeric units with the elimination of small molecules such as H,O, ROH, HCl etc., e.g.
nylon-6,6, dacron, etc.

Based on molecular  (a)
forces (decides the
mechanical strength)

Elastomers These are held together by weakest intermolecular forces that make them stretched showing
elastic properties.

e.g. neoprene, buna-S, buna-N etc.

Fibres These are held together by strong intermolecular forces like hydrogen bonding that gives them high
tensile strength and elasticity, e.g. polyamides, polyesters etc.

Thermoplastic polymers These possess intermolecular forces intermediate between elastomers and fibres.
These can be made softer or harder repeatedly by heating and cooling respectively, e.g. polythene, PVC etc.

Thermosetting polymers These are cross-linked polymers which on heating undergo extensive cross-linking.
These cannot be reused, e.g. bakelite, urea-formaldehyde resin etc.

Based on (a)
biodegradation

Biodegradable polymers These can be degraded by microbes, e.g. all natural polymers, PHBV,
nylon-2-nylon-6 etc.

Non-biodegradable polymers Most of the artificially synthesised polymers like polythene, PVC etc. These
cause pollution to environment.

Biologically Compatible Polymers

These polymers functionalised with a biological surface reactive moiety and a bridging molecule to provide a medical adhesive. Some examples of

these are given below:

¢ The polymer used in making contact lenses must be quite hydrophilic to permit easy lubrication of the eye. Therefore, a hydrogel in which
free alcohol groups are attached to a poly (methyl methacrylate) is used.

o Polymers for making dental impressions, on the other hand, should not form local hydrous pockets but must be moderately hydrophilic in
order to wet the oral tissue effectively. These polymers will solidify, because these are capped with groups that can react by a ring opening

polymerisation.
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Molecular Mass of Polymers

There are two ways of expressing molecular mass of a
polymer. These are number average molecular mass and
weight average molecular mass.

Number Average Molecular Mass

The expression for number average molecular mass is

n

¥N.M. . . .
L. Osmotic pressure method is used to determine

i

number average molecular mass.

Weight Average Molecular Mass

The expression for weight average molecular mass is

5.

7.

2
M, = INM
IN,M,

JEE FINAL TOUCH

It is determined by light and

ultracentrifugation methods.

scattering

where, N; =number of molecules of molecular mass M,

Polydispersity Index (PDI)
The ratio of weight average molecular mass and number
average molecular mass is called polydispersity index (PDI).

PDI=NIw

n
For natural polymers, PDI =1
. M,, = M, and polymer is monodispersed.
For synthetic polymers, PDI > 1,
. M,, > M, and polymer is polydispersed.

Best Practice ESHOTSZ

Which of the following are examples of polymer?

I. Plastics II. Proteins

III. Paints IV. Polythene
Choose the correct option.
(@I, lland Il () 1, lland IV
(c) 1, land IV (d) All of these
Which of the following polymers behave as

semi-synthetic polymers?

(a) Cellulose and starch

(b) Cellulose acetate and cellulose nitrate
(c) Buna-N and buna -S

(d) Cellulose nitrate and buna-S

Examples of linear polymers are
(a) HDP, PVC (b) HDP, LDP
(c) LDP, PVC (d) PVC, bakelite

Cross-linked polymers are usually formed by
(a) bifunctional monomer (b) trifunctional monomer
(c) monofunctional monomer (d) Both (a) and (b)

Among the following polymers, the strongest
intermolecular forces of attraction are present in

(a) elastomers (b) fibres

(c) thermoplastics (d) thermosetting

The polymer that shows elastic property is

(a) neoprene (b) polyesters

(c) nylon-2-nylon-6 (d) polythene

Identify the example(s) of thermoplastic polymer.

(a) Polythene (b) Polystyrene

(c) Polyvinyl (d) All of these

Three dimensional molecule with cross-links is formed
in the case of

(a) thermoplastic
(c) Both (a) and (b)

(b) thermosetting plastic
(d) None of these
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9.

10.

11.

12.

13.

14.

15.

Low density polythene is an example of
(a) cross- linked polymer (b) natural polymer
(c) linear polymer (d) branched polymer

What is full form of HDP?
(a) High density polyethylene (b) High density polythene
(c) High density polypropene (d) High density polypropylene

Which of the following monomers forms biodegradable
polymers?

(a) Glycine-amino caproic acid

(b) Caprolactam

(c) 3-hydroxybutanoic acid + 3-hydroxypropanoic acid

(d) Ethylene glycol + phthalic acid

What is the similarity between buna-N and PHBV?
(a) Both are copolymers

(b) Both are biodegradable

(c) Both have one same monomeric unit

(d) Peroxide catalyst is used in their preparations

PHBYV stands for

(a) poly B- hydroxybutyrate valerate

(b) poly a-hydroxybutyrate valerate

(c) poly B- hydroxybutyrate-co- B-hydroxy valerate
(d) poly a- hydroxybutyrate - co-hydroxy valerate

The number average molecular mass and weight
average molecular mass of a polymer are respectively
30, 000 and 40, 000. The polydispersity index of the
polymer is

(a<1 (c)1

Number average molecular mass (M,) and weight
average molecular mass (M,,) of the synthetic polymers
are related as
@M, =M,)"
)M, >M,

(b)>1 ()0

B)M, =M,
(d) /\7W < /\7”
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TYPES OF POLYMERS AND VULCANISATION OF RUBBER

(a) Addition Polymers

Polymer name and structure Monomers Uses
Polythene —CH,— CH,— CH,=CH, As an insulator, anticorrosive, packing
" (Ethene) material, household and laboratory
wares.
CeHs CH=CH, As an insulator, wrapping materials, in
| | manufacture of toys and household
Pol H—CH CeH articles.
olystyrene —I—C CH; | s(sérene)
L ),
( o] \ CH,=CHCI In manufacture of raincoats,
| Vinyl chloride handbags, vinyl flooring and
Polyvinyl chloride (PVC) CH,—CH leather clothes.
n
Polytetrafluoroethylene (PTFE) or Teflon{—CF,—CF,—;, CF,=CF, As lubricant, insulator and in making

Tetrafluoroethene

cooking wares.

Polymethyl methacrylate (PMMA or plexiglass)

CH2:C|COOCH3

As substitute of glass and making

CH decorative materials.
( | ° 1 CH,4
| CH2 —C| | Methyl methacrylate
l COOCHj,4
n
CN CH,=CHCN In making synthetic fibres and
| Vinyl cyanide synthetic wool.

Polyacrylonitrile (Orlon) CH,—CH

L )
(

Neoprene TCHZ—C =CH—CH,——
|
Cl n

CH2:C|—CH:CH2

Cl
Chloroprene

As an insulator, in making conveyor
belts and printing rollers.

Buna-S (styrene-butadiene rubber, SBR)

——CHZ—CH=CH—CHZC|H—CH2——

Cets

(a) CH,=CH—CH =CH,
Buta-1, 3-diene
(b) CH=CH,

C 6H 5
Styrene

In making automobile tyres, footwear
and bubble gums.

Buna-N (nitrile rubber, NBR)

(@) CH,=CH—CH =CH,
Buta-1, 3-diene

In making oil seals, manufacture of
hoses and tank linings.

(b) CH=CH,
—CH,—CH=CHCH,—CH—CH,—— |
éN . Acrylonitrile
(b) Condensation Polymers
Polymer name and structure Monomer(s) Uses

Terylene or dacron

1~
|(l, CO—CH,CH,—O

Ethylene glycol or ethane -1, 2-diol

1 |
n

o]

Terephthalic acid
or benzene-1,4-dicarboxylic acid

(@) HO—CH,—CH,— OH For making wash and wear fabrics, tyre cords, safety
belts, tents, sea belts and sails.
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Polymer name and structure Monomer(s)

Uses

Glyptal or alkyl resin (a) HO —CH,—CH,—OH

Ethylene glycol

As binding material in preparation of mixed plastics and
paints.

O
I (b) HOOG COOH
OCH,—CH,00C o
%;g n Phthalic acid
o 0 In making fibres, plastics, tyre cords and ropes.
Nylon-6 or Perlon || |
NH—(CH,)s —C NH
n
Caprolactam
Nylon-6, 6 ] o] In making bristles for brushes, synthetic fibres,
(0] l I parachutes, ropes and carpets, as a substitute for metal
| (@) HO—C(CH,),C—OH  in bearings and gears. Crinkled nylon is used for making
NH(CH,)sNHCO(CH,), C Adipic acid elastic hosiery.
n (b) HN—(CH,)s—NH,
Hexamethylenediamine
Bakelite (a) HCHO For making gears, protective coatings and electrical
Formaldehyde fittings.
OH OH OH itti
(b) CHOH g
H,C: CH2\©/CH2 CHy Phenol
n
CH CH
P P
Urea formaldehyde resin (a) HCHO For making unbreakable cups and laminated sheets.
Formaldehyde
-+NHCONHCH, = (b) NH,CONH,
Urea

Melamine-formaldehyde resin or melmac

(a) HoN N NH,
h@d
N N
HNﬁl/NYNH—CHZ Y
NH
N 2

Melamine
NH, (o) HCHO

Formaldehyde

In making plastic crockery, unbreakable cups and plates.

Kelvar (nylon polymer) (a) Terephthalic acid

(b) 1, 4-diaminobenzene

For making bulletproof vests.

Lexan or polycarbonate (polyester) (a) Diethyl carbonate

(b) Bisphenol-A

In making bulletproof windows and safety helmets.

(c) Biodegradable Polymers

Polymer name and structure

Monomer(s)

Uses

Amylose (straight chain polymer) a-D-glucose

A component of starch.

Amylopectin (branched chain polymer) cellulose

a-D-glucose, B-D-glucose

A component of starch.

Natural rubber (straight chain polymer) CHj,

Plant cell wall is made of cellulose.

|
H,C =C—CH=CH,

Isoprene
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o— lCH CHZ—(ﬁO
R

Nylon-2-nylon-6

Poly-B-hydroxybutyrate-co--hydroxy valerate (PHBV) OH Used to make packaging material,
| orthopaedic devices and in controlled
(a) CH3CHCH,COOH release of drugs.
- hydroxybutanoic acid
OH
|
(b) CH,CH,CHCH,COOH
B- hydroxypentanoic acid
(@) H,NCH,COOH Used to make nylon ropes, fishing
Glycine nets, parachutes, etc.
(b) H,N(CH,);COOH

THN—CHQCONH(CHZ)QSCJ{
n

Aminocaproic acid

Mechanisms Involved in Addition Polymerisation for Three Different Cases

Free radical addition polymerisation Cationic addition polymerisation Anionic addition polymerisation
Step | Initiation KNH Ko 4 e
e
(RCOO),—»2RCO0" —» R+ CO, H,S0, === H"+ HSO; ; e
Alkyl (Free H ,{?‘CH tH
peroxide radical) CH, C|3H3 2 2 f
H*+ CH,—C — H,C—C? CN
IS
RtjC%:CH — > RCH,—CH CH, CHs HoN—CH,—CH
| | (Carbocation) +
Y Y _ CN
ﬁggég;ﬁgr) BF;+H,0=—=H" +BF4(0OH) Carbanion
(Y=H, CI, CN,—R etc) CH, CH, ] -
Step Il Propagation H3Cé®:$ HZN—CH2—$H+CH2:(+)H—>
RCHz(le + CHZ:C|)H—> CH, S, CN ON
CHg
Y Y Y CHy  ChHs 2 nCH,—CH
| | |, #CH,=C—CH, H,NCH,CH—CHy—CH ——— >
NCHy—CH H,C—C—CH,(—C" ———— 1 1 +H*
RCH,—CH—CH —CH 4>
7 o CHy  ChHa CN CN
Y Y <)
. CH CH =
R—JCH,—CH{-CH,CH > ° HzN—CHg—?H{CHZ—?H}»CHZ—(;H
n . . _ e n
ly ly HyC C{CHz C*}CHZ C oN CN N
CHS CH3
Step Ill
Termination Step Il |+ Step Illlﬂ_ﬁ
CH3 HoNCH, CH{»CHQ—CF%CHQ—CH2
H{CHF?H%CHZ*fH*R HyC— c CHy—C-FCH— c —CH, f
CN CN CN
Y Y CH3

Difference between High Density and Low Density Polythenes

Low density polythene High density polythene
Polymerisation is done under very high pressure  Polymerisation is done at a low pressure of 6-7 atm
of 1000-2000 atm and temperature of 350 K and temperature of 333 to 343 K in the presence of
to 570 K. hydrocarbon solvent.

A peroxide initiator is used as a catalyst. Al(C,Hs); and TiCl, (Ziegler-Natta catalyst) are used

as catalysts.

Density is low due to highly branched structure. It Density is high due to linear structure and close

is less tougher and harder.

packing. It is more tougher and harder.
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Vulcanisation of Rubber

In order to improve the physical properties of natural rubber,
it is heated with sulphur and a suitable additive at a
temperature range between 373 to 415 K. S-atom forms
cross-links at reactive sites of double bond making it stiffer.

T
CH,—C=CH—CH,—- +S;

Natural rubber

ZnO
373 K-415K

JEE FINAL TOUCH

e e
CHZ—C—C‘H—CH2 |CH —C=CH—CH,
S S or S

|| |
CHQ—‘C—CH—CHZ CH—CH=?—CH2
CH, n CH; n

Vulcanised rubber Vulcanised rubber

Best Practice ESHOTS]

16. Which of the following type of forces are present in ~ 23. Which one of the following is used to make non-stick
vulcanised rubber? cookware?
(a) Weakest intermolecular forces (a) PVC (b) Polystyrene
(b) Hydrogen bonding (c) Polyethylene (d) Polytetrafluoroethylene
Three di ional network of bond
?3 M;Sjliclrgc?r?s;r?na networkeorbonds 24. Which of the following polymers is currently used as a
9 tyre cord?
17. Baby feeding bottles and soft drink bottles are usually (a) Polyethylene (b) Polypropylene
made up of (c) Bakelite (d) Nylon-6
lyureth
(&) polyurethane 25. PVC polymer can be prepared by which of the
(b) polyester
(c) polyamide following monomer?
(d) polyethylene-HDPE (a) CH,CH=CH, (b) CHsCH=CH,
(c) CH, =CH, (d) CH,=~=CH—CI
18. Terylene is the polymer of - _
(a) ethylene glycol and terephthalic acid 26. Bakelite is a product of the reaction between
(b) hexamethylenediammine and adipic acid (a) formaldehyde and NaOH
(c) phenol and formaldehyde (b) aniline and urea
(d) urea and formaldehyde (c) phenol and methanol
(d) phenol and chloroform
19. Which one of the following is not a condensation
polymer? 27. Novolac and bakelite are those polymers which come
(a) Melamine (b) Glyptal under the category of
(c) Dacron (d) Orlon (a) melamine-formaldehyde polymer
(b) phenol-formaldehyde polymer
20. In the addition polymerisation, the molecules of the (c) polyester
different monomers add together to form a (d) polyamide
a) chain growth polymer b) homopolymer
?Ci Copol)?mer POy ;O’i None Ef t{wese 28. Which of the following is not a polyamide?
(a) Wool (b) Leather
21. Which one of the followings is a chain growth polymer? (c) Nylon (d) Natural rubber
(a) Starch (b) Nucleic acid . o
(c) Polystyrene (d) Protein 29. Which of the following is used to harden the rubber for
tyre manufacture?
22. Teflon, styron and neoprene all are (a) 1, 2-butadiene (b) CaC,
(a) copolymers (b) condensation polymers (c) Wax (d) Carbon black
(c) homopolymers (d) monomers
Answers
1. (d) 2. (b) 3. (a) 4. (d) 5. (b) 6. (a) 7. (d) 8. (b) 9. (d) 10. (b
11. (a 12. (a) 13. (¢) 14. (b) 15. (¢) 16. (a) 17. (d 18. (a) 19. (d) 20. ()
21. () 22. (c) 23. (d) 24. (d) 25. (d) 26. (c) 27. (b 28. (d) 29. (d)
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1.

3.

4.

MASTER STROKE

Given polymers, A =nylon-6, 6, B=buna-S,

C = polythene. Arrange these in decreasing order of
their intermolecular forces.

(@A>B>C (b)B>C>A (c)B<A<C (d)C<A<B
HintIn nylon-6,6, amide linkage is present. Amide linkage is polar,
hence is strongest. Out of buna-S and polythene, buna-S has

greater surface area. Hence, it has stronger intermolecular
forces.

Which of the following is a condensation polymer?
(a) Nylon-6 (b) Rubber

(c) Polyvinyl chloride (d) Polyethylene

Hint Nylon-6 has amide linkage, formed by condensation of
—COOH group with —NH, group. It is accompanied by loss of
water. So, it is a condensation polymer.

Which of the following is a copolymer?

5
(a) {CHZCﬂ-L b) {CHZ—CH%
COOCHs

(c) —(—CHZCHZCH—CHQ?H—CHQ—),; (d) ‘[‘CHZ_Cle
CeHs Ch

Which of the following is correctly matched?
(a) Urea-formaldehyde resin - ~NH—CO—NH—CH,—)

CeHs

|

(b) Polypropene - +-CH,— CH—);

CH,4

\
(c) Polystyrene - +CH,— CH —;

Cl

|
(d) Glyptal » CH,—CH —;

Hint Urea -formaldehyde resin +~NH—CO —NH—CH, -

CHs
Polypropene +CH,—CH—,
CeHs
Polystyrene {CH,—CH-Y,

Glyptal OCH,—CH,00C ; ;cojLn

In the reaction sequence,
NOH

540 K .
X — Nylon-6, X is

H,SO,
e

(a) cyclohexanone

(b) caprolactam

(c) hexamethylenediamine

(d) hexamethylene diisocyanate

10.

Hint

é H,S0, gsmx 0K, N (o
Nylon-6

Cyclohexane oxime Caprolactum (X

Plexiglass, also known as PMMA, is a polymer of

(a) methyl acrylate (b) methyl methacrylate
(c) acrylic acid (d) None of these

CH; CH;4
+CH2_(|:_CH2_(|:_)H is a polymer which have

CH,

monomer units as
@7 0= > O >="

Structures of some common polymers are given below
alongwith their names. Which one is not correctly
presented?

(a) Neoprene +CH, —C CH—CH,—CH,—;

(b) Terylene %OC‘@*COOCHZ—CHZ—O%

(c) Nylon-6,6, +NH(CH,)s NHCO (CH,),—CO -},
(d) Teflon +CF,—CF,;,

Hint Cl Cl
Polymerisation

CH,

CH,=—CH—C=CH, JVCHg—c=c|:—CHQAm

H

Which one of the following statements is not true?

(@) Buna-Sis a copolymer of butadiene and styrene

(b) Natural rubber is a cis-, 4-polymer of isoprene

(c) In vulcanisation, the formation of sulphur bridges between
different chains make rubber harder and stronger

(d) Natural rubber has the trans-configuration at every double
bond

Hint Natural rubber is cis,-1,4-polyisoprene and has only
cis-configuration about the double bond.

H,C CH
2 \C:C/ 2
HsC~~ SH R
Natural rubber

I. Caprolactam is the monomer of nylon-6.
II. Dacron is the monomer of ethylene glycol.
III. Orlon is the monomer of polyacrylonitrile.
IV. Tetrafluoroethene is the monomer of teflon.
Which of the above mentioned statement(s) is/are
correct? Choose the correct option.
(a) Only | (b) Only Il (c) land IV (d) Iland Il
Hint Dacron is the polymer of ethylene glycol and terephthalic
acid. Orlon is another term used for polyacrylonitrile.
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11. Match the following columns and choose the correct
option from the codes given below.

Column | (Polymer) Column Il (Monomer)
A.  HDP p. Acrylonitrile
B.  Natural rubber qg. Tetrafluoroethene
C. Teflon r. Isoprene
D. Acrilan s.  Chloroprene
E.  Neoprene t. Ethene
Codes
A B CDE ABC D E
@ p gr st b))t r g p s
©asp tr @pts r g

712. When melamine and formaldehyde polymerise, a resin
intermediate is formed. Identify the structure of this
intermediate.

HN N NHp ~HHN__N__NHCH-
e e

NH, NH,
OH
H,N N NHCH,OH HOH,C CH,OH
© YT (@
NYN
NH, CH,OH
Hint
NN e HN~_N<_~NHCH,OH
Y ‘  HCHO Y \H/
Nx. N NYN
NH, NH,
Melamine Resin intermediate

13. A polydisperse mixture of a polymer can be described
by the following composition molar mass data

N; (mol) 0.10 0.20 0.40 020 0.10
M. (kg mol™") 1.00 1.20 1.40 1.60 1.80
Calculate the mass average of this mixture.

(a) 1.43 kg mol™ (b)1.21kg mol™

(c) 2.41kg mol™ (d) 6.27 kg mol™

14. A polymeric sample in which 30% molecules have a
molecular mass 20,000, 40% have 30,000, and the rest
30% have 60,000. The M, and M ,, of this sample are

16.

17.

18.

19.

JEE FINAL TOUCH

Identify the biodegradable polymer.
CN

|
(@) +CH,— CH=—CH—CH,—CH, —CH-};
(b) —(—CHZ—(|3 =CH—CH,

H C  H O |c‘)

\ [l
(¢) +N—(CH,)e—N—C—(CH,),—C 3=

(@) +o—|CH —CH2—(‘“T—O—(|3H—CH2—|C|)%—
CH, 0 CHLCH, O

Hint +O—(|:H 4H2—ﬁ4—cllH—CH2—ﬁﬁ
CH, 0 CHCH, O

PHBV Poly-f hydroxybutyrate-co-hydroxyvalerate is a
biodegradable polymer.

Which of the following statements is false?

(a) Artificial silk is derived from cellulose

(b) Nylon-6,6 is an example of elastomer

(c) The repeat unit in natural rubber is isoprene

(d) Both starch and cellulose are polymers of glucose
Hint Nylon-6,6 is an example of fibre.

Consider the following statements,

I. PVC is useful in making unbreakable cups and
laminated sheets.

II. Glyptalis useful in making paints and lacquers.
III. Polypropene is useful in making ropes, toys,
pipes, fibres, etc.
IV. Bakelite is useful in making combs, electrical
switches, etc.
Which of the above statement(s) is/are correct?
(@) land Il (b) lland IlI (c) llland IV (@1l llhand IV
Hint PVC is useful in making raincoats, handbags etc.

How will you get the monomer for manufacturing
pPvC?

(a) By adding Cl, toC H, (b) By adding HCltoC H,

(c) By addingCl,toCH,

(d) By adding HCl to C H, (in presence of Hg?" salts)

Hint By adding HCI to ethylene in presence of Hg?" salts, the
monomer vinyl chloride is obtained for the manufacture of PVC.

20. Consider the following statements about PHBV and
(a) 36,000; 43,000 (b) 43,333; 36,000 identify the correct one.
(c) 72,000; 86,666 (d) 86,666; 72,000 (a) It is obtained by the copolymerisation
15. Which of the following is used as a catalyst in the (b) It is used speciality in packaging, orthopaedic devices
manufacture of polythene by Ziegler-Natta method? (c) It undergoes bacterial degradation in the environment
(a) Titanium dioxide (d) Al of the above
(b) Titanium tetrachloride and triphenyl aluminium Hint PHBV is obtained by the copolymerisation and is used
(c) Titanium isoperoxide special in packaging. It undergoes bacterial degradation in the
(d) Titanium tetrachloride and triethyl aluminium environment.
Hint Titanium tetrachloride and triethyl aluminium are used as
Ziegler-Natta catalyst.
Answers
1. (a) 2. (a) 3. (¢) 4. (a) 5. (b) 6. (b) 7. (b) 8. (a) 9. (d) 10. ()
11. (b) 12. (c) 13. (a) 14. (a) 15. (d) 16. (d) 17. (b) 18. (d) 19. (d) 20. (d)
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Haloalkanes and Haloarenes

These questions are sync with the concepts given in concept map. Follow concept map to solve these questions,

HALOALKANES
Best Practice ESHOTS]

1.

7.

Which is more reactive towards HCI?
(@) CH,=CH—CH,—OH (b) CH,CH,CH,OH
(c) CHS—C|) H—CH, (d) CH,==CH—OH

OH
+
Hint CH,=CH—CH, (intermediate) is resonance stabilised.

Which mechanism (Sy1orSy2) is followed in the

protonation of CH3;CH,OH and (CH;),CHOH
respectively?

(a) Sy1in both (b) Sy2 in both

(c) Sy1and Sy 2 (d) Sy2 and S

Which of the followings gives recemic mixture on
halogenation?
(a) (CHy),C

(c) CHsCH ,CH,CHj4

(b) (CH3),CHCH,CH(CHj),
(@) (CHLH),C

Hint CH3CH2CHZCH3LCHg—C'EH—CHZ—CHs *Cis

Cl
chiral carbon. Thus, racemic mixture.

Reactivity of halogens towards alkanes is in order
(@)F, > Br, > Cl, > 1, (b)F, > Cl, > 1, > Br,
(c)Cl, > 1, > Br, > F, (d)F, > Cl, > Br, > |,

In the following reaction

2A + dry silver oxide —2Ether + 2AgX, A is a/an
(a) primary alcohol (b) acid

(c) alkyl halide (d) alcohol

Hint 2R—X + Ag,0—23R—O0—R + 2AgX
Alkyl halide (Dry) Ether

Following reaction is of the type
:CCl— : CCl, +CI”

(a) B-elimination

(c) 1, 2 - elimination

(b) a- elimination

(d) E,-elimination

Identify A and B in the following reaction
C,H,C1-45C,H, OH«Z-C,H,Cl

(a) A = aqueous KOH; B = AgOH

(b) A = alcoholic KOH/ A; B = Aqueous NaOH

(c) A =aqueous NaOH; B = AgNO,
(d) A= AgNO,; B=KNO,

10.

11.

12.

Hint  CoHsCl—2 M 5 CH,0H
AgOH
CoHsCl

Chloropicrin is obtained when chloroform reacts with
and reactionis _____ type.

(a) nitrous acid, Sy (b) nitric acid , S¢

(c) picric acid, Sg (d) nitric acid, Sy

Tertiary alkyl halides are practically inert to
substitution by Sy 2 mechanism because of
(a) steric hindrance (b) inductive effect
(c) instability (d) insolubility
Select the reagent that will yield the greater amount of
substitution on reaction with 1-bromobutane.

-+
(@) CH;CH,OK in dimethyl sulphoxide (DMSO)

-+
(b) (CH3) ;C OK in dimethyl sulphoxide (DMSO)
(c) Both (a) and (b) will give comparable amount of substitution
(d) Neither (a) nor (b) will give any appreciate amount of

substitution

Iodoform is formed on warming iodine and Na,CO;,
with
(a) C,HsOH (b) CH,OH

(c) CH,COOH  (d) HCOOCH,

In the following reactions isotopic (@] appears at

B OH
Br () Mg, THF
/\13 / (‘) 9 =
Ch @prcmo” A7 ¢ Ph
(iii) H;O*
(@A (b) B (c) C (d) Both Aand C
. . i) Mg, THF .
Hint  cHy—CH—Ghy—Br L9 T o CricHMg
|
Br
CHp=CHCH,— CH—Ph <—
(i) PhCHO
Br CH,CH—CH, OH (i) HsO™
[*c at Cc("®C)]
() Mg, THF
(i) PACHO
(iliy HyO*

Ph— CH— CH,— CH=CH, (°C at A)
OH
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JEE FINAL TOUCH

13. CH, =CHCHCH=CH, X8 4, A is (a) Glycol (b) Glycerol
(c) Benzene (d) 1, 2-dibromoethane
(a) CH,—CHCH—CH=CH,
| 15. CaOCl, +H,0— Ca(OH), +X

X +CH;CHO—> Y
Y + Ca(OH), — CHCI;, what is Y2

Br
(b) CH, =CH—CH=CH—CH,—Br
(c) CH,==CHCH CH=CHBr

(a) CH,.CH(OH), (b) CHLCI,
(@ CH2=CH—CH2—f|J =CH, (c) CCICHO (d) CCI,COCH,4
Br Hint  CaOCl, + H,O—— Ca(OH), +((3XI)2
14. Which of the following compounds is used in antiknock CH,CHO + Cl,— CCICHO
composition to prevent the deposition of oxides of lead X) )
on spark plug combustion chamber and exhaust pipe? 2CCICHO + Ca(OH),— 2CHCI; + (HCOO0),Ca

)

HALOARENES
Best Practice ESHOTSZ

16. Product on monobromination of following compoundis  718. In the following reaction,
NH—/O OCH,
CHj O O Fe/ Br, NaNH,/ligNH; _ ,
N —_—
Cl
NH_C NH_C The major product Ais
CH, CH,
@ OO OCH, OCH,
(@) (b)
NH,
NH—c” NH—
CH, CH,
OCH, OCH,
NH,
() (@
Cl

17. x =23, AgNO3 2923, yellow or white ppt.

OCH; OCHj
. . 2
Which of the followings cannot be X? Hint NaNH, /lig. NH,
Br by benzyne mechanism

(b) (CHa),CHCI
NH,

oY
CH,Br NaCI~
(C)©/ @ ©/ 19. @CH=CHCH3 + HBr — 2

Hint Aryl halides are less reactive towards nucleophilic

Major product of the above reaction is
substitution, hence this reaction is not given by bromobenzene.

76 MARCH 2016| Chemistry SPECTRUM




iranchembook.ir/edu

JEE FINAL TOUCH

25. What is the predominant product in the following
(a) CH,— (|:H— CH; (b) C|)H— CH,— CHg reaction?
Br Br anhyd. AICI,
CH,CH,Cl——>
(C)@CHQCHECHEBr (d) None of these
(a)@—cm— CHs (b) QCH=CH2
20. Chlorobenzene gives aniline with
(@) NH; /Cu0 (b)NH4 /H,SO,
(c) NaNH,, (d) None of these
(c) (d) None of these
Cl Cl
Hint + NHj + Cwo?ﬂ, + 2CuCl 26. 1, 2-dibromocyclohexane on dehydrogenation gives
presg\LlJre
Chlorobenzene Aniline (@) (b)
21. Which one of the following compounds undergoes
predominaptly Sy2 reaction with aqueous NaOH in ) (d) None of these
polar aprotic solvents?
(a) CH3O@CH2—Br (b)NO, A@CHngr Br 2NaNH,
Hint —
Br
1, 3-cyclohexadiene
) NH CH,—Br q, CH,Br
(0 NHe :: : : f )@ : 27. The compound formed on heating chlorobenzene with
chloral in the presence of concentrated sulphuric acid
22. Which one of the following cannot undergo is
nucleophilic substitution reaction under ordinary (@) gammexane (b) DDT
condition? (c) freon (d) hexachloroethane
(@) Ally! Chl?”gle i (Z) Slenlzylhtlzhllcglde 28. Which is not the intermediate in the halogenation of
(c) n-propy! chioride (d) Vinyl chloride toluene at benzylic position?
23. Which one of the following chlorohydrocarbons readily ~
undergoes solvolysis? (@) @CHz (b) @:CH2
+
(&) CHp=CHCI (b) @CI (c) Both of these (d) None of these
29. Which of the following reacts with chloroform and base
© chcl @ CH.CH.CI to form phenyl isocyanide?
z e (a) Phenol
(b) Benzene
24. Which one of the following statements about benzyl (c) Nitrobenzene
chloride is incorrect? (d) Aniline
(a) ltis less reactive than alkyl halides Hint Carbylamine reaction
(b) It can be oxidised to benzaldehyde by boiling with copper .
nitrite solution 30. Moth repellent is
(c) ltis alachrymatory liquid and gives Beilstein’s test (a) perchloroethane
(d) It gives a white precipitate with alcoholic silver nitrite (b) p-dichlorobenzene
Hint Benzyl chloride is more reactive than alkyl halides because (c) Both (a) and (b)
benzyl carbocation is stabilised by resonance. (d) None of the above
Answers
1. (a) 2. (@ 3. (¢ 4. (d 5. (c) 6. (b) 7. (@) 8. (b) 9. (a) 10. (@)
1. (@) 12. (d) 13. (b) 14. (d 15. (¢) 16. (b) 17. (@) 18. (@) 19. (b) 20. (a)
21. (b) 22. (d) 23. () 24. (a) 25. (b) 26. b)  27. (0 28. (b) 29. (d) 30. (©)
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1.

MASTER STROKE

In the following reaction, identify product

1, 3-butadiene + BrCCl, Zeredde, o

(A)

(@ B~

B
ccl, B) P~

CCly

CCly

LN N N ~

Identify the product in the following reaction.
NO,

KCN + aq - C,H50H
Product

150°C
Br
COOH

COOH
@)

(© (@)

Br

In the following reaction,

Br ©
Ph/\/ EtO~/EtOD PhA

(Major product)
by which mechanism does the reaction proceed?
(a) E (b) E,
(©) Ees (d) a-elimination
(@)

é — Me)I\/\/\COOH
A

B

The above conversion can be carried out by which
reagents?

(@) () HBr + peroxide  (i)MezCO~, A (i) O5/HO
(b) (i) HBr (i) CoHsO™ A (i) O4/HLO
() (i) HI (i)MeO®, A (i) O4/Zn, acid

(d) HCI + peroxide

Which one of the following compounds
Sy 1 and Sy 2 mechanisms?

(a) MeM Br
(c) Ph "

gives

b) Me~” Br
@~ al

Hint Allyl halides undergo Sy 1and Sy2.
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10.

11.

12.

NaOH(aq)
625K and 300 atm

CeH;Cl

The product can be

(a) benzal
(c) benzol

(b) sodium benzoate
(d) sodium phenate
Hint PhCl—"___, PhONa

High temperature  Sodium
and high pressure  phenate

When iodoform is heated with silver powder, the
gaseous product formed is

(a) ethene
(c) ethane

(b) ethyne
(d) silver iodide

Pick up the correct statement about alkyl halide.

(a) These are associated with each other by H-bonds

(b) These dissolve in water quickly

(c) These dissolve easily in organic solvent

(d) These do not contain any polar bonds in their molecules

Which one of the following cannot be used for the
preparation of iodoform?
(a) Acetone
(c) Ethanol

(b) Methanol
(d) Acetaldehyde

In order to get ethanethiol from bromoethane, the
reagent used is

(a) sodium bisulphide

(b) sodium sulphide

(c) potassium thiocyanate

(d) potassium sulphide

In the following reaction sequence, slow and fast steps
respectively are

I +
CH3— CH—CH3— CH3;— CH— CHj3
| 1
Br
CH3_ CH=CH2
(@) land Il
(b) land |

(c) Both are slow steps
(d) Both are fast steps

Which is not the Wurtz-fittig reaction?

@) @CHZfCH Na/ether

b CH.Cl + ¢ Na/ether
( >
() @—m + CHycl Nevether,

(d) None of the above
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JEE FINAL TOUCH

13. CH,CH,Cl by Wurtz reaction forms

(a) ethane, ethene and butane (b) ethene and butane
(c) Only butane (d) Only ethane

(i) KCN

14. C3HgCl, —— CH3—CHCOOH
(ii) HyO* [
(A)
(iii) A CH3
Here, Ais

(a) 1,1-dichloropropane
(c) 2,2-dichloropropane

(CH3),CCl, —EN .

l— (CH3),CH(COOH),
A

(CH3)sCHCOOH

(b) 1,2-dichloropropane
(d) 1,3-dichloropropane
Hint (CH3):C(CN),

H,O*

15. Westron has the formula
(8) CF.Cl,
(c) C,HLCl,

(b) CHCI,
(d) CHF,

16. Ethyl chloride is converted into diethyl ether by

(a) Wurtz reaction (b) Grignard’s reagent
(c) Perkin's reaction (d) Williamson'’s synthesis
Hint CH;—CH,—ONa + CI—CH,—CH; —

A

Sodium ethoxide

17. End product of the following sequence of reactions is

QBr NH 4 OyH0 o
BaO
O

c D
oo
(©) E>:o @ ()

HOOC COOH

18. Which is highly selective?
(a) Chlorination of hydrocarbons
(b) Bromination of hydrocarbons
(c) Both (a) and (b)
(d) None of the above

19. 2-bromopentane is heated with potassium ethoxide in
ethanol. The major product obtained is
(a) 2-ethoxy pentane (b) 1-pentene

(c) trans-2-pentene (d) cis-2-pentene

20. When chlorine reacts with ethyl alcohol, it forms
(a) chloroform (b) chloral
(c) ethyl chloride (d) carbon tetrachloride

NaCl + CHy—CH, —O —CH,—CH,

Answers
1. (b) 2. (a) 3. (b) 4. (b) 5. (@) 6. (d) 7. (b) 8. (c) 9. (b) 10. (a)
11. (@) 12. (a) 13. (c) 14. (c) 15. (c) 16. (d) 17. (c 18. (b) 19. (¢) 20. (b)
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Instructions

TEST Ttner

Comprehensive Simulator Test Series for AIPMT & AlIMS

AIPMT

Scale UP

}Questions to Measure Your Problem Solving Skills

» This test consists of 45 questions and each question is allotted 4 marks for correct response.

o Candidates will be awarded marks as stated above for correct response of each question. 1/4 marks will be deducted for indicating incorrect
response of each question. No deduction from the total score will be made if no response is indicated for an item in the answer sheet.

* There is only one correct response for each question. Filling up more than one response in any question will be treated as wrong response
and marks for wrong response will be deducted according as per instructions.

)
u

When 1.763g of hydrated BaCl, is heated, 1.505 g of
anhydrous salt is remained, what is the formula of
hydrate?

(a) BaCl,- 5H,0 (b) BaCl,- HO

(c)BaCl,-2H,0 (d) None of these

Determine K for the reaction,

%Nz (9) + %Oz (9) + %Br2 (g = NOBr(g) from the
following data at 298K. The equilibrium constant for
the following reactions, 2NO(g) =N, (g) + O, (g) and

NO(g) + % Br, (9) == NOBr(g) are 2.4 x 10*°
and 1.4 respectively

(a) 8.352 x 10"
(c) 9.037 x 10'°

(b) 9.037 x 1071
(d) 8.352 x 10~ 12

Which among the following, has Z-configuration?

— C=C—H Cl Me
@ Me:?_nge () ;>_<—Me
Me Me Me
Me
| H Br
© Ho)_ge @ Me—: :—COOH

Me

Which one of the following statements about the

zeolites is false?

(a) They are used as cation exchangers

(b) They have open structure which enables them to take up
small molecules

(c) Zeolites are aluminosilicates having three-dimensional
network
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7.

(d) Some of the SiO4~ units are replaced by AIO§™ and AIOg™
ions in zeolites

The decreasing order of acidic character of the

following organic compound is

o)
i
I.Ph—C—NH, II. NH
I11. PhNH, o)
@IU>1>1 GU>1>1 @©lI>l>1 @Il>I>I

A hydrocarbon C¢H,;, decolourises bromine solution
and yield n-hexane on hydrogenation. On oxidation
with KMnQO,, it gives two different monobasic acids of
the type R—COOH. The compound is

(a) cyclohexene (b) 2-hexene (c) 1-hexene (d) 3-hexene
Match the following Column I with Column II.

Column | Column I
(Compounds) (PK,)
p. 4.69
A. Me NH,
g. 512
NH,
B.
Me
r. 4.58
c NH,
Me
5 @NH2 s. 439
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10.

11.

12.

13.

14.

AIPMT PREP UP

Codes

A B C D A B C D
@ s r q p ) p q r s
© a p s r @ s r g p
The correct order of ionic radii of Yb® ¥, La’ ¥, Eu®* and
Lu®t is

a) Yb¥ < Ladt< Eud < Lu®™

(@)

)Lt < El < La® < Yb*

(c)la’*<Eu® < Lu®* < YR

(@ Yb¥ < Ll < EWl*<Lla®*

The following carbohydrate is very important for
human body,

CH,0OH
H Q oH
H
OH H
OH H
H

Anomeric carbon present in the carbohydrate are
(@)1 (b) 2 ()3 (d) 4
Consider the reaction, A —— B. The concentration of

both the reactant and the product varies exponentially
with time. Which of the following figures correctly
describe the change in concentration of reactants and
products with time?

t 8] ) 5]
(@ ¢ () &
O O

Al [A]

Time—- Time—-

i— [B] 1 Al
© s @ 5
o o

[A] [B]

Time—- Time—-

The difference between two heats of reaction at

constant pressure and a constant volume for the
reaction, 2C4Hg (1) + 150, (g) — 12CO, (g) + 6H,0(]) at
25°Cin kJ is

(a) —7.43 (b) + 372 (c) - 372 (d) +7.43
What is the mass of carbon present in 0.1 mole of
sodium ferricyanide Nag [Fe(CN)g]?

(@72g (b) 4.5 kg (c)45g (d) 7.2 kg

The transition state from n=4 to n=3 in a He' ion

results in UV radiation. Infrared radiation will be
obtained in the transition from

@n=2——n=1 b)n=3—n=2
c)n=5—n=4 (dn=8——n=6

At 1.10 atm and 298 K, a gas undergoes a reversible
adiabatic expansion to 1.00 atm and 287 K. What is the
molar heat capacity of the gas?

(a) 5cal mol™' (b) 6 cal mol™"

(c)7 cal mol™" (d) 8 cal mol™'

15. Ina 15 Lvessel, HI was heated to attain equilibrium. At
equilibrium, 2523.5g HI, 3056 gl,, 206 gH, were
present in the mixture. The K. will be
(@) 0.3 (b) 0.03 (c) 3.0 (d) None of these

16. Which of the following statements is wrong?

(a) The decreasing order of the numerical value of heat of
combustion is

> O>»

(b) Cycloalkanes are planar

(c) Cyclopropane has higher heat of combustion per
methylene (—CH,—) group than that of cyclobutane

(d) With the exception of cyclopropane, cycloalkanes are
non-planar

1 7. R R NH,—NH, B
N +0,

A NH, —NH,+HgO
Zn-Hg/HCl

D
B, C and D respectively are
0O
R R A A~ ~_F
(@) o
o) (B) o ©)
R
R
X =
O (D)
O R
R R R
° @ ° ° ©
R R
SN
(D)
R
R
(c) R\/\/\/\/R \”/\/\E/
(B) 0 o] (©)
(0] ) O
R
0 B) o ©)
(0] o ©O

18. Which of the following statements are true about the
benzoin reaction?

@— CHO + Me @ QALECKEN,

(a)CN attacks at the (—N—O group ) of A
(b) CN attacks at (\C O group) of B
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(c) The major product formed is
O

OH
(d) The major product formed is
H

0
Me
02N

O
19. Pick up the incorrect statement.
(a) The boiling points of alkyl halides are more than those of the
corresponding alkanes
(b) In  water, the solubility
CHOH> CH;OH> C H-OH
(c) CgHsNH, is a weaker base than NH,4
(d) All of the above statements are wrong

order of alcohols s,

20. How many geometrical isomers can be formed from
[Pt(NH;) (Br) (C1) (Py)] ?
@3 (b) 4 ()5 (d) 6

21. A transition metal A has 'spin-only’ magnetic moment
value of 1.8 BM. When it is reacted with dilute
sulphuric acid in the presence of air, a compound B is
formed. B reacts with compound C to give compound D
with the liberation of iodine. Then, the metal A and
compounds B, C and D respectively are
(a) Ti, TiSO,, Kl and Til, (b) Zn, ZnSO,, Kl and Zn,l,
(c) Cu, CuSO,, Kland Cu,l,  (d) Cu, CuSO,, Cu,l, and Cul,

22. Which of the followings is not correctly matched?

Polymer Monomer(s)
(@) Teflon Tetrafluoro ethylene
(b)  Plexiglass Methyl methacrylate
(c) Orlon Glycerol, phthalic anhydride
(d) Buna-S Styrene, 1, 3-butadiene

23. 1f 50% of a radioactive substance dissociates in 15min,
then the time taken by the substance to dissociate 99%

will be
(a) 50 min (b) 100 min (c) 99 min (d) 150 min
+
24, CH,CN+ H,0 11, pFxcessClh g
Red P

In the above reactions, A and Brespectively are

(a) CH4COOH, CCI{CO0OH (b) CHLCH,OH, CHLCH.CI

(c) CH,CHO, CCI,CHO (d) CHCOCH3, CCICOCH,
25. Match the following Column I with Column II.

Column | Column Il
A. Leclanche cell| p. Cell reaction,2H, + O, — 2H,0
B. Ni-Cd cell q. does not involve any ion in solution
and is used in hearing aids.
C. Fuel cell r.  Rechargeable

Reaction at anode,

Zn— Zn®* + 2e”
t.  Converts energy of combustion into
chemical energy.

D. Mercury cell | s.

Codes

A B C D A B C D
@ p g r t b) t r s p
¢ s r t g @ s 1 g p
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26. Cand Sibelong to the same group in the periodic table.
Then, what is the reason behind Me;Si CH,COOH and
Me;CCH,COOH being different in acidic character?
(a) Si has larger atomic size than C
(b) Siis more electronegative than C
(c) Si'is more electropositive than C
(d) Si has lower atomic volume than C

27. 16 g of oxygen at 300K occupies volume of 5 dm®, what
will be the workdone in expanding it isothermally until
the volume becomes 25 dm® ?

(a) + 2.30 x 10*J (b) — 2.01 x 10%
(c) +2.01x 10%J (d) - 2.30 x 10*J

28. When a light of wavelength ‘A’ falls on a metal surface
with intensity ‘X', the metal emits Y electrons per
second of average energy Z. What will happen to Y and
Z, if X is doubled?

(a) Y will be doubled and Z will become half
(b) Y will remain same and Z will be doubled
(c) Both Y and Z will be doubled

(d) Y will be doubled but Z will remain same

29. Calculate the heat of combustion of ethene from
following bond energy data,

H H
\C=C/+ 30=0—>20=C=0 + 2H—O—H
Different bonds C=C |[C—H |O=0 C=0|0—H

Bond energy (kJ mol™ 1) 619 414 499 724 460

(a) — 865 kJ mol™! (b) + 964 kJ mol~'
(c) — 964 kJ mol ™" (d) + 865 kJ mol™!

30. The correct order of stability of the following

compounds is

I II 111
@I1>1>1 @G WM=>1u>1 @ l=>1>1 @!I>I>I
31. Match the following Column I with Column II.
Column | Column i
Me p.  Williamson's
A )\ Cone.H,80, | synthesis
Ph OH
Me Me g. Intramolecular
B. )\4 + . dehydration
Ph ONa Ph Br
(i) Hg (OCOCF3), | r. Ph—CH=CH,
¢ Ph—CH=CH————>
. Me
PN
Ph Br
(iii) NaBH,
Ne Me Me
D %7 ONa + MeBr—— s )\ )\
- Ph .
Me Ph O Ph
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32.

33.

34.

35.

36.

37.

38.

11.
21.
31.
41.

AIPMT PREP UP

Codes 39. 25g of a solute of molar mass 250g mol ™! is dissolved in

@ é § Cr: 2 (b) 2 E Cr: E 100 mL of water to obtain a solution, whose density is

© q r s p @ s r q p 1025 gtmoll’ ! The molarity and molality of the solution
L . . respectively are

A nCew garbon-car})on bond forDmatlon 1s|p9551b1e }n (8) 0.75 and 1 (b) 0.8 and 1

(a) Cannizzaro reactlon. (b) elcarbo>l<y ation reactpn (c)1and 0.8 () 1and 0.75

(c) Clemmensen reduction (d) Reimer-Tiemann reaction . .

. . . . 40. What volume of air containing 21% of oxygen by
Wthh, of the following amzmes will form stable volume, is required to completely burn 1kg of sulphur
diazonium salt at 273 to 283 K? (Sg) which contains 4% incombustible material? Sulphur
(&) CoHsNH, (b) CgHsNH, burns according to the reaction ! S + O, —> SO
() CgHsCH,NH, () Cg HsN(CHy), g g2 2:
A M"* metal ion has d* electronic configuration and it (a) 1800 L (b) 4800 L (c) 3200 L (d) 5800 L
forms a CQH%PI‘?? with thnrfe bidentate ligand. If A, > P, 41, At what partial pressure, oxygen will have a solubility
;h)e;thbrldlsé(l;ongof M 15( ) ool @ 50 0f 0.05 g L™ ! in water at 293 K2 Henry's constant (Ky;)
aa-sp sp ¢ sp Sp for O, is 34.86 K bar.

All the following statements about the transition (a) 2 bar (b) 0.98 bar  (c) 1.2 bar (d) 2.5 bar
elements are correct except one which is 42. KI and sucrose solution with 0.1M concentration have
(a) Most of the transitional elements are predominantly metallic osmotic pressure of 0.465 atm and 0.245 atm
(b) In aqueous solution many of their simple ions are coloured respectively. What is the degree of dissociation?

(c) Most of the transitional elements have partially filledd-orbitals (a) 84.6% (b) 82.3%

(d) Most of transitional elements show only one valence state (c) 89.8% (d) 85.2%

Chargalff's rule said that in an organism 43. Match the following Column I with Column II.

(a) amount of adenine (A)is equal to that of cytosine (C)and the

amount of thymine (T)is equal to that of guanine (G) Column| Column i
(b) amount of all bases are equal (Physical quantity) : (Stunit)

(c) amount of adenine (A)is equal to that of thymine (T)and the A.  Resistance p. Sm~

amount of guanine (G) is equal to that of cytosine (C) B. Conductance g. Sm?mol™"

(d) amount of adenine (A)is equal to that of guanine (G)and the o
amount of thymine (T) is equal to that of cytosine (C) g l(\:/lolllar cor;dutcnwty r Ohj? (@)
. ell constan S.
Which one of the followings is not a true statement? . m
. L . E.  Conductivity t siemen (S)
(a) o-carbon of ci-amino acid is asymmetric
(b) All proteins are found in L-form Codes
(c) Human body can synthesise all proteins that we need A B C D E A B C D E
(d) AtpH =7, both amino group and carboxylic group exist in @ t s r 9 p (B r t g s
ionised form € p 9 r s t (@@ t s g p r
Match the following Column I with Column II. 44. 1f the molar conductivities at infinite dilution of NaCl,
HCl and CH;COONa are 126.4, 4259 and
Column | Column i 910 S cm? -1 tivel hat will be th 1
(Colloidal of dispersion) (Nature of dispersion) ’ Cn_l _mo resfpec ,lve Y, what will be the molar
A Mik 0. Solid in liquid conductivity of acetic acid?
' CooE (a) 295.3 S cm? mol ™' (b) 300.5S cm? mol™ !
B. Clouds g. Liquidin gas 5 . 5 o
C. Paints r. Solid in solid (C) 295.0 S cm” mol (d) 390.5 S cm“ mol
D. Jellies s. Liquid in liquid 45. The rate constant for the decomposition of a
t.  Liquid in solid hydrocarbon is 2418 x107° s~ ! at 546 K. If the energy
Codes of activation is 179.9 kJ/mol, what will be the value of
A B C D A B C D pre-exponential factor?
(@ s q p t b)) p t 1 q () 3.9%x 102 s (b) 5.6x 10712 g~
¢/ s t p ¢ @ p g r t (c) 6.2x 107 2 57! (d25% 10?571
Answers
(c) 2. (b) 3. (a) 4. (o) 5. (a) 6. (b) 7. (c) 8. (d) 9. (a) 10. (b)
(@) 12. (a) 13. (d) 14. (a) 15. (b) 16. (b) 17. (b) 18. (¢) 19. (d) 20. (a)
(c) 22. (c) 23. () 24. (a) 25. () 26. () 27. (b) 28. (d) 29. () 30. (a)
(c) 32. (d) 33. (b) 34. (a) 35. (d) 36. () 37. (b) 38. (a) 39. (b) 40. (c)
(b) 42. (c) 43. (c) 44. (d) 45. (a)
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Sir, I had read the Le-Chatelier’s
principle many times. But still get

confused about the direction of
reaction by varying the temperature, in case of
exothermic reactions. Please explain me in an easy way
to clear my confusion. [Rahul Singh, Delhi]

= Dear Rahul, do not get confused, keep in mind that at
equilibrium, system is being held at a specific temperature, so
that net reaction does not actually change the temperature of
the system. Now, as we increase the temperature of the
system, this increase in temperature will increase heat of the
system. For exothermic reactions (produce heat when
proceed in forward direction), as we increase the temperature
of the system, this system will try to maintain its equilibrium
temperature. For this, the system tends to move in reverse or
backward direction (converting products back to reactants) so
that temperature remains same. On the other hand, when we
decrease the temperature of the system, it tends to move in
forward direction and maintain its equilibrium temperature.

Sir, burning of wood is a spontaneous

or feasible process according to

thermodynamic laws. But wood

cannot burn itself, it starts burning only after igniting it.

Please explain. [Pooja Sharma, Meerut]

= Wood could not burn itself. It first undergoes thermal

degradation or pyrolysis. Some of the products of pyrolysis

are, combustible gases, vapours and mists. Under the

influence of heat, wood produces gaseous substances that

react very fast with oxygen leading to high inclination of wood

to ignite and burn. Combustion takes place as a reaction

between oxygen and gases released from the organic

material. Gaseous substances react with each other and

oxygen, releasing a large amount of heat that further induces

pyrolysis and combustion reactions. The burning may

continue of its own until the wood has been consumed except
for inorganic products left as ashes.

84 MARCH 2016| Chemistry SPECTRUM

Acidic strength

Sir, I have solved many problems in
which mixture of an acid and a base is
given.

But in some problems I could not get which species
should act as an acid or a base and unable to find out the
direction of the reaction. Explain me how can I solve

such type of problems? [Rachna Bansal, Pune]

= The direction of reaction in such type of problems depends
upon the relative strengths of conjugate acid-base pair. You
can use following table to find out the relative strength of
conjugate acid-base pairs.

Acid (HA) Base (A)
=S HCIO, Cl?“ Very weak £
s| Ha Strong acids cl bases. (Negligible | &
% | H,S0, } (100% dissociated HSO, | tendency to %
£ in aqueous solution) - | protonated in ‘%
3 HNOg NO; aqueous solution) | R
<| HO" H,0
Acid (HA) Base (A)
HSO; soz
HsPO, H,PO;
HNO, ’;‘92
HF : Weak bases
CH,COOH | Weak acids CHCO, (Moderate tendency | =
(exists in solution  HCO5 £
H,CO4 . i 3 to be protonated 24
H.S as amixture o L HS in agueous solution) 2
+2 HA, A and H30 ") NH; 5
NH, CN 2
HCN co; &
HCO; oH
H,O
NHj Ve N'jz Strong bases 100%
OH weZk acids o~ protonation in aqueous
Ho H solution 4
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To predict the direction of reaction, use the balanced equation
to identify the acids and bases and then use the above table
to identify stronger acid and stronger base.

When equal concentrations of reactants and products are
present, proton transfer occurs from the stronger acid to
stronger base.

.
e.g. HxS0,(aq)+ NHj(ag)=—=NH,(aq)+ HSO,(aq)

+
HS0,(aq) + NHs(ag)— NH, (ag)+ HSO, (aq)
Stronger Stronger Weaker Weaker

aci base acid base

Hence, direction of reaction should be forward.

Again, for

HCO3(aq)+ SO; (ag) = HSOj(aq)+ CO5 (aq)
HCO3 (aq) + SO (ag) — HSO; (ag) + COZ (aq)

Weaker Weaker Stronger
acid base St;girzjger base

Hence, direction of reaction should be backward.

Sir, please explain me the energies of
the atomic orbitals for hydrogen atom.
[Anuj, Kanpur]

= Dear Anuj, for hydrogen atom the energies of the atomic
orbitals are related only to the principal quantum number (n)
and not the azimuthal quantum number (/), so for hydrogen
atom, the 2s and 2p orbitals are degenerate, i.e. have equal
energy levels. This is not the case for many electron atoms
where, the 2s orbital has lower energy than 2p orbital.

In an atom with more than one electron, there are
electron-electron  repulsions in addition to attractive
interactions between the protons of nucleus and the
electrons. These electron-electron repulsions serve shielding
of electrons from nuclear charge.

e.g. In lithium the two electrons in 1s-orbital lie largely
between the nucleus and the 2s electron. This means
the charge felt by the 2s electron, known as the effective
nuclear charge (Z;), is considerably less than the actual
charge of +3.

Sir, alcohols always considered as
causing ill effects to health, economy
and society. But are there any uses

which alcohols can find in our daily life? Please explain.

[Nisha Gupta, Saharanpur]

= Dear Nisha, alcohols are not always harmful for us. Heavy
consumption of it, can damage the body organs and
systems, especially liver, stomach and brain.
These have many uses in our daily life that are give below :
As fossil fuels These burn very cleanly, producing only
carbon dioxide and water. Ethanol is considered a renewable
fuel as it can be made from renewable sources such as
sugarcane.
In perfumes Ethanol is least toxic among alcohols. Itis used in
perfumes to stop the plant and animal extracts from going off.
As an antiseptic Alcohol is safe for use on the skin, because it
works at lower concentration (65-82%).
As a good solvent Alcohols act as good solvents. Ethanol is
often used to dissolve chemicals that are insoluble in water,
e.g. perfumes, cosmetics and vegetable essences such as
vanilla extract.
As a cleaner These are used to get rid of bacteria and oil.
Alcohols are also used in mouthwash.

Sir, please explain me how can I solve
problems related to order of acidic
strengths of aliphatic and aromatic

carboxylic acids? [Rupali Singh, Dehradoon]

= Dear Rupali, strength of acids is indicated by pK, value.
Higher the value of K, or lower the value of pK,, stronger is the
acid.
Aromatic acids are more acidic than aliphatic acids
Effect of substituents on acidity of aromatic and aliphatic
carboxylic acids. Electron donating groups decrease the
acidify and electron withdrawing groups increase the acidity
of carboxylic acid. Among substituted aromatic acids the
strength decreases as follows:

COOH COOH  COOH COOH  COOH
0" 00
> > > > >
NO,
NO,
5534 é;H K;SOH é;w
OCH,

The effeot of a substituent group is maximum at
ortho position due to nearness. It is called ortho effect.
For aliphatic carboxylic acids you may consider the following
decreasing order of their acidic strength :
HCOOH > CH,COOH > (CH4),CHCOOH > (CH,);CCOOH
ClLCCOOH > CI,CHCOOH > CICH,CO0H > CH,COOH
CH,CH,CHCICOOH > CHCHCICH, COOH

> CICH,CH,CH,CO0OH
CF,CO0OH > CCI,COOH > CHCI,COOH >NO ,CH,CO0OH
FCH,COOH > CICH,COOH > BrCH,COOH >HCOOH
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F Amazing facts with proper explanation.

d-and f-block Elements

© Why is cis-platin not used as an anticancer drug
now-a-days?

Although cis-platin [cis-PtCl,(NH;),] has proved very successful, but
there are many problems with its use. It only affects a narrow range of
tumors and some become resistant to it. It also has severe toxic effects
that gives rise to many side effects such as

* An increased risk of getting an infection due to drop in white blood
cells which make it harder to fight infections and one can become
very ill.

Tiredness and weakness (fatigue) during and after treatment.

It can cause kidney damage, nausea, hair loss and some hearing
loss especially with high pitched sounds.

One may not be able to become parent after treatment with this
drug.

It can cause numbness or tingling in fingers or toes, which results
difficulty with fiddly things such as doing up bottons.

It can cause loss of taste or a metallic taste.

The toxicity occurs because cis-platin does not selectively target
tumors but affects all cells. The platinum coordinates to other
molecules in the body, such as proteins, in addition to DNA. There has
been a great effort to find other platinum compounds that work as well,
or even better, but have fewer side effects. Carboplatin and satraplatin
are both examples of newer platinum anti-cancer drugs. Carboplatin
contains a bidentate dicarboxylato ligand instead of the two chloro
ligands. The dicarboxylato ligand is less labile which makes
carboplatin less toxic, so larger doses are possible. Satraplatin is a
platinum (IV) complex, and is more soluble in water than cis-platin. This
allows it to be taken orally rather than as an injection.

O
0 O
HSN\Pt < HaNa,, Fl’l _.N\\\\\\C| Me
HNT CyH N L g e
(0]
Carboplatin o)

Satraplatin

Enough hydrogen can be stored in zinc based networks.

Basic zinc ethanoate has the formula [Zn,O(0,CMe)g] If the
ethanoate ligands are replaced by 1,4-benzenedicarboxylato ligands,
the benzene rings link adjacent complexes together into a network
structure. This is an example of a coordination network known as Metal
Organic Framework (MOF). The coordination network crystallises from
solution with solvent molecules in the pores, but these can be removed
by heating. The network formed with dicarboxylates are particularly
robust and often stable to over 300°C. Once the solvent molecules
have been removed, the pores can be used to store gas molecules.
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Hydrogen uptake into such zinc based networks has been studied to see
whether these materials can be used to safely store hydrogen and the
results are promising.

O =12n0,
—=0.C CO,

Zn,O units are connected by the 1,4-benzene
dicarboxylato ligands

© Gold and silver are the only d-block metals that occur

naturally in the elemental form.

Gold, silver, copper and platinum metals occur in nature in larger
amounts. There are very few metals that can resist natural weathering
processes like oxidation. That is why silver and gold are found as native
metals. Gold is the most well known native metal. Mostly gold is mined as
native and can be found as nuggests, veins or wires of gold in a rock
matrix, or fine grains of gold, mixed with sediments or bound with rock.
Native silver may also occur as cubic, octahedral or dodecahedral
crystals. It may occur alloyed with gold as electrum.

Silver nuggets, wires and grains are relatively common but there are also
a larger number of silver compound minerals owing to silver being more
reactive than gold.

© Gold nanoparticles are used in drug delivery.

Nanoparticles have comparable size as that of many biological
materials. Thus, they can be used for drug delivery system. These
nanoparticles are used in the form of nanoshells. Nanoshells are very tiny
spheres with a silica core covered by a layer of gold nanoparticles. Such
nanoshells have tunnable optical wavelengths. The tunnability depends
on the thickness of the gold nanoparticle layer. The researchers have
adjusted this thickness for the wavelength to fall in the near infrared
region, aregion where human blood and tissue are relatively transparent.
One such nanoshell system in used for insulin delivery. In this case, the
tunnable nanoshells are embedded into polymers that respond to
temperature change. The polymers form a capsule like container in
which drugs such as insulin can be held. Irradiating the polymer with the
proper wavelength causes the embedded nanoshells to heat up, which
in turn activates the polymer and causing it to collapse and release the
drug.

layered around a silicone core.
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STATES OF MATTER

We read some topics from this chapter in Physics also. So, this chapter is important from exam point of view as we can
cover up both Chemistry and Physics. Different types of problems may be asked in exams from this chapter. We are
providing problem solving strategies for some selected important topics as below

Ideal Gaseous Laws

TYPE 1 When one quantity is constant in the problem
and asked to find out another one.

e If temperature (T) is constant, apply Boyle’s law
(P =p,l, =psls =...)
e If pressure(p) is constant, apply Charles’ law

b b _b_
nT, T

e If volume (V) is constant, apply Gay Lussac’s law
PP
nhhnLh

e If number of moles (n) is constant, apply
P _ PV,
h T

TYPE 2 When there is no constant quantity given in
the problem

e Ifnis asked to find out apply, pU =nRT

e If density (d) is asked to find, apply pM = dRT
(M =molar mass)

TYPE 3 When, in a gaseous mixture, partial pressures
and volumes are given and asked to find out total
pressure (p) apply Dalton’s law of partial pressures,
_pbh+pl,
U+,
* When partial pressure of single species is asked to
find, apply p; =X,P
(X, =Mole fraction of single species)
Number of moles of one species

" Total number of moles of all species
present in gaseous mixture

TYPE 4 When pressures of moist gas and water vapour
or aqueous tension is given and asked to find out
pressure of dry gas, apply.

Pressure of dry gas =Pressure of moist gas — Pressure of
water vapour or aqueous tension.

CHEMISTRY CONCENTRATE
PRACTICE PROBLEMS

= 1.22 gofagasmeasured over water at 288 K temperature and 775 mm pressure
of mercury occupied 900 mL volume, calculate the volume of dry gas at NTP.
Vapour pressure of water at 15°C is 14 mm.

= Find the total pressure exerted by 1.6 g methane and 2.2 gCO, contained ina 1L
flask at 27°C.

Graham’s Law of Diffusion or Effusion

Generally, questions are not asked directly from this topic. Some
quantities are provided in the problem and asked to find out some
other interlinked quantities. We can solve them as follows :

TYPE 1 When rates of effusion or diffusion of two gases are provided and

asked to find out ratio of densities. Apply, L (;—2
p) 1

TYPE 2 When densities of two gases and molecular mass of one gas are
provided and asked to find out the molecular mass of other gas apply,

d _ My
dl Ml

TYPE 3 When volumes and rates of two gases are provided and asked to find

n Ut
out time, apply, -+ =-2-2
rno Ut

TYPE 4 When rates and molecular masses of two gases and pressure of one
gas are provided and asked to find out pressure of another gas, apply

CHEMISTRY CONCENTRATE
PRACTICE PROBLEMS

= What will be the ratio of diffusion of helium and methane under identical
conditions of pressure and temperature?

= 100 cm® of NH, diffuses through a pin hole in 32.5s. How much time will 60 cc of
N take to diffuse under the same conditions?

= At27°C, hydrogen is leaked through a tiny hole into a vessel for 20 min. Another
unknown gas at the same temperature and pressure as that of hydrogen leaked
through the same hole for 20 min. After the effusion of the gases the mixture
exerts a pressure of 6 atm. The hydrogen content of the mixture is 0.7 mole. If the
volume of the container is 3 L, what is the molecular mass of the unknown gas?
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STRATEGIES FOR YOU

Kinetic Theory of Gases

Generally, direct formula based questions have been asked from this
topic. Different types of problems that can be asked given below

TYPE 1 When two or three quantities are provided in the
problem and asked to find out average (v) or root mean square
(Vyms) OF most probable velocity (v, apply formulae,

.« +u2 /SR /8p
M \'mM

u1+u2+ +uN /3R /3pU \/7

° Urms
N

2RT 2pU 2p
L] UP = —_— —_— —_—

M M P
© Uy iU Wy = V2! ﬁﬁ,

i
vy <V <Vpe=1:1.128:1.224)

TYPE 2 Ifurms, volume (V), total number of gas molecules (N),

and mass of gas molecule (m) are given and asked to find out

ressure, appl —lmNu
p , apply p 3y Vs

TYPE 3 When pressure (p) and volume (V) or temperature (T)
are provided and asked to find out average Rinetic energy (E¢ )

apply,
3 3
e For 1 mole of gas (N=N,) = E ZERT :>ng

e Fornmole of gas, Ey, =%nRT =%pU

. 3RT 3
For a single molecule, £y e =——==
N, 2
k =Boltzmann’s constant
At absolute zero there is no molecular motion of gas occurs.

TYPE 4 When velocities of different gases are provided and asked to
find out some other quantities or vice-versa apply,

v M
-L = |=2 (At same temperatures and different molecular masses)
&) 1
v T,
-L = |-L (At different temperatures and same molecular masses)
vy 2

v _ |TM,
P LM,

(At different temperatures and different molecular masses)

CHEMISTRY CONCENTRATE
PRACTICE PROBLEMS

= (Calculate the root mean square, average and most probable speed of
N, at 25°C.

= (Calculate the pressure exerted by 10% gas molecules each of mass
10~% giin a gas container of volume 1L, the rms speed is 10° cms™".

= A gas bulb of 1L capacity contains 2.0x 102" molecules of nitrogen
exerting a pressure of 7.57 x 10% Nm~2. Calculate the root mean
square speed and temperature of the gas molecules. If the ratio of most
probable speed to the root mean square speed is 0.82, calculate the
most probable speed of these molecules at this temperature.

days f&is = cum 9T FE
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@ Very Short Answer Type Questions

1. What does 'pyrometallurgy’ mean?

Hint Extraction of metal by using reductant and heat with metal
oxide.

2. Using a haloalkane and a nucleophile, synthesise
SN TN
Hint ~_~_~_~Br+HC=C Na'

3. Give reason
Reactivity towards Lucas reagent, decreases in the
following order

2-methyl-2-propanol > butan-2-ol > butan-1-ol.

Hint Order of reactivity of carbocation towards lucas reagent
3°>2°>1°.

4. Which reducing agent is employed to get copper from
the leached low grade copper ore?
Hint Scrap iron orH,

5. Define peptisation.

@) Short Answer Type | Questions
6. Arrange the hydrides of group 15 elements in the
increasing order of their boiling points.

Hint As the molecular mass of elements increases van der
Waals’ force increases. Intermolecular H-bonding in ammonia
is maximum. Hence, boiling point of ammonia is greater than
PH; and AsH;.

Order of boiling points : PH; < AsH; <NH; <SbH5; <BiH;
7. Complete the following chemical equations.
(i) Fe** (ag) + MnO; (aq) + H' (ag) —>
(ii) CL 07 " (aq) + H,S(g) + H' (ag) —
Hint (i) 5Fe?" (aq) + MnO3(aq) + 8H" (ag) — Mn?* (aq)
+ 5Fe" (aq) + 4H0(/)
(i) Cr02"(aq) + 3H,S(aq) + 8H' (ag) — 2Cr** (aq)
+3S(s) + 7TH0())

8. (i) Aldehydes are more reactive than ketones,
Complete the above reaction.

. ng +
(ii)) CHy —C=C—H——?
H,50,
H (0]
e ||
Hint CHC=CH %, CH,—C —CH,==CH,—C—CH,
dil. H; 804 Propanone

9. (a) Following reactions occur at cathode during the
electrolysis of aqueous silver chloride solution.

Ag*(aq) + - — Ag(s); E° =+0.80V

H*(aq) + & —> %HZ @) E° =0.00V

On the basis of their standard reduction electrode
potential (E°) values, which reaction is feasible at
the cathode and why?

(b) Define limiting molar conductivity. Why
conductivity of an electrolyte solution decreases
with the decrease in concentration? [Delhi 2015]

Hint (a) Reduction of Ag * is feasible.
(b) On dilution, the number of ions per unit volume that

carry the current in a solution decreases.
70. (i) What are fibrous proteins?
(ii) Name the purines present in DNA.

© Short Answer Type Il Questions

11. Explain the role of each of the followings in the
extraction of metals from their ores.
(i) CO in the extraction of nickel.
(ii) Zinc in the extraction of silver.
(iii) Silica in the extraction of copper.

Hint () Impure Ni reacts with CO to form volatile Ni(CO),,
which on heating gives pure Ni.
(i) Zn acts as a reducing agent in the extraction of Ag.
(iii) Used to remove iron oxide impurity as iron silicate.
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12. Explain each of the followings.
(i) Nitrogen is much less reactive than phosphorus.
(ii) The stability of +5 oxidation state decreases
down the group 15.
(iii) The bond angles (O —N—O) are not same in
NO; and NO; . [Delhi 2012]
Hint (i) More stable triple bond is present inN, molecule
whereas phosphorus forms only P—P single bond.
(i) Due to inert pair effect.

(iii) NOEr has linear shape butNO3 has bent shape.

13. Give reasons.

(1) EMn2+/Mn
transition metals. (3d series).

(ii) KMnO, has deep purple colour.

(iii) Basic character of oxides and hydroxides of
lanthanides decreases as atomic number
increases.

Hint (i) As sum ofIE; and IE, increases, stability of

+2 oxidation state decreases along the period.
Exceptions Mn (Mn?" has half-filled d-sub shells), Zn
(completely filled d -subshells)

(ii) Due to charge transfer from O to Mn.

(iii) Due to lanthanoid contraction.

14. 208g of an element A has 4283 x10** atoms. If the
element A crystallises in fcc structure with edge
length of the unit cell being 408 pm, calculate its
density.

values are not regular for first row

Hint Density (d) = ZS xM
a’ xN,
15. The boiling point (bp) elevation of 0.402°C is observed
when 0.5126g naphthalene is dissolved in 50g of CCl,,
while bp elevation of 0.647°C is observed when 0.6216 g
of an unknown solute is dissolved in same mass of
same solvent.
(Molar mass of naphthalene = 128g/mol). Find the
molecular mass of unknown solute.
Hint AT, =k, -m
w, x1000 |

Wherem =—2"—"": M, =96.43 g/mol
2 X Wy

3

=2.86gcm™

16. When a certain conductivity cell was filled with
0.020M KCl which has specific conductivity of
02768Q'm™, it had a resistance of 82.40Q at 25°C.
With 0.0025M K,SO,, it had a resistance of 326.0Q,
Calculate.

(i) Cell constant
(ii) Conductivity ofK,SO, solution
Hint Specific conductance =7Cell (?onstant
Resistance
17. Convert ethanol into
(i) butane-1, 3-diol,
(iii) but-2-enoic acid.
Hint (i) Aldol condensation followed by reduction (with LiAH,)
(i) Aldol condensation followed by heating (removal of H")

(iii) Aldol condensation followed by heating (removed of H)
and then oxidation by Tollen’s reagent.
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18. How can you synthesise phenol from
(i) cumene? (ii) chlorobenzene? (iii) benzene?
Hint (i) Steps : (a) oxidation, (b) hydrolysis
(i) Dow’s process
(iii) Steps : (a) Sulphonation (by oleum), (b) treatment with
NaOH, and then with dil. HCI.
19. What happens when
(i) n-propyl chloride is treated with alcoholic KOH?
(ii) n-butyl bromide is treated with aqueous KOH?
(iii) ethyl bromide is treated with sodium in presence
of dry ether?
Hint (i) elimination occurs
(i) Wurtz reaction

(i) substitution occurs

20. Define the followings with suitable examples.
(i) Sulpha drugs (ii) Analgesics
(iii)) Antimicrobials.
or
(i) Give one important use of meprobamate.
(ii)) Name the main constituents of dettol.
(iii) Name a substance that can be used as an
antiseptic as well as disinfectant.

Hint (i) Used as mild tranquilizer suitable for relieving tension

(i) Chloroxylenol and a.-terpineol.
(i) Phenol 0.2% solution of phenol is used as antiseptic
while 1% solution of phenol is used as disinfectant.
21. Write (a) name of monomers, (b) structures of the
following polymers. [Delhi 2011, All India 2011]
(i) Buna-S (ii) Dacron (iii) Glyptal
22. (i) Why are carbohydrates generally optically
active?
(ii) What is "Zwitter ion'?
(iii) Which enzyme deficiency causes scurvy?
Hint (i) Because of the presence of chiral carbon atom and
absence of plane of symmetry.
(i) Vitamin C
23. Yameeni was working in a paint company as a
formulation scientist. She used to process paint
using various chemicals such as TiO, powder,
polymers, emulsions and various types of
surfactants. She used to wear gloves, face mask and
safety shoes with lab coat while working in paint
processing laboratory. When her work was finished
in the laboratory, she always ensured that chemical
wastes are properly treated before effluxing to the
environment.

As a student of chemistry, answer the following

questions.

(i) Paint is a colloidal emulsion of polymer, TiO,
powder and surfactant. What principle is
employed for stabilising the paint?

(i) What are the ingredients, used in stabilising the
paint emulsion?

(iii) Why such safety measures were taken by her?
(iv) What values can be associated with activities
performed by Yameeni?
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Hint (i) Micelle formation at critical micelle concentration
stabilises the oil in water emulsion of paint.

(i) Surfactants (having the hydrophobic-hydrophilic parts)
are used for miclle formation.

(iii) TiO, powder, if inhaled, gets adsorbed in lungs and
causes respiratory diseases. Surfactants and
chemicals can cause damage to skin. Hence, face
mask, gloves, shoes and labcoats are used.

(iv) She is knowledgeable, concerned about the safety and
environment.

© Long Answer Type Questions
24. Write short notes on
(i) Carbylamine reaction
(ii) Diazotisation
(iii) Hofmann's bromamide reaction
(iv) Coupling reaction
(v) Acetylation (5x1=5)
or
(i) Give reasons (2x2=4)

(a) Aromatic primary amines cannot be prepared
by Gabriel phthalimide synthesis.

(b) Nitro compounds have higher boiling points
compared to other compounds of same
molecular mass.

(i) Why is an aqueous solution of amines basic in
nature? (1)

Hint (i) (a) Aryl halides do not undergo nucleophilic substitution
(with potassium phthalimide)

(b) High polarity due to strong electrostatic force of
attraction between nitrogen and oxygen of nitro
group.

(i) In'agueous solution, amines accept a proton from water
and liberate OHions.

25. For the hydrolysis of methyl acetate in aqueous
solution, the following results were obtained.

Time/s 0 30 60
[CH,COOCH,]/moll™" 0.60  0.30  0.15

(i) Show that it follows pseudo first order reaction, as
the concentration of water remains constant.

(ii) Calculate the average rate of reaction between
the time interval 30 to 60 s. (Given, log2 = 0.3010,
log4 =06021) [Delhi 2015]

Hint (i) The rate constant for pseudo first order reaction,

K= 2'303 log % where, K =K (H,0)

[CH,CO0CH; t, — [CHCOOCH, It;
t,—t

(iiy Average rate =

or

(i) What is the effect of adding catalyst on the
equilibrium constant and Gibbs free energy
change of a reaction?

(ii) The rate constant of a reaction is 12x 107 s™! at
30°C and 21x1073s™ at 40°C. Calculate the
energy of activation of the reaction.

(iii) Calculate the disintegration constant and
average life of a radioactive element if its half-life
is 100 s. How much time will it take to lose its
activity by 90%?

Hint (i) AG = K and catalyst increases rate of both forward and

backward reaction. Hence, no effect.

(ii) I09&=i(r2 T‘)

K, 2.303R| TT,
E, = 4413 kJ/mol
(i) K =289 _ 0006935
1/2
r=%=144,33 (t=average life)
t= 2303 log % =332.3s

26. (i) Write the IUPAC name of
(a) [Co(H,NCH,CH,NH,),], (SO, )
b) [Cr(NHj;); (H,0)5]Cl, 2x1=2)
(ii) Indicate the optically active isomers of
K[Cr(H,0), (C,0,),
(iii) Give reason.
(a) [NiCl, P is paramagnetic, whereas [Ni(CO),]
is diamagnetic though both are tetrahedral.
b) [Co(NH; )6]+3 is orange yellow in colour and

[C0F6]3’ is blue in colour. [2x 1= 2]
or
(i) Discuss the nature of M—C bonding (¢ and =,
both in) organometallic compounds with
examples.
(ii) Discuss the factors that affect the stability of
coordination compounds.
Hint (i) (a) Tris-(ethane-1,2-diamine) cobalt(lll) sulphate
(b) Triamminetriaquachromium (lll) chloride

OH, i OH,
( \|/OH2 : H20\|/O>
O/|\ i O/|\

Mir!ror
Cis-isomer is optically active
(iii) (a) [NiCI,1*~ —Ni?* with weak field ligand (CI"), no
pairing, paramagnetic.
[NiCI, 1>~ © with strong field ligand, (CO), pairing,
diamagnetic.
(b) CFSE of F™ is less than that of NHj.
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@ Very Short Answer Type Questions

1. What is the basicity of H,P,0,?

Hint Basicity of oxoacids of phosphorus is equal to the number
of P—OHbonds present in the molecule.
2. Write the TUPAC name of
CH; —C=C—CH=CH—C—OH

Hint Hex-2-en-4-yn-oic acid.

3. Which would undergo Sy1 reaction faster in the

following pair and why?

CgH;CH(C4H;)Br and CgH;C(CHj;) (CgH;)Br
Hint Greater the stability of carbocation, greater will be its ease
of formation from alkyl halide and faster will be the rate of Sy1
reaction.

4. A delta is formed at the meeting point of sea water
and river water. Why? [All India 2015]
Hint Clay and sand present in the river water are neutralised by
electrolytes present in sea water.

5. A compound is formed by two elements Pand Q. What
is the formula of a compound if atoms of Q forms cubic
close packing and atoms of P occupy one-third of
tetrahedral voids?

Hint The formula of the compound is P,Q 5.

@ Short Answer Type | Questions
6. What are interstitial compounds?
characteristics of these compounds.
Hint Compound formed when atom of sufficiently small radius
occupies an interstitial site in a metal lattice.
7. (i) Write down the IUPAC name of the complex,
[Pt(NH;); Br(NO,)Cl1]Cl1
(ii) Write the formula for the following complex.
Chlorodiaquatriamminecobalt (III) chloride

Hint (i) Triamminebromochloronitroplatinum (iv) chloride
(i) [Co(H0),(NH;5)5CIICl,

Write two
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8. Name the reagents used in the following reactions.
[Delhi 2015]

(i) CH; —CO —CH; —*—~CH,—CH—CH,
|

OH

(ii) CgH; —CH, —CH, —*—C,H, —COOK*
Hint (i) NaBH, (i) KMnO, — KOH

9. What is meant by negative deviations from Raoult's
law? Give an example. What is the sign of AH ; for
negative deviation? or
What concentration of nitrogen should be present in a
glass of water at room temperature? Assume a
temperature of 25°C, a total pressure of 1 atmosphere
and mole fraction of nitrogen in air is 0.78 [Kj for
nitrogen = 842 %107’ M/ mmHg]?
[Ans =4.99 x107" M]
Hint py, = mole fraction ofN, in air X Pyggy
As Kis in the unit of M(mm)~", Henry's law is applied.
Concentration of N, in solution =K, py,

10. The emf of a galvanic cell

Pt|H, (1 atm) [HCI (IM) ||C, (g) |2C1  (aq) Pt is 1.29 V
Calculate the partial pressure of Cl, (g).

ECIZ/CI, =136V

[Ans. pg, =424 x 107 atm]

Hint 12H2(g)+%CI2(g)—> H* (ag)+CI-(aq)
. 0059 H*][CI]

Ecen =Ecen — log
1 oy, b, ]

/2

© Short Answer Type Il Questions

11. Determine the osmotic pressure of a solution
prepared by dissolving 25 mg of K,SO, in 2L of water
at 25°C, assuming thatitis completely dissociated.

[Ans. 527 x 107 atm]
Hint Apply van't Hoff equation
n =i CRT where, i=numbers of ions produced by K,SO ,.
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12. (i) Why is an external emf of more than 2.2V

required for the extraction of Cl, from brine?

(ii) Although carbon and hydrogen are better
reducing agents but they are not used to reduce
metallic oxide at high temperature. Why?

(iii) What is the role of flux in metallurgical process?

Hint

(i) For a spontaneous reaction, AE° should be positive.

(i) They form carbides and hydrides respectively.

(i) Mixing of concentration ore in order to remove basic and

acidic impurities.

13. An element crystallises as face-centred cubic lattice
with density as 5.20 g/cm® and edge length of the
side of cell as 300 pm. Calculate the mass of the
element which contains 3.01x10* atoms.

Hint 6.023x10%® atoms are contained in one mole of the

element (its molar mass). We have to calculate the mass of

element containing 3.01x10%* atoms. Atomic mass of element
can be calculated using following equationd (density) = MZ/Na®

14, (i) Account for the following.

(a) Cu" is unstable in an aqueous solution.
(b) Transition metals form complex compounds.

(i) Complete the following equation.

Cr,03™ +8H" +3NO, —.
Hint (i) (@) In aqueous solution Cu® undergoes disproportiona-
tion reaction.

(b) Due to their small sizes, high ionic charges and
availability of vacant d-orbitals.

(i) Cr,02™ + 8H" + 3NO,; —> 2Cr®" + 3NOj + 4H,0
15. (i) Draw the geometrical isomers of complex
[Cr(H,0),CL]".
(ii) If CFSE for octahedral [CoCl, *~ is 18,000 cm™.
Calculate the CFSE for tetrahedral [CoCl, -

(iii) Write the hybridisation and magnetic behaviour
of the complex [Ni(CO),]. (At. no. of Ni= 28)
Hint (i) CFSE for tetrahedral = 4/9 CFSE for octahedral.
16. A voltaic cell is set up at 25°C with the following
half cells.
A1/ AP*(0.001 M) and Ni/Ni** (0.50M).
Write an equation for the reaction that occurs, when
the cell generates an electric current and determine

the cell potential. [All India 2012]
EN12+ N 0.25V
o _ -6 _
EA13+ AT 1.66V (log8x10~" =-5.0969)

Hint Cell reaction, 2Al(s)+3Ni** (ag) —> 2 AP (aq)+3Ni(s)

0.0591, [AIPT?
log
[NiZ* 13

Ecen :E;e\l -

17. Give reasons for the following observations.

(i) Lyophilic colloid is more stable than lyophobic
colloid.

(ii) Coagulation power of AI’* is more than Na*.

(iii) On dilution of soap solution, micelles may revert
to individuations.

18. Distinguish between addition and condensation
polymers. Classify the following into addition and
condensation polymers.

(i) Polyethene (ii)PTFE (iii) Polybutadiene
(iv) Bakelite

19. Predict the products of the following reactions.

(i) = (i) Heat

(i) NaBHy4
(6] NH,
MgBr
.. (i) CO,
(i) (ii) H;O"
CH,CONH,

(iif) (i) Bry/NaOH

(ii) Heat

COOCH,

20. How will you convert the following?
(i) Propionamide to acetamide
(ii) Propanal to butanone
(iii) Propanoic acid to propenoic acid
or
(i) Write the mechanism of the following reaction.

CH, —CH, —CH=CH, —"
OH

CH; —CH, —(|ZH—CH3

(ii) Why is the C—O—H bond angle in alcohols

slightly less than the tetrahedral angle whereas

the C—O—C bond angle in ether is slightly
greater?

21. (i) How will you explain the presence of all the six

carbon atoms in glucose in a straight chain?
(ii) During curdling of milk, what happens to sugar
present in it?

(iii) Name two fat soluble vitamins, their sources and
the diseases caused due to their deficiency in diet.

22. Give reason
(i) Reaction of C4H;CH,Br with aqueous sodium

hydroxide follows Sy 1 mechanism.
(ii)) Haloarenes are less reactive than haloalkanes
and haloalkenes.

(iii) Phosphorus chloride (tri and penta) are preferred
over thionyl chloride for the preparation of alkyl
chlorides from alcohols.

23. Seema, a domestic helper of Rajni, fainted while
mapping the floor. Rajni immediately took her to the
nearby hospital where she was diagnosed with
‘Pernicious anaemia' by the doctor. The doctor
prescribed an iron rich diet and multivitamins
supplement to her. Rajni helped her financially to get
the medicines. After sometime Seema was diagnosed
to be normal. Answer the following questions based
on the above passage:

(i) Name the vitamin whose deficiency causes
pernicious anaemia.
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(ii) Give an example of a fat soluble vitamin.
(iii) Write down the examples of iron rich diet.
(iv) What are the values shown by Rajni?

© Long Answer Type Questions

24. (i) Account for the followings.
(a) PH; forms bubbles when passed slowly in
water but NH; dissolves.
(b) Ozone is thermodynamically less stable than
oxygen.
(c) N, is less reactive than P,.
(ii) Draw the structure of the followings.
(a) BrO; (b) NHj
or
(i) In the preparation of H,SO, by contact process.
Why is SO; not absorbed directly in water to form
H,S0,?
(ii) Give one reason to explain why CIF,; exists but
FCl; does not exist?
(iii) Out of H,O and H,S which one has higher bond
angle and why?
(iv) What is the oxidation state of central atom in the
anion of compound NaH,PO, ?
(v) Complete the equation 2HI+H,SO, —>
Hint (i) (a) PH; does not form hydrogen bond in water as NHg
forms.

(b) Decomposition of ozone results in the liberation of
heat and increase in entropy. These two factors give
large negative values of Gibbs free energy change for
the decomposition of ozone to oxygen.

(c)N, has high bond dissociation energy due to the
presence of triple bond.

or
(i) Because the reaction is highly exothermic.

(ii) Fluorine is more electronegative than chlorine and has
smaller size. Thus, one large Cl-atom can
accommodate three smaller F-atoms but reverse is
not true.

(iii) Bond angle of H,O (H—O—H=104.5°) is larger than
that of H,S (H—S—H=92°)because oxygen is more
electronegative than sulphur.

25. An aromatic compound A of molecular formula
C,H,ON undergoes a series of reactions as shown
below. Write the structures of A, B, C, D and E in the

following reactions. [Delhi 2015]
NaNO,+HCl _CH,CH,0H
(C7H,0N) B2 KO, ¢ pNm, — o
A
CHCl;+NaOH

D
Hint  A=C4H.CONH, , B=C4HyN;CI",
D=C¢HN=C, E=CHyl
or

(i) Write the structure of main product when
benzenediazonium chloride reacts with the
following reagents:

(a)H,PO, +CuCl

B

lKI

E
C=CgHq.

(b) CuBr+HBr
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(ii) Write the product formed Y in the following
reaction sequence:

Conc. HNO, X LiAIH, Y
Conc. H,S0,

(iii) Why do primary aromatic amines are not
prepared by Gabriel phthalimide synthesis?

26. Areaction between substance Aand Bis represented
stoichiometrically by, A + B —— C. Observations on
the rate of reaction in three separate experiments are

as follows
Initial Duration of Final
S.No.| concentrations | experiment concentration
[Alg,M | [Blo, M At (h) [Al M
1. 0.1000 1.0 0.50 0.0975
2. 0.1000 2.0 0.50 0.0900
3. 0.0500 1.0 2.00 0.0450

(i) What is the order with respect to each reactant?
(ii) What is the value of rate constant?

Hint (i) Rate = k[A'[BY
Rate:_M:_@:@.
at at at
(i) k=5x10°M2h".
or
(i) The curie was originally intended to be the
activity of one gram of radium (At. mass-226).
Calculate the actual mass of radium which is
equal to one curie.
t5o (Radium—-226)=1620 yr

One curie = 37x10'° disintegration (of atoms) per
second (dps).

One year =3154x10’s

[Ans. 1.024 ¢]

(ii) The gas phase decomposition of NOBr is
second-order with k=0810M~'s™! at 10°C. The
reaction starts with4.00x10 M NOBrin a flask at
10°C. How many seconds does it takes to use up
150x10° MNOBr?

2NOBr(g)— 2NO(g) + By, (g)
Rate =k [NOBr]?

Hint (i) Fromts, (half-life),
ax ., m . . .
—=k—N,, (A is atomic mass of radium)
at A

m =1.024g
(i) Reaction follows second-order kinetics.
Initial [NOB], = 4.00x 10° M
After timet, [NOBr], = [NOBr], — [NOBIr] jseq
Since, coefficient of reactant (y) =2,
hence we use equation

K can be calculated.

o
t| [NOBr], [NOB,
t=92.65s
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Quizzer (No.16)

1.

Aspartame is a widely used artificial sweetener. It is
almost 200 times sweeter than sucrose. One sample
of aspartame, C;,H,;3N,0O;, has a mass of 1.80g
another contains 0.220 mole aspartame. How many
grams of aspartame are in the 0.220 mole sample?
(@) 7469 (b) 64.7 g (c)84.3¢g (d) 92.4 g
cis-Platin is an anti-cancer drug used for the treatment
of tumors. It can be produced by reacting ammonia
with potassium tetrachloroplatinate.

If the reaction, starts with 5.00 g of ammonia and
50.0 g of potassium tetrachloroplatinate, how many
grams of cis-platin are produced? Assuming that all
the limiting reactant is converted to cis-platin.

(@) 44.4 9 (b) 39.0g (c)36.0g (d)52.7 g

Consider the following reactions,

H,SO, A
-
CH,COOH, H,0

_NaOEt_
COZEt

KOH, LiCl
o

—_—
OH, H;0

What are the structures ofA B and C?

Etogcﬁ‘:r
sptes

II1. C CH=0 ———

CHZ—OH

CH COOH

OH
COQEt

spliel

COEt

©) CH,OH

Ao
oS
ae

4.

<

A (B) ©

EtO,C Me
(@) cl TH—COOH

OH
0

The dimerisation of acetaldehyde in a weakly
alkaline solution produces a compound A which
can be dehydrated to give B, C;gH;O. Condensation
of B with malonic acid in the presence of organic
base gives a compound C, which loses carbon
dioxide on heating to yield a compound D. When D
is treated with ozone and the resulting ozonide
decomposed with cold hydrogen peroxide solution,
acetic acid and oxalic acid are obtained as major
products. Elucidate the structure of D.
(a) CH;—CH=CH —COOH
(b) COOH—CH =CH—CH = CHCOOH
(c) CH;—CH=CH—CH =CHCOOH
(d) CHg —C|3:CH —CH =COOCH

CHj,
A person claimed that his stomach ruptured when
he took a full teaspoon of baking soda in a glass of
water to relieve heartburn after a full meal

[% tsp=2.5gof NaHCO, )

Assume that the pH of stomach acid is 1 and the
stomach has the volume of 1L, when expanded
fully. Body temperature is 37°C. What volume of
CO, gas was generated by the reaction of baking
soda with stomach acids?

(@) 0.76 L (b) 0.82L (c)0.29 L (d) 0.36 L
Many biochemical processes involve reactions that
take place at a temperature of 37°C and a pH of 7 in
body fluids. Under these conditions the Gibbs free
energy change is specified as AG®, where the prime
specifies that all substances are at t+heir standard
state concentrations excepts for H; O, which is at
biological concentration of 107 mol/L (pH=7).
What is AG® (1 mol/L. H;O™) for this reaction?
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Glucose + ATP*™ — glucose-6- phosphate®~
+ ADP*” + H,0"
AG®’=-16.7 kJ /mol
(a) 2.48 kJ/mol (b) 27.9 kd/mol (c) 92.9 kJ/mol (d) 20.2 kd/mol

Which of the following statements is incorrect?

(@) Bromine can be displaced by iodine in aqueous medium
but iodine cannot be displaced by bromine in acetone
medium

(b) CH4CH,OH does not react with aq. NaBr to form CH,CHBr
but readily reacts with HBr to form CHCHBr

(c) Nucleophilic catalysts are those nucleophilic species that
accelerate the rate of Sy 2 reaction

(d) DMF and DMSO do not favour S 2 reaction because they
are polar solvents

The melting point of sodium is 97.8°C at 1.00 atm
pressure. The densities at this temperature of solid
and liquid sodium are 0.952 g cm > and

0.929g cmrespectively. The enthalpy change of
fusion is 3.00 kJ mol~'. Calculate the melting

temperature of sodium at a pressure of 120 atm.
(a) 272 K (b) 293 K
(c) 372K (d) 300 K

Consider the following statements,

I. Crystal field theory is an electrostatic model of
bonding in coordination complexes that
considers the ligands as point charges.

KNOWLEDGE

Coefficient
Quizzer (No. 16)

(ALL PARTICULARS TO BE FILLED UP IN BLOCK LETTERS)

II. In an octahedral complex, the d-orbitals are
splitted into two sets, with three orbitals
stabilised and two orbitals destabilised.

III. The crystal field splitting energies A, and A,

are related by the expression A, =5 Ao.

IV. The d-orbital splitting diagram for a square
planar complex is obtained from that for an
octahedral complex by stabilising all the
orbitals with a Z-component and destablising
those without a Z-component.

Find out the correct statement(s).

(@)1, lland Il (b) Only IV
(c) lland IV (d) All of these

10. Consider the following reaction sequence,

CO,Et
ij(\)l OEt A H* B
OEt

Find the structure of B.

CO,Et CO,Et
o lTe

COLEt 6}

COLEt
/(X

(6]

........................................................................ TelePRONE ...vviiiii i
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