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General Instructions:

Read the following instructions carefully.

a) There are 35 questions in this question paper with internal choice.

b) SECTION A consists of 18 multiple-choice questions carrying |1 mark cach.
¢) SECTION B consists of 7 very short answer questions carrving 2 marks each.
d) SECTION C consists of 5 short answer questions carrying 3 marks cach,

¢) SECTION D consists of 2 case- based questions carrying 4 marks cach,

) SECTION E consists of 3 long answer questions carrying 5 marks cach.

£) All questions are compulsory.

h) Use of log tables and calculators is not allowed

SECTION A
1. Phenol can be distinguished from ethanol by the following reagents except:
(a) Sodium (b) NaOH/1. (¢) Neutral FeCl, (d) BryH,0

2. Predict the stercochemistry of the product formed if an optically active alkyl
halideundergocs substitution reaction by S ' mechanism.
a) the product will have the structure with retained and inverted geometry in
equalproportion, which is racemic mixture,
b) the product will have the structure with retained configuration with same
opticallyactivity,
¢) the product will have the structure with mverted configurtion with inversion
ofoptical activity.
d} all of these.

3. IUPAC name of [Co(NH; ) (HO)CICL; is
a) Tetraammineaquachlondocobalt (11) chlonde
b) Tetraammineaguachloridocobalt (111) chloride
¢) Tetrmammuneaguachloridocobaltate (111) chlorde
d) Tetraamineaquachlondocobalt (111) chioride

4. A first order reaction is 50% completed in 1,26x10" s, How much time would
ittake for 100% completion?
() 1265 10"« (b)2.52¢10™ 5 (©2.52x10"s  (d) infinite




5. The standard reduction potentials of X, Y, Z metals are 0.52V, -3,03V, -L.18V
respectively. The order of reducing power of the corresponding metals is:

MY >Z>X NX>Y>Z Z>Y>X HZ>X>Y

6. For a chemical reaction A—B. it is found that the mte of reaction doubles when the
concentration of A is increased four times, Rate law for the reaction is doubled,
keeping the concentrution of *A” constant, the value of rate constant will be-

(a) the same (b) doubled (c) quadrupled (d) halved
7. Product of resction of propenamide with ag KOH and bromine water will be-
a) Propan--amine b) Ethanamine
¢) Propan-2-smine d) Digthylamine

8. If limiting molar conductivity of Ca™ and Cl are 119.0 and 76.3 Sem’mol ', then
the value of limiting molar conductivity of CaCly will be-

) 195.3 Sem’mol ' b) 271.6 Sem’mol '

¢) 43,3 Sem’mol ' d) 3143 Sem*mof '
9. Which of the following is a secondary allylic alcohol?

) But-3-¢n-2-0l b} But-2-en-2-o0l

¢) Prop-2-enol d) Butan-2-0l

10. Arrange the following in order of boiling points:
(CH 1N, C:H,OH, C;HNH.

a) (CH N = CoHNH; < C;HOH B) (CHy N = C:HNNH, > C,HAOH
CHCH N < C3H:0H < C-HNH; ) {CH N > CiHOH > C-H;NH,

11. To differentiate between pentan-2-one and pentan-3-one, a test is carried out.
Which of the following is the correct answer?

(a) pentan-2-one will give silver mirror test

(b) pentan-2-one will give 1odoform 1est

(c) pentan-3-one will give iodoform test

(d) None of these

12. A catalyst increases the rate of reaction because it-
a) Increases the activation energy
b) Decreases the energy barrier for reaction
¢) Decreases the collision dinmeter
d) Increases the temperature coefficient
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13, Primary and secondary valency of Cr in [Cr(ox)(H,O)CI]™ are-

n) 3.6 b)34 ¢c)24 d)2,6
14, Which transition clement can show only one oxidation state-
a) Se b) Zn c) Ag d) all of these

Note- Given below from question no. 15 to I8 are two statements labelled us Assertion
(A) and Reason (R), Select the most appropriate answer from theoptions given below:

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

b. Both A and R are true but R s not the correct explanation of A.
¢, A is true but R is false,

d. A is false but R s true.

15. Assertion (A): (CH),C-O-CH, gives (CH,),C-1 and CH;OH on treatment with
HI.
Reason (R): The reaction occurs by SN1 mechanism,

16, Assertion: Vitamin D can be stored in our body
Reason: Vitmmin D is fur soluble vitamin and is excreted from the body n urine

17, Assertion: Transitton metals are good catalysts,
Reason: V04 or Pty used in the preparation of H:SO, by contact process.

I8, Assertion: Aromatic 17 amines cannot be prepared by Gabriel Phthalimide
Synthesis.

Reason: Aryl halides do not undergo nucleophilic substitution ¢asily with anionformed by
phthalimide.

SECTIONB

19, The initial rate of a reaction, A + B——+ Products is doubled when the initial
concentration of A is doubled and increases eight-fold when the initial
concentration of both A and B were doubled. Find the order of the reaction with

respect to A and with respect to B and write the rate equation. (2)
20, 1) What happens when glucose reacts with Bromine water? (I+1)
1) What is invert sugar® Why is it called so?
OR




Enumente the reactions of D-Glucose which cannot be explained
by its open structure; 2)

21, Give reason for the following: (1+1)
a. Alkyl halides are immiscible with water although they are polar.
b. Grignard reagent should be prepared under anhydrous conditions,
OR

Write the structure and TUPAC name of mujor product formed by (1)
dehydrohalogenation of L-bromo- | -methyleyclohesane with alcoholic KOH

22.What type of isomers are [Co(NH;)<Br]SO; and [Co(NH;);80,])Br? Give a
chemical test to distinguish between them, (2)

23, Write the electrode equations involved during discharging of Lead Storage
Battery, 2)

24, With the help of a diagram, explain the physical significance of energy of
activation (Ea) in chemical resctions. 2)

25, The pK, value for benzoic acid, 4-nitrobenzoic acid, 4-methoxybenzoic acid are
4.19, 3.41, 4.46 respectively. What do you suggest about the effect of substituents
on the acidic character of these compounds? {2)

SECTIONC

26. Carry out the following conversions: (1X3
(1) Phenol 1o Salicylaldehyde
(ii) t-butylchlonde to t-butylethylether
(1ii) Propene to Propanol

27. Using Valence bond theory, for the complex ion of [Fe(CN),]™ (1X3)
(1) Show hybridization diagrammatically.
(11) Is it an inner orbital complex or an outer orbital complex?
(1ii) State its magnetic property,

28. A solution of glucose (Molar mass = 180 g mol™') in water has a boiling point of
100.20°C. Calculate the freezing point of the same solution. Molal constants for water
Ky and K, are 1.86 Kkgmo!l ' and 0.512 Kkgmol ' respectively. (3)




29 (1) Write a distinguishing test between primary, secondary and tertiary amine with
reaction.
(i) Canvert Nitrobenzene into 2.4,6-Tribromoaniline. (2+1)

30. 1) Account for the following: (1X3)
a) p-isomers are higher boiling point than o-isomer and m-isomers,
b) Vinyl chloride is unreactive in nucleophilic substitution reactions,
i1) Which of the following compound undergo nucleophilic substitution faster

OR
1) Complete the following equations: (1X3)
a. CH;CH,CH(CHCH; + KOH (Ethanol) =
b. CoHsBr + CH;Br + Na(in Dry ¢ther) s
i1) Thionyl chlonide is more preferable for the preparation of haloalkanes

from alcohols, why?
SECTION D
The following questions are case-based questions, Each question has an internalchoice and
carnies 4 marks cach. (1+1+2)

Read the passage carcfully and answer the questions that follow,

31, Proteins are the most abundant biomolecules of the living system. The chief
sources of proteins are milk, cheese, pulses, fish, meat, peanuts, ete. They are
found in every part of the body and form a fundamental basis of the structure
and functions of life. These are also required for the growth and maintenance of
the body. The word protein is derived from the Greek word, *proteios’ meaning
‘primary’ or of ‘prime importance’, Chemically, proteins are the polymers in
which the monomeric units are the a-amino acids. Amino acids contain an
amino (-NH;) and carboxylic (-COOH) functional groups. Depending upon the
relative position of the amino group with respect to the carboxylic group, the
amino acids can be classified as o, fi, and y-amino acids,

Proteins are complex nitrogenous polymers of smino acids connected through peptide bonds.
The sequence in which amino acids are Iinked 1s called Primary structure. Secondary structures
arce of 2 types a <helix in globular prodeins and i

-pleated structure in fibrous proteins, The tertiary and quaternary structure refer to the further
folding of polypeptide chain. These structures have H-bonds, disulphide linkage, lonic
bonding, and van der Waals” forces. Insulin is 8 hormone for the metabolism of glucase, has o
quaternary structure. Enzymes are




highly specific, work at specific pH, moderate temperature, and cotalyze biochemical
reactions, Hormones perform specific functions and are secreted byendocrine glands. Physical
and chemical changes destroy secondary and tertiarystructure, loss of biological activity but
primary structure remaining the same.

0. a-Helix is a secondary structure of proteins formed by twisting of
polypeptide chain into right handed screw like structures. Which type of
interactions are responsible for making the a-helix structure stable?

b, Protein found in a biological system with a umque three-dimensional
structure and biological activity is called a native protein. When a protein
in its native form, is subjected to a physical change like change in
temperature or a chemical change like, change in pH. denaturation of
protein takes place. Explain the cause

¢. Amino acids behave like salts ruther than simple amines or carboxylic acids.
Explain.

OR

What do you understand by Peptide hnkage? Structures of glycine andalanme sre
given below. Show the peptide linkage in glveylalanine.
HN —CH ~-COOH . HN—CH,—COOH

LADS

H,
(Glyeine) (Alanine)

32. A solution which obeys Raoult’s Jaw strictly is called an ideal solution, while a
solution which shows deviation from Raoult’s law is called a non-ideal solution or real
solution. Supposc the molecules of the solvent and solute are represented by A and B
respectively, and let ©AB, ©AA and ©BB are the attractive forces between A—B,
A—A and B—B respectively. An ideal solution of the components A and B is defined
as the solution in which the intermolecular interactions between the components A—B
are of the same magnitude as the intermolecular interactions found in the pure
components A—A and B—B. Similarly, a non- ideal solution of the components A
and B is defined as the solution in which the intermolecular interactions between the
components A—B are of the different magnitude as the intermolecular interactions
found in the pure components A—A and B-—B,
i. What type of liquids form the ideal solution? Give one example of an ideal solution.
(h
it. Write two charactenistics of non-ideal solution, (1)
iil. On mixing liguid A and liquid B, volume of the resulting solution decreases, what
type of deviation from Raoult's law is shown By and why? (2)
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OR
In non-ideal solution, what type of deviation shows the formation of maximumboiling

pzeotropes? Give one example also, {2)
SECTIONE
33.a. Why does the cell voliage of a mercury cell remain constant during its lifetime?
(14+143)

b. Predict the product of electrolyses of dil H:SOy on eathode?
¢. Write the Nemst equation and find the e.m.f. of the given cell at 298 K.
Mae(s)Mg (0.001M)/Co™ (0,000 I MY Culx)
(B Mg Mg = -2.37V and £ Cu™'/Cu = + 034 V)
OR
(2+1+2)

a. Determine Molar conductivity of 0.15 M solution of KClat 298 K, il its
conductivity of 0.0152 Sem™.

b. In an aqueous solution, how does specific conductivity of electrolytes change with
addition of water?

¢. Why on dilution the A, of CH;COOH increases drastically, while that of
CH;COONa increases gradually?

34. An organic compound A (CH,) on hydration in presence of H.SO,/HgSO, gives
compound B(C;H,0), Compound B gives white crystalline product D with
sodiumhydrogensulphite. It gives negative Tollen's test and positive iodoform test, On
drastic oxidation B gives compound C along with formic acid.

a). Identify compounds A and B and 2+3)
b). explain all the reactions involved
OR
(1) Describe the following (2+3)
(a) Aldol condensation (b) Decarboxylation

(11) Carry out the following conversions: -
(a) Ethanal to 3-hydroxybutanal {b) Benzaldchyde to benzophenone,
(<) Acetone 10 propene
35. Answer the following: (2+3)
(1) Complete the following equations:
(8) CraOs" + 20H —
(b) Moy + 4H ™ + 3¢ —

(1) Following are the transition metal jons of 3d series:
TV, V5, M O (AL Nos Tis22, Va23, Mae25, Cre24)

263




Answer the following:
(1) Which 1on is most stable in an aqueous solution and why?
{b) Which ion is a strong oxidizing agent and why?
(€) Which 1on is colorless and why?
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ANSWER KEY
SECTION A
I. a Sodium
2, d. All of these
3. b. Tetraammineaquachloridocobalt (I11)chloride
4. d. mfinite
S.a¥Y>Z>X
6. a. the same

7. b. Ethanamine

K. b. 2716 Sem'mol”!

9. a. But-3-en-2-0l

10, a. (CH N < C;HNHL < CyH:OH

11, b. pentan-2-one will give iodoform test
12, b. Decreases the energy barrier for reaction
13. 0. 3,6

14, a. Sc¢

15, a

16. ¢

17.b

18. a

SECTION B
19.When conc of A is doubled, the rate is doubled. So, Order wrt [A]1s |

The rate increases by a factor of § when cone of [A] and [B] are doabled. So Orderwrt [B) is 2.
Rate is “k{AJ[B) 2 marks

20.a. When glucose reacts with bromine water, the main product is gluconicacid,
correct equation | mark
b, The product mixture L.e. mixture of Glucose and Fructose on hydrolysis ofsucrose s
called INVERT SUGAR. Vs mark Since
the laevorotation of fructose (-92.4") is more than dextrorotation of glucose (+52.5), the
mixture 1§ lacvorotatory. Thus, the hydrolysis of sucrose brings about a change in the
sigh of rotation, from dextro (+) to laevo (), and the product is named as invert sugar. '
mark
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OR
The followimng reactions of D-glucose cannot be explained on the basis of itsopen chain
structure © 2 marks
(1) D-Glucose does not react with sodium bisulphite '(NaHSO,)’
(11} It does not give 2, 4-DNP test and Schift™s test.
(111) The pentaacetate of D-glucose does not react with hydroxylamine,
(1v) existence of Anomers.

214, The molocules of water are held together by hydrogen bonds. As the newforce of
attraction between water und alky! halides molocules are weaker than the forces of
uttraction already existing between atky! halide- alkyl halide molecules and water -
water molecules, they cannot form hydrogen bonds with water. 1 mark
b, Gngnurd reagents are very reactive. In the presence of moisture. they react 1o give
alkanes. Therefore, Grignard reagents should be prepared underunhydrous conditions, |
murk

OR
Correct Structure | mark
I-Methyicyclobex- | -ene | mark
22 [CoINH, 1 Br]SO, and [ColNH)SO,| Br exhibit lopisation somers. | mark

These can be distinguished by chemical test such that [CotNH )W SO4) | Br react with
stlver ion to precipitate silver bromide, AgBr
whereas [CofNH; sBrfSOy does not react with silver ton as o bromide isbonded 1o

cobalt and bence not free to react. 1 mark
23, Correct equations (1+1 mark)
24. Correct expalnation I mark

Correct daxgram I mark

25. Lower pk, value, greater acidic character. So, the order of acidic character is
4-nitrobenzoic acid > benzoic acid > 4-methoxy benzoic acid 2 marks
As 4-nitrobenzoic acid contains -NO; group which is an ¢lectron
withdmwing group; resulting in higher acidity than benzoic acid.

Methoxy is electron releasing group so lower acidity than benzoic scid,

SECTION C
26. Correct conversion Imark cach

27, 1. &’sp’ with orbital disgram I mark




it, Inner orbital complex 1 mark
ni. Paramagnetic with one unpaired electron 1 mark
28.Given, boiling point of solution, T, = 100,20°C = 37335 K
Keond Ky = 1.86 K kg mol ' and 0.512 K kg mol ™' respectively. We know,
boiling point of pure water, Ty" = 100°C = 373,15 K And freezing point of
pure water, Té= 0°C = 273,15 K

ATy *Kyxm
Tu-Ty=0312xm
0.20=05120xm [ ark
m = ,390 mol kg
Now, putting the sbove value in A Ti= Kexm
AT 1.86x0.390 ~ 0725 K | mark
And AT =TF-T,
Te= 273150728 = 272425 K | mark
Therefore, the freczing point of the same solutioa 1s 272.425K.
29. 1. Hinsberg test with equations 2 marks
i1, Correct conversion | mark
30. 1) Comrect reasons I mark cach
i) CHACHSCHCH, Br because it is a primary alkyl halide, so less sterichindrance.
' I mark
OR
1) Correct answer | mark each,
1) Correct reason | mark
SECTIOND
31, a. H bonding | mark
b. Physical and chemical changes destroy secondary and tertiary structure loss of
blogical scuvity. | mark
¢. Correct explanation with ¢quations Zroarks
OR
Correct defimtion | mark
NHCHy;CONHCH(CH)COOH | mark

32.i. The solution in which the intermolecular interctions between the
components A—B are of the same magnitude as the intermolecular
interactions found in the pure components A—A and B—B,
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Any one example | mark
il . Any two chamactenstics I mark
i, Negative devintion Imark
intermolecular interactions. between the components A—B ure stronger than the
mntermolecular internctions found 1o the pure components A—Aand B—B, |
mark

OR
Negative deviastion | mark
Any onc example | mark
SECTIONE
33.a. Becouse the overall cell reaction does not include any ion in the solution
whaose concentration changes during its lifetime, | mark.
b. Hydrogen gas | mark
¢
E = E'a - 00591 log [Mg”']
n [Cu’) | mark
E' s = E' Q0¥ ICu - E'Mg™ Mg
=03V -(237V) =271V | mark
Evay = 2.71 - 0. 0591/2 (log .001/,0001)
=271 -00295 = 26803V T mark
OR
a. Given,
M=0.15M, x=0.0152Scm '
We know the relation,
A= k< 1000/M I mark
Ay = 152410 7 » 1000 =101 € 'em’ mol ' | mark
0.15
b. correct explanation I mark

¢. correct explanation for both I mark each




34, a; A- propene , B- acetone 1 mark cach
b 3 mark cch cquation

-
. e
|
CHyCOOH + HCOOH
«© 4
OR

i. (1) Each reaction with correct example | mark each
it. (a) Ethanal to 3-hydroxybutanal | mark

1

20 —CHO m Ly —-l"—-cu. — TN
(b) Benzaldehyde to benzophenone | mark

g
T R i >

c.uu i

@*@

(¢) Acetone to propenc
(C::.:c.o - ", ._'m* ::,\cﬂogq _"_‘:__“O__l‘. CN\CH.CH‘

Acom 2~;'ropanol Propane

35 (I140) OOy + 20H — CrOy + B0 I mark

(b)yMnOy +4H + 3¢ - MnOy + 2HO I mark

(i) () Ti*" is most stable in an aqueous solution and because of toble gas
mﬁgumm 3'3p" I mark
{b) Mn"" strong oxidizing agent and because can gain an electron casily
to attain half-filled 3d configuration. 1 mark

(¢) Ti*'colorless and because 3d subshell is empty. | mark




SAMPLE PAPER NO -2 (2022-23)

MM:70 CHEMISTRY THEORY (043) Time: 3 hours
General Instructiony:
Read ihe following instructions carcfully.

a) There are 35 questions in this question paper with internal choice.
b) SECTION A consists of 18 multiple-choice questions carrying | mark each.
¢) SECTION B consists of 7 very short answer questions carrying 2 marks ¢ach.
d) SECTION C consists of 5 short answer questions carrying 3 marks cach,
¢) SECTION D consists of 2 case- based questions carrying 4 marks cach.
N SECTION E consists of 3 long answer guestions carrying 5 marks each.
8) All questions are compulsory.
h) Use of log mbles and calculators is not allowed
SECTION A

The following questions ure multiple-choice questions with one correct answer, Each
question carries | mark, There is no internal choice in this section,

The alcohol which does not react with Lucas reagent is
mobutyl aleohol

n-butanol

tert-buty| alcohol

sce-butyl alcohol

mp TR

Which of the following compounds has the highest boiling point?
CHCHCHA

CHCHACHCH:()

CHOCH(CH)CH:CI

(CH3pCCN

Which group contains coloured ions out of the following?

J,Cu 2. TP 3, Co™ 4. Fe™

wED T

&80 op

The unit of rate constant for, the reaction

2Hs + 2NO — 2H:O + Ns which has rate = KiH:INOFP, is

mol L7 x!

8!

mol* L7y

mol L

What is pH of the half cell PYHZ(g)H ™ if EeH+H2 =0.0295 V
5 2

mEn o




¢ 05
d 3

6. Half life period of a first order reaction is 10 min. What percentage of the reaction
will be completed in 100 min?

a 25%

b, 50%

¢ NN

d 75%

7. Benzoic ackd is treated with SOCT and the product (X) formed is reacted with
ammonis to give (V). (Y) on resction with Bry and KOH gives (7). (Z) in the reaction
is

a. Aniline

b, Chlorobenzene

¢. Benzomide

d. bonzoyl chloride

8. The CFSE of [CoCly) * is 18000 cm ' the CFSE for [CoCl)  will be:

2. 18000 cm *

b. 80p0cm

¢.2000¢cm’

d. 16000 ¢m

9. Phenol is ess acidic than

a. cthanol

b o-mtrophenol

¢ o-méthylphenol

d. o-methoxyphenol

10, Arrange the following compounds in increasing order of basicity:

CHINHy, (CHa NH, NHs, CoHyNH:
CallsNHy < NHy < (CHNH < CHINH;
CHNH: <{CH:uNH < NH; < CiHNH;
CoMaNHz <NHy < CHINH<(CHy:NH
(CHy NH < CHONHy <NH)y < CoHaNH
- A plot of log (a — x) against time € is a straight line. This indicates that the reaction w
of
zero order

—Rp o

a
b,
¢ second order
d
12. Which of the following compounds will undergo Cannizzaro reaction?
a, CHYCHO
b, CHWCOCH,
¢ CHLHO
d. CaHsCH.CHO
13, Which of the following ligands foom a chelate?
. Adcule
b. Oxalote
¢ Cymnide
d. Ammonia
14, Hydrocarbons gre formed when aldehydes and ketones are reacted with amalgamated
zine andd cone. HOL The reaction i5 calied
a.  Cannizzaro reaction
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b.
<.
d.

Clemmensen reduction
Rosenmund reduction
WoliT-Kishner reduction

|5, Given below are two statements labelled as Assertion (A) and Reason (R)

Assertion (A): Phenol is more reactive than benzene towards electrophbilic substitution

reaction

Reason (R): In case of phenol, the intermediate carbocation 1s more resonance
stabilised.

Select the most appropriate answer from the options given below:

u. Both A and R are true and R is the correct explanation of A

b. Both A and R are true but R is not the correct explanution of A,

. A is true but R is false.

d. A is false but R is true.

16, Given below are two statements lnholled ns Assertion (A) and Reason (R)

17

15,

9,

Assertion (A): The two strands in double helix structure of DNA are complementary
to cach other.

Reason (R): Disulphide bond are formed between specific pairs of bases.

Select the most appropriate answer from the options given below:

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

b. Bath A and R are true but R is not the correct explanation of A.

¢ A is true but R is false,

d. A is false but R i true,

Given below are two statements labelled s Assertion (A) and Reason (R)
Assertion (A): Ce*' is used as an oxidising agent in volumetric analysis.

Reason (R); Ce** hus the tendency of attaining +3 oxidation state.

Select the most appropriste answer from the options given below:

#. Both A and R are true and R s the correet explanation of A

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

¢ A is true but R is false.

d. A is false but R is true,

Given below are two statements labelled as Assertion (A) and Reason (R)
Assertion (A): Aromatic primary amines cannol be prepared by Gabriel phthalimide
synthesis,

Reason (R): Aryl halides do not undergo nucleophilic substitution with the snion
formed by phithalimide,

Select the most appropriate answer from the options given below:

a. Both A and R are true and R s the correct explacation of A

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

e A is true but R is false.

d. A is false but R is true.

SECTION B

This section contains 7 questions with intemal choice in two questions, The following
questions are very short answer type and carry 2 marks cach.

The rate Law for the reaction : Ester + H+ ——— =2 Acoid + Alcohol is:

dn/ds = K [Ester][H 0

What would be the effect on the rate if 1) concentranion of the ester 1s doubled?
i) concentruthon of H 15 reduced to half”
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20. If one strand of DNA has the sequence ~ATGOTTCA-, what s the sequence of the
bases in the corplementary strand? Give reason,

OR
1] Name the species formed when an aqueous solution of amino acid 1s dissolved
in water.
i) Which reaction shows that all the carbon atoms in glucose are linked in a
{oht chni

21, Give reason for the following:
iy Racemic mixture s optically inactive.
) C-C1 bond length m chlorobenzene is shorter than C-C1 bond length in CH-C')
OR
i) Write equation for the preparation of |-lodobutane from 1-Chlorobutane.
i) Out of 2-Bromopentane, 2<Bromo-2-methylbutane and | -Bromopentane,
which compound is most reactive towards climination reaction nd why?
22. Wrine the IUPAC nime of the complex [Co(en)2INO2XCDH]". What type of structural
isomerism is shown by this complex?
23. 1) Write the reactions taking place ot the anode and cathode of the cell used in hearing
ands.
i) Why mercury cell has a constant potential throughout its uscful fife? ;
24, The decormposition of hydrocarbon follows the cquation: k = (4.5 x 10" g je = k7
Calculate En,
25, What happens when
i Salicylic acid is treated with (CHCOROM™
i) Phenol is oxadised with NaxCr:0,/H™?
Write chemical equation in support of your answer.

SECTION C

This section containg 5 questions with internal choice in two guestions. The follawing questions are
short answer type and carry 3 marks each,

26. i) Armunge the Tollowing in increasing order of their boilmg point: Propanol, propane,
propanal, Mcthoxy ethane
i) Write the formula of reagents used i the following reactions:
a) Bromination of phencl to 2,4,6-Tribromophenol,
b) Hydroboration of propene and then oxidation to propanol,
27, A metal ion M™* having d” valence efectronic configuration combines with three
bidentate hgands to form a complex compound, Assuming & > P
i Write the electronic configarution of the valence electrons of the metal M™
jon i terms of g and eg.
1l What type of hybridisation will ion M"' have?
i) Name the type of isomensm exhibited by this comples.
28, 1) Predict the state of the solute in the solution when ') is found 10 be 0.3.
1) What type of wzetrope is formed by negative devintion from Raoult's law? Give an
oxample,
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(@ R—C—NH, —+04— (i) CHNCI + HPO, + H,O ——»

(i) CHNH, + Br, {ag) ——
OR
a) Give a chemical test o distinguish belwsen each of the foliowing pairs of

compounds |
(i) Ethylamine and Andine
(ii) Andine and Benzylamine
b) Write the structure of 2-aminotoluene
30. Among all the isomers of molecular formula C4HYBr, identify
1) the one isomer which is optically active.
1)  the one ixomer which s highly reactive towards SN2
) the two somers which give the same product on dehydrobalogenation with
alcobolic KOH.
OR

Consider the theee types of replacement of group X by group Y as shown here,

H l’l Y lH
v
X X CH, Y
(L) A+B

Ay

This can result in giving compound (A) or (B) or both, What is the process called if
1) (A) is the only compound obuained?

i) (B) 1s the only compound obtained?

i) (A) and (B} are formed in egual proportions?

SECTION D

The following questions are case-basad questions. Each question has an internal chotee
and carnes 4 (141+2) marks each. Read the passage carefully and snswer the questions
that follow.

31 Protecins are high moteoular mass complex biomolecules of amino acids. The
important proteins required for our body are enzymes, hormones, antibodies, transport
protemns, structural peoteins, confractile proteins cte. Extept for glycine, all a-amino
acids have chiral carbon wtom and most of them have L-configuration. The amino
acids exists as dipolar jon called zwitter jon, in which & proton goes from the carboxyl
group to the smino group, A large number of u-amino scids are joined by peptide
bonds forming polypeptides. The pep tides having very karge molecular mass (more
than 10,000) are called proteins. The structure of proteins is described as primary
structure giving sequence of linking of amino scids; secondary structure giving
manner in which polypeptide chains are arranged and folded; tertiary structure giving
folding, cotling or bonding polypeptide chains producing three dimensional structures
and quaternary structure giving arrangement of sub-units in an aggregate protein
molecule,
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Answer the following questions:
i) a-Amino acids have relatively higher melting points than the corresponding
halo acids. Explain.
i) Name the protein and its shape present in oxygen carrier in human body.
) Give two differences between globular protemn and fibrous protein.
OR
Give twy differences bétween a-helix and -pleated structure of protein,

32 Boiling point or freezing point of liguid solution would be affected by the dissolved
sofids in the liquid phase. A soluble solid in solution has the effect of mising its
boiling point und depressing its freczing point. The addition of non-volatile
substances to solvent decreases the vapour pressure and the added solute particles
affect the formation of pure solvent erystals. According to many researches the
decrease in freezing pomnt directly correlated to the concentration of solutes dissolved
in the solvent. This phenomenon is expressed as freczing point depression and it is
usclul for several applications such a8 frecze concentration of igquid food and to find
the molar mass of an unknown solute in the sofution. Frecze concentration is a high
quality hquid food concentration method where water is removed by forming ice
crystals. This 1s done by cooling the higuid food below the freezing point of the
solution, The freezing point iy referred as a colligative property along with vapour
pressure lowering, boiling point clevation and osmotic pressare. These are physical
charactenistics of solutions that depend only on the identity of the solvent and
concentration of the solute. The characters are not depending on the solute’s identity.
Answer the following questions:

i) Why is glveol and water mixture used in car radiators in cold countries?

i) What do you understand by the term that Ky for water is 1.86 Kkg/mol?

i) Calealate the freezing point of 4 solution containing 60 g of glucose (Molar
mass = 180g/mol) in 250 g of water (Ks for water is 1.86 Kkg/mol)
OR

iv)  Calculate the miss of NaCl (molar mass = 58.5 g/mol) to be dissolved in 37.2
g of water 10 lower the freezing point by 2'C, assuming that NaCl undergoes
complete dissoclation, (K for water is | .86 Kkg/mol)

SECTIONE

The following questions are Jong answer type and carry $ marks each. Two questions
have an internal choice.

33, u) Represent the cell in which the t‘ollowmu roaction takes place!

2ALLs) + 3N (0.0 M)~ D 2A17 (0.0IM) + 3N (5)

Calculate the emf i E' o = LA V

b) How does molar conductivity vary with incrense in comeentration for strong

clectrolyte and weak clectrolyte” How can you obtain the imiting molar conductivity

of weak ¢lectrolyte?

OR

i Represent the eell in which lbc folk\wmg reaction takes place:

QAL (5) + 300 (0,01 M) <eusd 21" (0.0IM) + 3Cu (3)

Calculpte the emf i E g = 198 V

i) Using the E” values of A and B, predict which {5 better for coating the surface
of iron [ E% e = <044 V) 1o prevent comosion and why?
(Giver: E'A-a=-237 V. E'om =-0.14 V)
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34, 1) Write the products formed when CHYCHO rescts with the following reagents:

s,

(a) HON

(hy HaN - OH

(¢y CHCHO m the presence of dilute NaOH

(i) Give simple chemical tests to distinguish between the following pairs of

compounds:

(8) Benzoic acd and Phenol

(b} Propanal and Propanone

OR

1) Prediét the products of the following:

CH,CH,OH __;‘!Q_&_,, A ﬁ_. B _'“!_. C

H,;50,

l

i) Arrange the following in increasing onder of avidic character!

HCOOH, CFCOOH, CICHCOOH, CCLCOOH

Assign reasons for the following:

) The enthalpres of atomisation of transition clements are high.

i) From ¢lement to element, the actinoid contraction ix grester than the
lanthanosd contraction,

) The Eo value for the Mn3+/Mn2+ couple is much more positive than that of

Cr3+/Cr2+,

) Scandium does not exhibit vanable oxidation states and yet it Is regurded as o

transition ¢lément.
v) Trunsition clements snd many of their compounds act ss 8 good ctalyst.

6




Answer Key

N0 3N T 1 N e
ToBE6066ToT

=
o

ILb

12.¢

13.b

14.b

15.a

l6c

17.a

18,4

19.1) The rate of reaction will be doubled 1) No effect on rate

20. Sequence of bases in the complementary strand : TACGAAGT as Adenine (A) always
pairs with Thymine(T) and Cytosine(C ) always pairs with Guanine(G)

OR
i) Zwitter 1on
i)  Onprolonged heating with HI, glucose gives n-hexane,

21.1) Racemic mixture contains bothe d and | enantiomers in equal proportions. As the
rotation due to one enantiomer is cancelled by equal and opposite rotation of another
enantiomer, therefore it is optically inactive.

i) In chiorobenzene, C-C1 bond acquires partial double bond due 1o resonance whilein methy!
chloride, C-Cl boad has pure single bond character,

OR

i) CHOCH,CH,CH,Cl + Nal %, CHLUCHLCHLCH,L + NaCl
i)  2-Bromo-2-methylbutane is more reactive as it gives more substituted alkene
on climination.
22. Chlondobis-(ethane- 1, 2-diamine )nitrito-N cobalt (1) jon.
Linkage isomerism
23.0)
Anode:  ZnfHg) + 2000 — ZnOGd » HO + 2¢
Cathode:  HgO + HO + 2¢ — Hgll) + 204

i) lons are not involved in the overall cell reaction of mercury cell.
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24,
Arrhenius equation, k = Ae' /¥
Given equation is & = (4.5 = 1011 &) 200
Comparing both the equations, we get
_E, 000K
RT T
or, E,=28000K » R = 28000 « 8314
« 23279 k] mol!

25.)

Denoguenome
26.1) Propune, Methoxy methane, propanal, propanol
i) Bra (ag) in)B:H,,
H;OOH
270 %",
i) d'sp’
ii) optical isomerism
28.1) Solute particles associate in solution,

i) Maximum boiling azetrope. Exampie: A mixture of 68% nitric acid and 32% water
by mass.
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29.4)

(8]
|
R—C—NH, - —2%4 R_CH,—NH,
Aaramide - 10 Alkanamine
(i) Deamination
; < +H - ——p C +H .
GHNCL  + HPO, + H0 CH, + N, + HPO, + HQl
chlonide
(#i1) Bromination
NH,

C, Hy NH, + Br; (aq) —> @

% 4, o Tribromo anitine
OR
(1)  Ethylamine and aniline :
By Azo dye test; It involves the reaction of any aromatic primary amine with HNO:(NaNO;
+ il HOT) at 273-278 K followed by treatment with an sfkalinesolution of 2-naphthol when
a brilliant yellow, orange or red coloured dye is obtained.

N+ HONO+ HEY =T 3 Ny NCTS 3HO

h-dn-—nm ]

MMI'”WMW#&AMM?&»ﬁthPM
Lo, solution romaine clear.
CHCH, + HOND —X2E, S * N7+ HO
Ehylamene  Nanas aod
(1)  Aniline and Benzylamine :
By Nitrous acid test : Benzylamine reacts with HNO, to form a dinzonium saltwhich being

unstable even at low temperature, decomposes with evolution of Ni gas

b) correct stnucture,
cmms—-m—olww—v-wl *n%w Ny Tema

Peminy? arnine
mumummMmmwmmwmmumm-m
278 K and hence does not decompose 10 evolve N, gas.

@-m —BUE> (O)-Send

Mongene dlanntien (Morkde




30.1)2-Bromobutane
i) | -Bromobutane

i) | -Bromo-2-methylpropane and 2-Bromo-2-methylpropane
OR
i) Retention ii) Inversion il1) Racemisation
310} a-Amino acids act as zwitter jon or dipolar fon. Due to this dipolar structure, theyhave strong
dipole-dipole interactions resulting in their higher melting point.
it) Globular protein and spherical shape.
i) Any two correct differences
OR
i) Any two correct differences
32.0)Ethylene ghveol lowers the freezing point of water, Due to thix, coolant in radiatorswill ot
frecze.
i) It means that the freezing point of water is lowered by 186 K when | mole of non-volatile
solute is dissolved in 1 kg of water.
i)

Given,

W;: =60 g

M; = 180 g mol”’

W, = 250 g

Ky = 1.86 K kg mol™!

Af;‘k‘fﬂ
K =~ wy = 1000

1P~ Ty = ~L i = wy
1.80 « 60 « 1000

i 180 = 250
1.80 « 60 = 1000

2.78 — Ty = —

27315-Ty=248
Ty = 27315 - 2.48 = 27067 K

Hance, the lreazing point af water ks 27067 K or -2.489°C

OR

TO




NACT = Na™ » €17
Teve Vao't Mol factar, 1 is givern as

T deprssalan i fresding point of 4 solution ix given Ly
ATy — ARy G o )

Groen | _

¥_tHor water — 1. 86K kgmol

Molar mass of solte M, — B8 Sginol '
Mass of water, W — X729

ATy — ¢ — 2K

Mass of solute, ur, —~7

Substituting the above values in 0, we gat

2=
W, - 1 AT

Mence the requited maes of NaCl nl. 179

1.

OR
i) Cell

Nmmlmwum
m:nthWuMou

1000

w, * 1000

L e ~ 5 X %

@ 2A1(s) + 3NE(0.1M) = 2% (0,001 M) + 3Ni(s)
Cell Repre Al(s) | APT(O.0LM) || Ni¥T(0.1M) | Ni(s)

NemstEgn: E . = E%ell - %@;%%

[-" ]
-141-‘i:"11 :g" = .41 — 0.00085 Joi 10~

= LA19851 = 42V

(b With Increase in temperature, the greater inter-ionic attraction retard the motion of the lons and
therefore the molar conductivity falls in case of both strong and weak electrolytes.

The limiting molar conductivity (A%, ) for weak electrolyte can be calculated by using Kohlrausch's Law,

Aly, WEOIM) 1] G 0IM) | Cu

.1“'




far”

a2 00501
[Cu?* l’

Ecott = B ctr = log

) 0.0601 [ar+]?
E’ o~ Eon+ = 1 [Cu”]’

0.0501 (0.01)*
log 3
L (0.01)

w 198

- LO8 + -0;—6—1"0“ 10*

0.0601 2 log 10

= 1.98

- 1.08 4 "'0“6 1w 2plog10 =1]

= 198 + 00197
B = 1.9997 V

i) A, as its standard reduction potential is less than B, therefore, it will undergo
oxidation more easily than B.
i34

H
I

() (@) CHyCHO noo—.oa,-«lz-on

CN
> Acetaldehyde cyanohydein
I
(b) CHy~C~H « NH,0H s O|!,—C-NOHo H,0
H
Acetaldoxime
(€) CHCHO + CH,CHO —>—» m,—_cln-cn,an
OH
3-Hydroxybutanal

(1) (8) Add neutral FeCly in both the solutions, phenol gives violet color with FeCly solution,but benzoic

acid does not give such color,
(b) Add an ammoniscal solution of siltver nitrate (Tollen's reagent) in both the solutions,propanal gives

silver mirror whereas propanone docs not.
CH,CH,CHO + 2{AgNH,);JOH ———» CH,CH,COONH, + 2Ag + H;0 + 3NH,
Propanal Tollen's reagent Sttver mirror

9



OR

A=
CH.C
OOHB

CH,C
OCl1
Cw
CH.C
ONH,
D =
CILN
Hs

i) HCOOH < CICH,COOH < CCLCOOH < CF,COOH

35.3) Transition metuls have strong metatho bonds as they have o lurge number of

unpaired electrons.

i) This is because of poor shiclding effect of 5f clectrons in actinoids

than that of 4felectrons in lanthanoids.

i) This s due to much larger third ionisation energy of Mn as Mn2+ is
very stableon account of dS configuration.

) This i$ because Scandium has purtially filled d orbitals in the ground
state,

v)  They show variable oxidation state due to which they form
unstable intermediate compounds and provide a new path with
lower uctivation encrgyior the reaction.

SAMPLE PAPER No 3
CHEMISTRY THEORY (043)
MM:T0 Time: 3 hours

General Instructions:
Read the following instructions carefully,
a) There are 35 questions in this question paper with internal choice.
b) SECTION A consists of 18 multiple-choice questions carrying | mark each,




¢) SECTION B consists of 7 very short answer questions carrying 2 marks each.
d) SECTION C consists of 5 short answer questions carrying 3 marks cach,

e) SECTION D consists of 2 case- based questions carrying 4 marks cach.

fi SECTION E consists of 3 long answer questions carrying 5 marks each.

@ All questions are compulsory.
h) Use of log tables and calculators is not allowed

SECTION -A
The following questions are multiple-choice questions with one coerect answer, Eachquestion
carries | mark. There is oo internal chosce in this section
1. Conversion of Alcohols to Aldehyde involves as reagent.
(a) Alkaline KMnO,
(b) O,
(¢) PCC
(d) H,
2. ROH + PCli2> RCI+ A here A is
(a) POCI, + HCI
(b) H,PO; + No other product
(¢) H:PO; + HCI
(d) Cl; + HCI
3, Outof Mn Ni™* , Fe2and Zn™ , which one is colourless
a)Mn~ ¢) Fe'
bYNI"* d)Zn"




4. For a hypothetical reaction, R Products;
Rate = -k [R]

The negative sign used in the rate expression indicites,
(a) decrease in concentration of reactants with time
(b)decrease in rate with time
{c) reaction is reversible
(d) None of the above

5.0ut of the following which one is an example of primary cell
) Fuel cell
b) Lead storage cell
¢) Dry cell
d) All of the above
6. ldentify order of the reaction from the given graph

nte

"~

(const)

5

@0
(b) 1
(¢)2
(d) 3

7. Amongst the following which is the strongest base in aqueous medium

(a) CH\NH,
(b) (CHy);NH
(C) Cﬁ H; NH CH)

(d) NCCH NH,




8. What is the oxidation number of cobalt in the following complex:

[Co(H;ONCN)en): ]
(a) +4
{b) +6
(c)+3
(d) +2

9.Alcohols have boiling point as compured to ethers
(a) low

(b) mgh

(¢) same

(d) none of these

10. The reagent used in Clemmenson's reduction is
(@) AICL,

(b) H: O,

(¢) NHy= NH,

(d) Zn-Hg/HCl

11.Which of the alkyl halide is best suited through SN; mechanism
C Hi CH;NH, + RX = C HsCH;NHR

(#) CH:Br

(b) € JH.Br

(¢) C He CH; Br

(d) CH; CH, Br

12. Order of the reaction can be
()0

(b) fractional

(c) positive

(d) All of the above




13. According to the CFT, the configuration of d* in an octahedral complex
with astrong ligand is

()t *eg”

(b) L’; ) Cy !

(€) 12 €

(d) e’d u.o

14, IUPAC name of the compound 1s CH; CH; NH CH,
(a) N-methylmethanamine

(b) N-ethylmethanamine

{¢) N-methylethanamine

{d) N-methyl-N-cthanamine

15. Given below are two statements labelled as Assertion (A) and Reason (R)
Assertion (A). Alcohols are having more boiling point than corresponding ctherof similar
molecular masses.

Reason (R): Intermolecular Hydrogen bonding in compoundy is responsible for highB.pt .
Sclect the most appropriate answer from the options given below:

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

b. Both A and R are true but R is not the correct explanation of A,
¢, A is true but R is false,

d. A is false but R is true

16. Given below are two statements labelled as Assertion (A) and Reason (R)

Assertion (A); Carbohydmates are polyhydroxy aldehyde or ketone,
Reason (R): Deoxyribose is not a carbobydrate,
Select the most appropriale snswer from the options given below:
a, Both A and R are true and R is the correct explanation of A
b. Both A and R are true but R is not the comrect explanation of A,
¢ A is true but R is false.
d. A is false but R is true

17. Given below are two statements labelled as Assertion (A) and Reason (R)

Assertion (A): Zn, Cd and Hg are not considered as Transition clements.
Reason (R): Presence of paired d electrons are résponsible for propertics: of
transition clements.
Select the most appropriate answer from the options given below:
a. Both A and R are true and R is the correct explanation of A
b. Both A and R are true but R is not the correct explanation of A.
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c. A s true but R is false.
d. A is false but R is true
18. Given below are two statements labelled as Assertion (A) and Reason (R)
Assertion (A): Amine acids except Lysine contain at least one asymmetriccarbon atom,
Reason (R} Zwitter ton of amino acids contains both positive and negativecharge.
Select the most appropriate answer from the options given below:
a. Both A and R are true and R 1s the correct explanation of A
b. Both A and R are true but R is not the correct explanation of A,
c. A is true but R is false,
d. A is false but R is true
SECTION -B
This section contains 7 questions with internal choice in two questions. Thefollowing
questions are very short answer type and carry 2 marks cach.
19. A first order reaction has a specific reaction rate of 107 sec™.
How much time will it take for 10g of the reactant 10 reduce 1o 2.5g ?Given log
2 #0301, logd = 06021,  log6 =078,

20. What are the hydrolysis products of
(i)sucrose (i) lactose

OR

What happens when D - glucose is treated with the following reagenis
a) HI. b)) HNO,

21. Explain 1) Willlamson's synthesis i) Sandmeyer's reaction
OR
a) Reimer Tiemann reaction  b)Kolbe's reaction
22 1) The spin only magnetic moment of [MnBr,] is 5.9 BM., Predict the geometryof the complex

won ?
b) Out of the following two coordination entities which 1s chiral (optically
active)?
() eis-{CrClstox)s]t (b) trans-[CrCls(ox)s]
23.0)State Kohlrausch's law

b) How does molar conductivity depends on dilution ?
24. A reaction is first order with respect to A and second order with respect to B.
(1) How is rate affected on increasing the concentration of B three times?
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(11) How is rate affected when the concentration of both A and B are doubled?
25, What happens when 1) Acetadehyde reacts with methyl magnesium bromide
i) Propan-1-ol reacts with alk KMn(),

SECTION -C
This section contains § questions with internal choice in two questions. Thefollowingquestions
ure short answer type and carry 3 marks each.

26, Convert a) Toluene to benzyl alcohol
b) Ethanol to propane nitrile
¢) 2-bromoprapane to [-bromopropane

271) [NICL] ¥ is paramagnetic while [NI(CO),] is diamagnetic though both arctetrabedral.
Why? (2)

W) Give formula of the compound - (hH
tris{ethane-1,2-diamine }ehromium (1) chlonde

28. On a certain hill station, pure water is found to boil at 95”C. How many grams
of NaCl must be added to 2 kg of water so that it boils at 100°C?

29. Give plausible explanation for
(1) Why are amines less acidic than alcohols of comparable molecular masses?
(1i) Why do primary amines have higher boiling points than tertiary amines?
(1i1) Why are aliphatic amines stronger bases than aromatic amines?
30.Write reactions for-—

1) Nitration of Anisole

11) Phenol with Bromine in CS;

iti) Methoxy benzene with HI

SECTION -D

The following questions are case-based questions. Each question has an internal choice and

carries 4 (141+42) marks cach. Read the passage carcfully and answer the questions that follow,

31. Nucleie acids are polynucleotides —that is, long chain like molecules composed

of a series of nearly identical building blocks called nucleotides.

Each pucleotide consisis of a nitrogen-containing aromatic base attached to apentose (five-

carbon) sugar, which 1s in tun attached 10 a phosphaie group.

Each  nucleic acid  contains foor of five  possible nitrogen-
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containing bases: adening (A), guanine (G), gytosing (C), thyming (T),
and yracil (U), A and G are categorized as purings. and C, T, und U are collectivelycalled

pynmidings.

Thymine is present only in DNA, while U is found only in RNA.

The pentose sugar in DNA (2-deoxvribose) differs from the sugar in RNA (ribose) by the
absence of @ hydroxyl group (—OH) on the 2' carbon of the sugar ning. Without an sttached
phosphate group, the sugar attached 10 one of the bases is known as o nucleoside. These
nucleoside linkages are called phosphodiester bondsand are the same in RNA and DNA,

DNA is the master blueprint for life and constitutes the genetic materinl in all free- living
organisms and most viruses, RNA plays an important role in certain processes Such as the
makmg of proteing

Answer the following questions:-

a) Two strands of DNA are not identical but are complementary. (N

b) What is the complementary base sequence on DNA for the given strand
CAGAC (h
¢)Write one structural and one functional difference between DNA and RNA. (2)
OR

Which bases are common in DNA and RNA?
How s Guanine and cytosine linked with cach other”

32, Colligative propertics depends on the number of solute particles relative to the
total number of particles present in the solution. These properties are independent
of the solute particles, The examples of colligative properties include relative
lowenng of vapour pressure, elevation of boiling point, depression of freczing
point and osmotic pressure,
These properties change when non volatile solute particles are added to it. Application of
colligative properties are used in day 1o day life as use of ethyleneglyveol and water mixture os
anti-freezing mixture in the radiator of automobiles. Answer the following questions: -
#) Why does vapour pressure of a liquid decrease on addition of a solute into it?
b)Arrange the following in increasing order of their Van't HofT™s factor,

0IM CaCl; . 0.IM KC) w 0IM AL (SOs )y
¢} A peeled egg (whose outer shell is removed in dil HCI ), swells when dipped

in water while shrinks in saturated brine solution. Why?

OR

What will happen 1o Raisins kept in water after some time”




SECTION -E
The following guestions are long answer type and carry 5 marks cach. Twoquestionshave
an internal choice
33. a) How much charge is required for the following reductions: (2)
i) 1 mol of Mg to Mg, (i)l mol of MO, to Mn®’
b) Calculate the emf of the following cells at 298 K:

Me(s)Me” (0.001MICe (00001 MYCu(s)
E' Mg Mg =-2371V . E'CutiCu= 03V (3)

OR
How much electricity is required in Faraday to produce
i) a) 27.0 g of Al from molten AICL;. (b) 48.0 g of Mg from molten MgCl,  (2)
i) Caleulate emf of the following cefls at 298 K using the given data, (3)
[Sn* F0.08 M and [Ag ]=(0.20 M)
E' S’ Sn =014V . E'AgiiAg = 080V

(log 2 ~0.3010)
34 0)Distinguish between 1) Propanal and Propanol
i) Benzaldehyde and acetophenone (2)
bildentify A | B and C with reactions involved. (3)

An organic compound (A) has 4 charactenstic odour, on treatment with NaOHforms two
compound (B) and (C) .Compound (B) has molecular formula C; H L O
, which on oxidation gives back compound (A), Compound (C) is sodium salt ofan acid.

OR
) Distinguish between 1) Ethanal and ethanoic acid
ii) ethanal and henzaldeyde
b)Complete the reaction
1) C; H4COC! + Pd/BaSO, 2 A + LIAIH, 2 B
ii) CH;CHO+NaOH = X+heat=2 Y

35.a) Complete the reaction
HCrO, = +H ™2
MO, + FeP+H D
b) Give any one difference between Lanthanoids and Actinoids.
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¢) “Transition elements shows catalytic properties™ .Explain
d) Which is Paramagnetic * Fe™ or Cu™' *?
OR
i} Complete the reaction

8 Cry0s ™ % OHea
b)) MO, '+ GO RS
i) What is Lanthanoid contraction?
iii) “Transition elements forms alloy” explain
iv) Which has more magnetic moment—Ti 7 or Cu'? ?

o
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SAMPLE PAPER

CHEMISTRY-THEORY {043)
MARKING SCHEME
SECTION A
Q1 to 18 cach correct answer | mark ¢ach
.o
2. a
id
4 4
S. ¢
6. a
7. b
8. ¢
9 b
10.d
Il.¢
12.d
13.a
14. ¢
15. a
16. ¢
17. ¢
18. b
SECTION B
19, t= 138665, 2 marks
20.1) glucose and fructose | mark
i) glocose and galactose | mark
OR
a) Forms n-hexane 1 mark

b) Forms saccharic acid | mark

21. Correct reaction




1) Williamson’s synthesis | mark
R-O-Na+ R’-X 2 R-O-R’ + NaX
it)Sandmeyer’s reaction | mark

Contesys ShSchydes
b) Kolbe's reaction
m-uH
) IO
wonliin phenotnte 2%*% acikd
m»,uc ocbd
22 a) Tetrahedral | mark
b) cis isomer | mark

23. a) The law states that limiting molar conductivity of an electrolyte can be
represented as the sum of the individual contnibutions of the anion and
cation of the electrolyte 1 mark

b) Increases | mark




24. (i) Rate = K[A]' [B]* "= On increasing concentration of B three times
rate becomes 9 umes | mark

(it) when the concentration of both A and B are doubled rate becomes 8 times. |

mark
251) Acetadehyde reacts with methyl magnesium bromide- 1 mark
o]

1

T Ans. CHL, — C = O + C.H_MgBsx —>
e 12

'

' HO :
c:n,-fz—oxwgnr = cu,—-.c—~c,u,
i, oOx1

_AOEL
M
" 8\8:'
1) propan- | -ol reacts with alk. KMnO, I mark

CHy CHy CHy OH-{0]= CH; CH: CHO--—[0] CHy CHy COOH

SECTION C

26, Conversion (1mk +1 mk+1mk)

1) Toluene to benzyl alcohol

CH, CH_CI CH,O
Cly (A I
© =% ©) 4 ©)

Benaxyl alcohol

H

i) Ethanol to propane nitrile

Consvonion ol cthanel 19 srepanenitsils
e
CRLC O« B - CHLOILOT = 1O
D et B S kL R
S
CHAOIOT ¢ KON - CHAOHON ~ KO
B e R e T

¢)2-bromoprapane to 1-bromopropane




alc. KOM

CH, L o | Cl'l, - CH,CH - Cl-l,
]
Br
MEr

— CH,CH,CH,Br
peroxide

27. DINICL) * is paramagnetic-—Ni exists as Ni ™ number of unpaired
electron=2  while [Ni(CO)s] is dinmagnetic- Ni exists as Ni(0), no unpaired
electron during complex formation (1+1mk)

i) | Crien)y) Chy | mark

28. ATy=1x Koxm  (formula + substitution Y%+ ')
m=4.807 (Calculaion = 1)
wy =562.42 (correct answer + umit = '3 +14)

29. explanation- (1+1+1mk)

1) Phenyl group 18 electron withdrawing, increases electron density on nitrogen
whereas methyl group is electron donating group,

i) intermolecular H-bonding in primary amines,

iii) lone pair of electrons of N-atom in aromatic amines are involved in resonance

with the benzene ring, so they are not available for donation. While N-atom in
aliphatic amines can easily donate its lone pair of electrons

30.correct reactions—( 1+ 1+1 mk)
i) Nitration of Anisole

ZS e é’m

Aniiesle T Nnesmsivede CIEE
O lpeeene 'wi

ii) Phenol with Bromine in CS,




LRl ' '
"me
ey e %
Pt
6.”

iii) Methoxy benzene with HI

S.. O, .,

(Mathoxybenzene) (Phena!) {methy! iodide)

SECTIOND

31. a) A pairs with T and G pairs with C. If sequence of one strand is known
other strand can be predicted. (n

by GTCTG (1)

¢) Structural difference:- difference in sugar or bases

Functional difforence:- DNA gonstitutes the genetic material and RNA
plays an important role in making of proteins.
(1)

OR
Adenine{A), Guanine(G) and Cytosine(C) (1)
They nre linked through three hydrogen bongds. (h

32, a) Presence of non volatile compound on surface decreases the effective
surface area decreasing vapour pressure of the solution.
brOIM KCE < 001 M CaCly < 00 M AL (SO N
€} due 10 ostmosss

or
They will swell because of endosmosis

Q33a) DMg—-> Mg~ +2¢
2x 96300 C = 193000 C
i)MnOy == Mn' +5¢
5 % 96500 C ~ 482500 ¢

¢) E' = [E" (cathude) - EY (anode)] - 0.0591/n log [AE)" / log [CEY
( formulal 2 mk )
{034 < (= 2.37 )] -0.0591 /2 Jog 0.0010.0001 (1/2mk)




=271 - 00295 tmk
~ 268V ( ¥ (ans) +1/2 {unit) mk)

OR

i) AlCh--> Al « 3¢

27 g requires 3F lmk
D) MgCh—> IMg ™ +2¢
24y eseass 2F
= 48g —D4F Imk
b E" = [E° (cathode ) E* {anodc )] - 0.0391/n log {AE]" / log [CEJ’
( formulal/2 mk )
~[0.80- (- 0.14 )}-0.059] 2 X log 0.0840.2)° (1/2mk)
= 094 - 0.0295xlog2 Ik
' w093V ( Vdans) +1/2(unit) mk)

34.4) i) Propanal gives Tollen's test (silver mirror) or any (iStnction «— e |mk
i) Acctophenone gives wodoform test (yellow ppt with NaOI)

1) 2C, H sCHO + NaOH-» C, H 4CH ; OH + C H ;COONa

(A) ~=2 (B){C;H,0) +(C) sodium salt of acidC, HCH ,
OH---[0]2 C, H «CHO
A—Benanldehyde B Benzyl
Alcohol
C- Sodium benzoate
OR

a) i) Ethanal gives yellow ppt with NaOl (iodoform test) / methanoic acid gives
effervescence with sodium bicarbonate ---1 mk

i) Ethanal gives Tollens test (silver mirror) or any other 1est lmk
b) H)A=C, H.CHO B~ (C, H .CH,OH ( Imk)
i) X=CHCHOHXH,CHO B= CH,CH=CHCHO (1mk)
35.2) (N20HD, © + 2H weaed Cr 205 © + HO ( tmk)it) MnO, '+
SFe'7 48 H e dMn 7 #S5 Fe ' 4 4HL0O ( 1mk)
b) Electron enters in 41 in Lanthanoids and in 51 in Actinoids or any otherdifference (

Imk)

¢) Good adsorbent, ability show variable oxidation states, and ability to formcomplexes
( Tmk)




d) *Fe™' as it has 5 unpaired clectron( 1mk)
OR

i Al 0; 7+ OH - €O, * ( Tmk) B2MnO, '+
SCsO4 16 H  wmeeeed 2Mn = 10C O, + §H0 (1mk)

11 The steady decrease in ntomic and fonic rnudii from La 1o Luiin)Due to ssmilar atomic
sizes one atom can replace other

V) Ti (3¢ 45”) as it hus 2 unpaired eloctrons whereas Cu” (3d" 45"y
has | uopaired electron.

Imk
Sample paper-4 (2022-23)
MM:70
Time: 3 hours
General Instructions:

Read the following instructions carefully.

(a) There are 35 questions in this question paper with internal chaice.

(b) SECTION A consists of 18 multiple-choice questions carrying 1 mark each,
(c] SECTION B consists of 7 very short answer questions carrying 2 marks each,
(d) SECTION C consists of 5 short answer questions carrying 3 marks eoch.

(e) SECTION D consists of 2 case-based questions carrying 4 marks each.

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

(g) All questions are compulsory

(h) Use of log tables and calculators has not allowed

SECTION A
The following questions are multiple-cholce questions with ane correct answer. Each question carries
1 mark. There is no internal choice in this section.




On dissolving sugar in water at room temperature, the solution feels cool to the touch. Underwhich
of the following cases dissolution of sugar will be mere mpid?

(a) Sugar crystals in cold water (b) Sugar crystals in hot water

{c) Powdered sugar in cold water (d)Powdered sugar in hot water

(]

An unripe mango placed in o concentrated salt solution (o prepare pickle, shrivels because
(a) It gains water due to osmosis (b) It toses water duc to reverse asmosis
(€) It gains water duc t reverse osmosis (d) It loses water due to osmosis

The difference between the electrode poteatials of two clectrodes when no current s drawnthrough
the cell is called
() Cell posential (b) Cell emf’ (<) Potentinl difference (d) Cell voltage

A (NH{OH) is equal 1o-

"
(@) A (NHOH) + A (NHICD) - 1?_ (HCT) (b) A (NHLC) + A (zyaom-mﬁ:cn
© A (Nu.cn)u{_’” (NaCl) - A:’_ (NaOH) (d)/\(&la()l-l) »-A(gwn-/s (N}‘h('l)

m

o

In the presence of i catulyst, the heat evolved or is absorbed during the reaction
(0) Increases (b) Decreases (¢) Remain unchanged (d) May icrease or decrease

The magnetic moment is associated with its spin angular momentum and orbital angular
momentum. Spin only magnetic moment valoe of Cr'? jon s
(W) 287BM.  (b)3RTBM.  (¢)347BM (d)3ISTBM

The compounds [CofSOUNH 1) [Br and [Cot SONNHI|C represents
(a) Linkage isomerism (b) no 1somensm
(¢) lonisation isomerism (d) Coordination isomensm

Chlorobenzene is formed by the reaction of chlonine with benzene in the presence of AICT.
Which of the following species attacks the benzene ring in this reaction”
(a) CT (b C1* () AICH () [AICK)

Which reagent will you use for the following reaction?
CHyCH2CHICH: — CHYCHCHCHC 4 CHsCHACHOICH)

() Cl2/UV lighn (b) NaCt+ H:S04

(¢) Cl: gas in presence of Fein dark  (d) Cle gas in dark

10

Which of the following compounds will react with NaOH solution m water
(a) CaHsOH (b) CoHyCH:20H (€M CHsECOH (d) C:HOH

The correct order of increasing acidic strength 15
Phenol < Ethanol < Chloroacetic acid < Acetic acid

(b) Ethanol < Phenol< Chloroacetic acid < Acetic acid
(€) Ethanol < Phenol < Acetic acid < Chloroacetic acid
(d) Chloroacetic acid < Acetic acid < Phenol < Ethanol

Hoffmann Bromamide Degradation reaction ts shown by
(0) AINH:  (b) ArCONH: (¢) ArNO: (d) ArCH:NH2




13 | Hydrolysis products of Sucrose are

(a) 2 molecules of glucose

(b) 2 molecules of glucose + 1 molecule of fructose
{€) 1 molecule of glucose + | molecule of fructose
{d) 2 molecules of fructose

14 | Which of the following starements are not true about glucose?
() It is an aldohexose (b) Omn heating with HL it forms n-hexange
(¢) It is present in furanose form (d) 1t does not give 2, 4-DNP rest

Given below are two statements labeled as Assertion (A) and Reason (R), Select
themost appropriate answer from the options given below:

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

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

c. Ais true but R is false.

d. A is false but R is true,

15

Assertion (A): The rate of reaction doubles when the concentration of reactant
is doubled ifit is a first-order reaction,

Reason (R): Rate constant also doubles with twice an increase in the
concentration ofecactant,

16

Assertion (A): Separation of Zr and HF is difficult.

Renson (R): Zr and HE are in the same group of the periodic table, and they
have the samesize.

17

Assertion (A): Boiling points of alcohols and ethers are high
Reason (R): They can form intermolecular hydrogen bonding.

I8

Assertion (A): DY +) Glucese iy dextrorotatory in nature
Reason (R): D represents its configuration.

Section B

This section contains 7 guestions with internal choices in two questions, Thefollowing guestions are
very short answer types and carry 2 marks each

19 lfmm the emf of the cell in which the

ollowing reaction takesplace:
Ni(s)+ 2ZAg (0.002 M) Ni?* (0,160 M) + 2Ag(s) [Given that E cell = 1.05
V, log 2 = 0.301]

Write the reactions taking place in bead storage cell? How it can be
recharged?
0
R
Predict the products of electrolysis in each of the following
(1) Anagqueous solution of AgNO) with silver electrodes.
(i} A dilute solution of H2804 with Pt electrodes.

301




21

For 4 certain chemscal reaction vanation in the
concentrationn [R] vs. time plot is given along side,

N

In[R}

{ —>

For this reaction:

(&) what is the order of the reaction?

(ii) whist are the units of rate constant k7

(fif)give the relationship between k and 10z (half-life period).
(Iv) what is the slope of the curve?

11 Deline Crystal field spliting energy.

H)A metal jon having & electronic configuration combines with three bidentate
ligunds toform & complex compound. Assuming Ao > Pwrite the electronic
configuration of the valence electrons of the metal ion(d*) in terms of tag and eg.

23

An aromatic compound "A’ on treatment with cone NaOH gives two compouds, '8°
wnd

‘€ with molecular formula CrHsO:Na. *C* on heating with soda lime gives ‘D'
Idennfy “A", *B'.*C", and *D".
O
R
Write the equations involved in the following reactions:
(1) Wolfl-Kishner reduction (i1) Etard reaction

24

(1) Write IUPAC Name for CoHCHCHO
() What s composition of Fehling’s Reagent

25

Give one chenmical test to distinguish between the following pairs of compounds:
(1) Methylamine and dimethylmine (11) Secondary and tertiary wmincs




SECTION-C

This section contains 5 questions with internal choices In two
questions. Thefollowing questions are short answer types and carry 3
marks each.

26

The chemistry of cormosion of ron 1s essentially on electrochemical phenomenon.
Explainthe reactions occurring duning the corrosion of iron in the atmosphere,

27

A+ 2B — 3C + 2D, The mte of disappearnnce of Bis 1 » 102 mol L' 5. What will
be
(1) Rate of the reaction (i1) Rate of change in concentration of A and €7

28

(i) Give a reason;

{a) Benzoie acid is a stronger acid than acetic acid.

(b) Methanal i more reactive towards nucleophilic addition reaction than cthanal.
(1) Give 2 simple chemical test 1o distinguish between propanal and propanone.

(i} Armange the following compounds in increasing order of dipole moment.
CHCHCH, CHYCHONH,, CHICHIOH
(1) Give a possible explanation for exch of the following:
(@) The presence of a base is needed in the ammonolysis of alky! halides.
(b) Amides are more acidic than amines.

(1) Give one structural difference between amylose and amylopectin
(#1) Name the protein and its shape present in the oxygen carrier in the human body.
(#ii) Name two fat-storing tissues in the human body.

SECTIOND

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

3

Coordination campounds are the compounds in which the central metal atom is
linked to o number of jons or neutral molecules by coordinate bonds and the donor
atoms, molecules, or anions donate a pair of electrons 1o the metal atom or 10on and
form a coordinate bond with it are called ligands. The coordmation number is the
number of atoms or ions immediately surrounding o central atom In o complex or a
crystal, The coordimation numberof Nit* is 4 and it forms two complexes A and B as
given below:

NiClz + KON — A (Cyano complex)

3oz




NiClz + cong, HCI —= B (Chloro complex)
& Write the IUPAC name of complex A
b. Write the formula of the complex B.
¢. Predict the magnetic nature and geometry of A,
0
R
Write the state of hybridization and shape of the complex B.

Williamson synthesis s one of the best methods for the preparation of ethers, It involves the
treatment of an alkyl halide with a suitable sodium atkoxide. Williamson's synthesis involves
the nucleophilic substitution of the halogen atom of an alkyl halide by an alkoxide group as
shown below:

R—O0-Na#+ + RX —+ R—0—R"+ NaX

When the alkyl halide s used in the reaction is the primary, Willlamson’s synthesis proceeds
vis
Sx2 mechanism leading to the formation of an ether, This method Is a versatile method for
the

synthesis of both symmetrical and unsymmetrical ethers. ‘

& Why is Williamson's synthesis not applicable when the alky! halide used is
tertiary?

b, How would you obtain allyl phenyl ether?

¢ (CH3)sC-0-CHson reaction with HI gives (CH3)sC-1 and CH1-OH as the main
products andnot (CH1)»C-OH and CH-1. Give reason.

OR

How is 1-propoxypropane synthesized from propan-1-0l? Write the
mechanism of thisreaction.

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




33

(1) Define the following terms:
(a) Azeotrope (b) Osmotic pressure (¢) Colligative propertics
(1) Calculate the molarity of 9.8% (w/'w) solution of H:SO« if the density of the solution is)
1.02 gmL ' (Molar mass of HaSO« = 98 g mol ')

(5]

R
(1) On mixing liquid X and liquid Y, the volume of the resulting solution decreases. What
typeol deviation from Raoult’s law is shown by the resulting solution? What change in
temperature would you observe after mixing liguids X and Y?
(1) What happens when we place the blood cell in water (hypotonic  solution)?
{iii) At 25°C the saturated vapor pressure of water is 3.165 kPa (23.75 mm Hg). Find the
saturated vapor pressure of a 5% agueous solation of uren (carbamide) at the same
temperature. (Molar mass of urea = 60,05 g mol ')

(1) Deseribe the preparation of potassium permanganate from pyrolusite ore. Write the
balanced chemical equation for one reaction 1o show the oxidizing nature ol potsssium

permanganate,
(i1) Draw the structures of chromate and dichromate wons,

0

R
When an oxide of manganese (A ) is fused with KOH in the presence of an oxidizing agent
andd dissolved in water, it gives a dark solution of compound (B). Compound (B)
disproportionate in a neutral or acidic solution to give purple compound (C), An alkaline
solution of compound
(C) oxidizes potassium jodide solution 10 a compound (D) and compound (A) is also
formed. Identify compounds A 10 D and also explain the reactions involved.

35

(1) Among all the isomers of molecular formula C 4 H 9 Br, identify-
(a) the one isomer which s optically active. 1

(b) the one wsomer which is highly reactive towards S N 2.

() the two Isomers which give the same

product ondehydrohalogenation with alcoholic

KOH.

) Give IUPAC the name of the following organic compounds:
a) COHSCOOH

b) (CH3ICCH2Br

Jos




SAMPLE PAPER 4
Marking Scheme

B=Benzyl Alcohol CeH«CH:OH
C = Sodium salt of Benzoic acid CaH«COONa

D = Benzene Calls
L WaliY Rishaur redoction:
AT, - N o wem —— "
SOy St >:: NNM; ™ ST+ Ny
¥l —
("" - MM N C"’\ 2 (S
m,>‘_" e cai NN SRS O SO v N
Noetrmsy
Ler) Eamest remethon:
L AOCHON
- -~ 4} -
iy " Socrkonx, b andl
% ) - ». .y ey "~
[~ [ l.':'_’ ——- [_. -)
T Mt g b Iencatbrhyibe

T (2 [3 J3[5 (6 7[R [0 [O[H[I2[B[A[IS[T6[17[18
d |[d b ]bJc |b b b Ja [a Je¢ |b |Jec |c Je Ja |b [C
19 - 2
E" =091 Volts
20 | At cathode: PbSO, (s) <2¢ — Pb(s) + SO, * (aq) . >
At anode: PbSO, (5} + 2H,0 — PbO; (s) + 4H (ag) + SOy * (aq) + 2e
Overall reaction: PhSO; (s) + 2H; O(1) — Ph(s) + PbO. (s) + 2H; SO, (aq)
During recharging, electrical energy is supplied to the cell from an external
source. The reactions are reverse of those that takes place during discharge.
I
OR 1
(i) At Cathode : Ag'(ag) + e- — Ag(s),
At Anode : Ag(s)--=> Ag'(ag) + e-
daw) Atcathode :
4H +4¢--—=22H,
At anode
2H:0--2> Ox(g) + 4H+Haq) +de-
21 | (i) First order, (i) time ' ors”, (i) k = 0.693/1 1 (iv) slope = -k ( rate constant) |2
22 | (i) The energy associated with splitting of the degenerate levels due to the !
presence of ligands in a definite geometry is termed as crystal field |
(insptls;un&mcrgy.
23 A= Bcnuldehyde CotbyCHO 2




24

{1) Phenylethanal
(i) Alkaline solution of CuSO, and Sodium potassium tartrate

(1) Methylamine is 1° amine.therefore, it gives offensive smell of carbylamine on
treatment with KOH and CHCl,

(i) By Hinsberg's reagent (benzene sulphonyl chloride) - 2° amines form
dialkyl benzenesulfonamide which does not react with alkali and hence it
remains insoluble. 3%amines do not react with benzene sulphonyl chloride at
all.

26

AL pmibo Ve N » 02 KT, == 04N
'

AT entPmte a0 - 5»“» - 3 WAY W o

1y

O crall reactinn: Mo s 3 20, —— K e WO BLL S MY

Th ™" somn wen Sty soshidosodd By stmospies onyom 16 Fe™ e, wiiseh oo onn s Ohe Fowsn of
Trvabemtend Comn s orwbalet Erond )

et - ;u, S LI - Vo, - A’
Pk, = whhby e by, VL (R

27

/& z
D Ax —LIB) _ ¢ 10wt s

/s
ISR 0.4 I
2 o 2

i Rate =
Rawwe of change in concenteation of 4
o L0 I
ol 2
“~ 0.8 = 10 % mol
Rate of change in concentration of ¢
ALY
G e

T =0 S 10 T el 1, !

o 4] . 1 8] N Lcl[(']
ol 2 e 32 wlr

Rate -~

o [ 17) 3 2
-t Tl fac Lo

-

2
2

28

{9) (a) Thaw is bocase of groater electronegativity of vp~ hybodisad carboay! to which arboxyl carbon
b attacTvesd b benwadi ekl
l[': v”
C M CO0H CH - LO0Nn
Pavtovee ool Ak menl

(H) The methyl group due 10 is +ve §effect reduces the pontive charge on carbionyl carbon slom.

Motedver it also hindety the appeoach of the mucloophile. Sinee o cthanal theee in one methy)
Eroup whide iy methunal there b oo methyl group on curbonyl carbon atom therefooe methanal s
more pesctive towands pucloophilic midinon seaction than cthamal

) Propanal being ne sldelyde gives sitver missor with Tollens” reagent whole propanone buing a ketone

does not give thas lest

CH,CH,CHO « ZI_A“NH,M' * AOH = CH,CH, 000 + 2Ag 1 + dANH; + 2H0
Srogmaud Julless sessmmnt Juboy wesniy

29

(1) CH,CHOH, < CHUHNIE < CHCH,0H
(i€} (@) To temove HX formed 50 that the reaction shifis in the forward direction

(b ll;%&-i:'ﬂ; -— R-}:—&H:
Due 1o +R effoct, aviilabibiny of lone pair of eloctron on N of —NH, group docecases. A a resule,
acid wvide is much weaker bake tan anvings. Because of the positive charge on N, as o result of

renonance, N gan easily lose a prodon and behaves, as & weuk scid




30

(i) Amylose is a long unbranched chain polymer of a-D(+)
glucose. Amylopectin is a branched chain polymer of a-D{+)
glucose.

(i) Globular protein and its shape are spherical,

(i) Liver and adipose tissue.

31

a. Potassium tetracyanonickelate(11),
b. K2[NiCl4]
¢. Diamagnetic and octahedral OR sp3 and Square planar

32

a, This is because 37 alkyl halides are highly susceptible o
dehydrohalogenation in the

—_— 1 =

presence of sodium alkoxides and an elimination reaction occurs.

b. Allyl phenyl ether can be obtained by heating CH;=CHCH Br and C,H:ONa

¢. The reaction between (CHyCOCH; and HI follow Syl mechanism. For an
Sy1 reaction, the formation of the product is controlled by the stability of the
carbocation formed in the slowest step. Since tert.butyl carbonium ion (CH ) C®
formed after the cleavage of C—0O 33

[bond in the slowest step is more stable than methy!

carbonium ion therefore (CH),C-1 and CH;OH are the main products.

OR

Wiksanion 'y v idous
GO IO M & T, —= XL ORI+ 1100,
Sope | S ——

01 CHCICIOM + e e JOHOLCHO N + i,
Nl = Sebees mapeab
Meckawbom: CHLCHH 0 Na” + CHATEET - =3 (A0 O LI, Nl
| Pogusrp wamy

33

(1) (a) The binary mixtures of iquids having same composition in liquid and
vapour phase

fand boil at & constant temperature are called azeotropes,

(!I:g The excess of pressure which must be applied to the solution side to prevent

{

passage of solvent into it through a semipermeable membrane is called osmotic
Tessure.

p(c) The properties of solutions which depend only on the number of
soluteparticles in the

Jos




solution but independent of their nature are called colligative properties.

0 Toan i svtes AF siilin = 1000 g

Mass W 1850, «V N y
“—Iﬂ":’.', Vwy

Nt o make OIS0, = —Ger it w0 il
L T L L S [, . §
v o Thewelty of wilesion ~ D3 gl | VA2
300 i B o b
(7 Sl Py el B 1 2
Mhodin oof sedbutty

Modariny

N T s (60 1,0

oAbl a3 el 5F o 1.83 M

s

OR
(1) The solution will show negative deviation from Raoult’s law. Temperature will
nse.
(11) Due to osmosis water enters into the cell and blood cell will swell.

(i11)(1ii)

WyeSp W, =05g My=t00Sgmol™ M, = 8 2mol’ o', w3165 kP
Substeuning ¢ values = the exprossion
’;" rl‘”c
T,
LIESKPa-p  FgeiSgmol’
I6SKPY 008 gaal x9S
p= 3165 Py~ 0015 x 2165 kP
p=LINkP

00
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ANNEXURE -2

NAME REACTION

NAME REACTION EQUATION OF REACTION

Tz

Aldol condensation. The aldol and ketol readily lose waster to give o, f-unsaturated
carbonylcompoands which are aldol condensstion products and the
reaction is called Aldo! cocu!al'satm

2 CH-CHO t==== cu‘-(l:wcti ATHO 'o'(c'i'm LH=CH-CHO

Elthanal o Dyt 2-enal

3 Hydroaytnitanal WALl conubersnation
(ASSo prvdiet)

Ci, o
Sl | |
2CH, COON, é m-icu,mcn,%oocu AOWCHCOCN,

oo o A Mettivipent 3 ety 2 .one
Rrtali (Aol e nsatin
& Mydaay -6 methotpentan 2 cor vt

2 | Balz-Schivmuann Reaction  When arenediazonium chlomide 1s treated with fluoroboric
acid arenediszonumflvoroborate i precipitated which on
heating decomposes to yield aryl fluonde.

AtNCl + HBF, — Ar—NBF, 25 Ar—F 4+ BF,+ N,

Cunnizzaro reaction: Aldehydes which do not have an a-hydrogen asom, undergo self’
oxidation and reduction (disproportionation) reaction on treatment
withconcentrated alkali. In this reaction, one molecule of the
aldehyde is reduced to alcohol while another is oxidised 10

ANNUXURE-2 AR
i f )
>‘BO . )‘moolTMI—O“—(—Glo”—(
e .'. .
Ptamerim hauuar
O—cmoc.m NaO ——s D-cmm . O»muw
Beriny | abwhwl Sealiuzm Devmwde

4 | Carbylamine reasction Aliphatic and aromatic primary amines on heating with chloroform




are foul smelling substances. This reaction ix known as carbylamines

reachion or isecyanide test.

R—NH, + CHOCL, + 3KOH %5 R—NC + 3KCI + 3H,0
Note: Secondary and tertiary umines do not show this reaction and is

used as a test for primary amines

The carboay! group of aldehydes and kefones is reduced to CH2 group
on trestment with zincamalgam and concentrated hydrochloric acid.
This is known as Clermmensen reduction.

)w% /\m. » MO (Clemmensen reduction)

Coupling Reactions:

Benzene diazonium chloride reacts with phenol in which the phenol
molecule a1 its para posttion is coupled with the diazonium salt to form
p-hydroxyuzobenizene. This type of reaction is known as coupling

""“6.;“‘1_ ; @mL O...s{}m. o~

b sabermene oange Syl
Seatalafty IV acxtiom of Satrmasn sl with sakiac Viekd patsandenoy

O-v'-m ’ n-O-m,-ﬂL. O.--u-Om.-muo
frv-~rvug

Cross aldol condensution:

When aldol condensation is carmied out between two different
aldehydes and / or ketones, if 1 called cross aldol condensation. 1 both
of them contain a-hydrogen atoms, it gives a mixture of four products.

CHOND 1 NaO CHCHWCHAIO  «  CHOH,-CIWC LI

y Dt 2 enal
CHLOHAD »

Dow’s process

In this process. chlorobenzene s heated with squeous sodim

bydroaxide under pressure. Sodium phenoxide so produced on
acidification gives phenol,
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OH

g ONa
623K P diluee HO
O vongiie, () 22 )

Sodumphanoxide  Pherol

The mtrosation of primary aromatic amines with nitrous acid (generated
in situ from sodium pitrite and a strong scid, such as hydrochloric acid,
sulfuric scid, or HBF,) leads 10 diazonium salts,

CyH Vi, + NaNO, + 2H(| —Z22"% 0 4 o (14 NaC'| + 2H,0

10

Etard reaction

Chromyl chlonde oxidizes methyl groop to & chromium complex,
which on hydrolysis gives corresponding benzaldehyde. This reaction is
called Erard reaction

O,Ul.’m&. OWE‘O,GD
S Bt

Toluene

Fehling’s test

Fehling reagent comprises of two solutions, Fehling solution A and
Fehling solution B. Fehling solution A s agueous copper sulphate and
Fehling solution B is alkaline sodium potassium tartasate (Rochelle
salt), These two solutions are mixed in egual amounts before test. On
heating an aldehyde with Fehling’s reagent, u reddish brown precipitate
is oblamned, Aldehydes are oxidised to comesponding carboxylate anion.
Aronutic aldehydes do not respond to this test.

RCHO + 200" + 50H —— RCOD 4 Cu0 + 3H0

Red-brown ppt

Alkyl sodides are often prepared by the reaction of alkyl chlondes
bromides with Nal in dry scetone. This reaction is known as Finkelstein
reaction,
R~ X+ Nal —R =1+ NaX
IN =CLBr)
Note: This reasction i forward direction can be favoured by
precipitating NaX formed in dry acetone (according to Le Chatelier's

principle),

J2s
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Fittig Reaction

Arvl halides also give analogous compounds when treated with sodium
in dry ether, in which two aryl groups are joined together. It is called
Fittig reaction.

lngNamO-O + 2Nax

4

Friedel-Crafts acylation

The reaction of benzene with an acyl hahide or acid anhydride in the
presence of Lewis acids (AIC13) yields acy] benzene

COCH,

OCH.COCIAL"‘A&G + HOL
Acetylchloride Acetoph

379
COCH,

.(cu,cm.oﬂ'AM“& é

Acetic anhydride <
CH,COOH

IS

Friedel-Crafts alkylation
Reaction

When benzene 1 treated with an alkyl halide in the presence of
anhydrous aluminium chloride, alkylbenene is formed.

6

Gabriel phthalimide
syathesis

Gabriel synthesis is used for the preparation of pure primary amuines,
Phthalimide on treatment with ethanolic potassium hydroxide forms
potassium salt of phthalimide which on heating with alkyl halide

followed by alkaline hydrolysis produces the corresponding primary

sminge.
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When benzene or its derivative is treated with carbon monoxide end
hydrogen chioride in the presence of anhydrous aluminium chloride or
cuprous chioride, it gives benzaldehyde or substituted benzaldehyde.
This reaction is known as Gatterman-Koch resction.

HO
O =i
Benzakichyde

Gartterman Reaction

Chiorme or bromine can be introduced in the benzene ning by treating
the benzene diazonium salt solution with corresponding halogen ncid in
the presence of copper powder. This is referred as Gatterman reaction.

B :*_E.ﬁ"&cﬁuﬁm
yn.x ——=3 Arfir +N, + CuX

4

L]

Hell-Volhard-Zelinsky
(HVZ Jreaction

Carboxylic acids baving an a-hydrogen are halogenated at the e-
position on treatment with chlorine or bromine in the presence of small
amount of red phosphorus W give a-halocarboxylic scids. The reaction
is known as Hell-Volbard-Zelinsky reaction

() X, /Red phospihons

ROCH.COos +* RCH.COOH
L v '

Hinsberg's Test

Benzencsulphonyl chlonde (C,H;SOLCH, which is also known as
Hinsberg's reagent, reacts with primary and secondary smines to form
sulphomamides. (1) The reaction of benzenesulphony! chloride with
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primary amine yiclds N-cthvibenzenesulphonyl amide. The hydrogen
attached to nitrogen in sulphonamide is strongly scidic due to the
presence of strong electron withdrawing sulphony! group. Hence, it s
soluble in alkafi,

Q_%_cl + H-N—CH,— O-g—n—c,u‘ + HO
s\ | H %) 1!;

LN .—’ N’
e {sotubike tny alkali)

(b) In the reaction with secondary amine, N N-dicthyl-
benzenesulphonamide is formed. Since N, Nd:ahylbmzmc
sulphonamide does not contain any hydrogen atom attached 1o nitrogen
atom, it is not acidic and hence insoluble in alkali.

0
|

Q-:-(l ‘ u-n-c,u.—, up-Q-s-w-c,n, + HUY
0 C)‘. 0 CH,

N N-Diethryibenzenesuiphonamide
(¢) Tertiary amines do not react with benzenesulphony!| chlande,

Note: This test 15 used for the distinction of primary. secondary std
tertiary mmines and also for the separation of a mixture of amines.
However, these days benzenesulphonyl chloride is replaced by p-
toluencsuiphony! chionde.

21

An umide with bromine in an aqueoas or ethanolic solution of sodium
hydroxide gives primary smines. In this degradation reaction, migration
of an alkyl or aryl group takes place from carbooy! carbon of the amide
to the nitrogen atom. The amine so formed contains one carbon less
than that present in the amide.

0
If
R=C=NI 4 Br,+ 4Na0H —» R~NH + No CO, + 2Nabir + ZHO
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Aldchydes and ketones having at least one methyl group Imked to the
carbonyl carbon wtom (methyl ketones) are oxidised by NaOH and 1; 10

sodium salts of comresponding carboxylic acids huving one carbon atom

less than that of carbonyl compound. The methyl group is converted to
lodoform,
Shows positive test for:

acetaldehyde and methyl ketones
Reactions:

the methyl group of the ketone is removed from the molecule
and produces iodoform (CHIy)

R_E_cﬂ,.&.n-j—ou. + CHX, (X=Cl Br,l

i_ +3k+dANaCH —» + OHly 4+ 3 Nal + 38,0
R T R

Kolbe electrolysis

An aqueous solation of sodium or potassium salt of & carboxylic acd
on electrolysis gives alkane containing even number of carbon atoms. It
i decarboxylation reaction. The reaction is known as Kolbe
electrolysis.
2CH.COONa“ « 2H,O
Sodium acetate
1 Eloctraly s
CH,-CH,+ 200, +H_ « 2NaOH

24

Kolbe's Reaction

Phenol with sodium hydroxide gives sodium phenoxide 1on which with
carban dioxide in acidic medium results hydroxybenzoic acid (salicylic
wcid). This is known as Kofbe's reaction.

OH ONa on

Q=0 O™

2-Hydroxybeneoic acid
iSalicylse ackdl

Licbermanns test

Libermann’ sniroso 1ost i is used as a lest for secondary
amines Sccondaryamines(aliphatic us well ax aromatic) reacts with
witrous acid 1o form N-nitrosoamines.
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(CH NH + HONO coomsnnnaaa s (CH ENAN=O + HO

‘Where (CHy)z N-N=O 15 NeNitrosedimethylamine. Nitrosoutnines iee

water soluble yellow ails and when warmed with phenol and few
dropos of cone. Ha80, produce a groen colour solution which wums blue
ot adding alkali This resction s ealled Libermann snitroso resction
Tertiary amine do ot react with nitrous acid.

Reimer-Tiemann
Reaction

On wreating phenol with chloroform in the presence of sodium
hydroxide, a ~CHO group is introduced at ontho position of benzene
dngmadthgslicyhldchyde This reaction s known as Reimer -

6~—-~Ef =g g

27

AcylcNmuk(mdcbloMc)bhyﬁmﬂedmmlmpﬂluﬁm
on bartum sulphate, This reaction is called Rosenmund reduction,
0

4 CHO
Ot O
M - NaSO,

Bensaidehyde

Sandmeyer Reaction

The C1, Brand ON nucleophiles can casily be introduced in the
benzene ning of benzene diazonium salt in the presence of Cutl) jon,
This reaction is called Sandmeyer reaction.

CoClHO ArCE 4 Ny

A'N’:x’ Culds b

- Aribe ¢« N

LCRCNRON o ATON + N3

Stephen reaction

Nitriles are reduced to comesponding imine with stannous chlaride in
the presence of hydrochloric acid, which on hydrolysis give
corresponding aldehyde. This reaction s called Stephen reaction.
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RON + SnCL + HCl —— RCH = NH ——2sRCHO

Swarts Reaction

Heating an alky! chloride bromide in the presence of a metallic fuande
such as AgF, Hg,F;, CoF; or SbF; gives alkyl fluonides, The reaction is
termed as Swarts reaction.

HC-X 0 Agh—H €~ F e AgX
(X = CLB)
Note: Fnkelstom Reaction and Swarts Reaction are known 25 halogen exchange reaction.

N

Tollens® test

On warming un aldchyde with freshly propared ammoniocal ssiver
nitrate solution (Tollens” reagent), o bright silver mirmor is produced
due to the formation of silver metal. The aldchydes are oxidised to
corresponding carboxylate amion. The reaction occurs in alkaline
medium.

ROHO + 2(AgINH)| + 30H——sRCO0 + 24g + 2H0 + 4NH,

Wollf Kishner Reduction

The carbony! group of aldehydes and ketones is reduced 1o CH; group
on treatment with hydmzine followed by heating with sodium or

potassium hydroxide in high boiling solvent such as ethylene glycol.
This s known Wolff Kishner réduction,

\ WA, KON/ rttiylene gyl ):
Je=o0 S )r:nm, e W, 4 N,
(Wellf- Kishner ndoetion)

3

The Willismson cther synthésis i n reaction that converts alcobols
(R-OH) into cthers (R-O-R). The first step in this reaction 1s forming
the conpugate base of the alcobol (called an alcoxide) by reacting the
ulcohol with sodium metal. This reaction forms hydrogen gas (H)) as a
biproduct, so il you perform this reaction ke caution 1o keep all flame
sources away during sodium addinon.

XuGlLBelLOn

1. base (v.5 NalM)

Hi-0H 2 RPoX = T R

Wurtz Reaction

Alkyl halides react with sodium in dey ether to give hydrocarbons
Containing double the number of carbon atoms present in the halide.

i




This reaction is known as Wurtz reaction.

CH,Br+2Na+ BeCH, -2 =5 0p _ OH, + 2NaBr

Bromomethane Ethane
C,H,Br+2Na+ BrC,H, SEERSCH, -CH,
Bromoethane n-Butane

35

Waurtz-Fittig Reaction

A mixture of an alky! halide and aryl halide gives an
alkylarene whentreated with sodium in dry other and is called

Wurtz-Fittig reaction.

X R
g +m.u-—gﬁog + NaX

RE




ANNEXURE -3

REASON BASED QUESTIONS

HALOALKANES AND HALOARENES
Q1. Which of the following undergo SN faster?

(1) D_Cl O_CH£I
NG NN

Ans: O_ CH,CI is more faster under go SN’ because it is Primary alky! halide
")

S N\ 1 s more faster 10 under 20 SN* mechanism because 1 is better
leaving group due to its large size.

Q2. Out of p-and p-dibromobenzene which one has a higher melting point and why?

Ans:The melting point of p-dibromobenzene is higher than that of the other two
compounds, This is due to the symmetry of p-dibromobenzene, which allows the
molecule to fit into the crystal lattice more casily. As a result, breaking the bonds
between the molecules demands a higher temperature, resulting in a higher melting

point.

Q3. Chlorobenzene is extremely less reactive towards a nucleophilic substitution
reaction. Give two reasons for this.

Ans:The reasons are:

(i) Due 10 resonance C - Cl bond acquires a partial double bond character. As a result,
the C ~ Cl bond in chlorobenzene is shorter and hence stronger. Thus, cleavage of C -
C1 bond in benzene becomes difficult which makes it less reactive towards nucleophilic
substition,

(11) Due 10 repulsion between nucleophile and electron rich arenes.

Q4. What are ambident nucleophiles? Explain with an example,

Ans: Ambident nucleophile : A nucleophile that can form new bonds at two or more
spots in its structure. usvally due to resonance contnbutors. Example: S = C =N can
act as a nucleophile with either the S or N attacking,
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Q5. Out of CH;CH,C1 & C, H;CHCI C,H: Which is more casily hydrolyzed by
KOH?

Ans;: The second comound is more resonance stabilized hence easily forms carbo cation
and react faster by SN’ mechanism.

Q6. Haloalkanes easily dissolve in organic solvents, why?

Ans: Because the new forces of attraction set up between haloalkanes and solvent
molecules are of the same strength as the forces of attraction being broken.

Q7. What is known as a racerme mixture? Give an example.

Answer: A mixture which contains the equal proportions of two enantiomers of a
compound in equal proportions is called racemic mixture

Example ; (£) butan-2-ol

QR. Chloroform contains chlorine but it does not give white precipitate with silver
nitrate solution,why?

Ans: Chloroform is a covalent compound therefore, it does not iomize to give chloride
1on, Hence it does not give white precipitate with silver nitrate solution.

CHCly + AgNO: — No precipitate.

QY. Why preparation of Alkyl halides from alcohols by using SOCI, is preferable.?
Ans.When SOC, is used side products are gases and forms pure alkyl halides.
R-OH+SOCl, —» R-Cl+ SO+ HCI
Q10. . Arrange each set of compounds in order of increasing boiling poings.
(1) Bromo Ethane , Bromoform, Chloro methane, Dibromo methane
(11) 1-Chloro Propane, Isopropyl chloride, 1-chloro butane
Ans: 1)Chloro Methane(CH:C1) < Bromo Ethane(CH;-CH:-Br) < Dibromo
Mechane(CH;Br;) < Bromoform (CHBr;)
i)CH,CHCI-CH; < CH-CH;-CHCl < CHy-CHy-CH-CH,-C
As atomic mass increases boiling point increases. And branching compounds
has less spherical contact as compare with straight chain compounds, Hence
boiling point less for branching chain alky! halides.
Q1 1.Halo alkanes react with KON to form alkyl cyanides as main product while AgCN
forms isocyanides as the chief product. Explam.
Ans: KON is predominantly 1onic and provides cyanide ions in solution. Although
both carbon and nitrogen atoms are in a position to donate electron pairs. The attack
takes place mainly through carbon atom not through nitrogen atom since C-—C is more
stable than C—N bond. However, AgON is mainly covalent in nature and nitrogen is
free to donate electron pair forming isocyanide as the main product.
Q12. Chloroform stored in dark colored bottles by completely filling it it. Explain,
334




Ans: Chloroform react with air in presence of sun light it forms poisonous phosogene,
2 CHCI, + 05 = 2 COCIy+ 2 HCI
Q13. The presence of nitro group (-N0O,) a1 o/p positions increases the reactivity of
haloarenes towards nucleophilic substitution reactions, why?
Answer: The -NO; group, being an electron - withdrawing group decreses the electron
density over the benzene ring hence reactivity of haloarenes towards nucleophilic
substitution reaction mereases.
Q14. Which alkyl halide from the following pairs would you expect to react more rapidly
by an SN? mechanism? Explain your answer?
1LCH-CH;-CHs-CH:-Br & CH-CH,-CHBr —CH,
2.CH-CH;-CHBr -CH; & C(CH,);Br
3.CH;- CHCH,- CH;- CH;- Br & CHy- CHy- CHCH- CH,- Br
Ans: I CH-CH-CH,-CH,-Br primary alkyl halide is more reactive than secondary
alky! halide
2, CH~CH-CHBr —CH; Secondary alkyl halide is more reactive than Tertiary
alkyl halide
3. CHy- CHCH;y- CHs- CHy- Br As methyl group is far from Br it will less
stabilize the carbo cations and facilitate the SN mechanism,
Q!15. Which of the following compound go faster SN’ reaction:

Ans: 1, first compound ismore stable because tertiary is more reactive than secondary
alkyl halide for SN' mechanism,

2. first compound is more stable because Secondary is more reactive than  primary
for SN' mechanism.

ALCOHOLS, PHENOLS AND ETHERS
Q1. Phenol is stronger acid than alcohol, Give reason.

Ans. Acidity of the substance depends on stability of anion afier loosing H+ jon. Since
phenoxide ion undergoes resonance stabilization compare to alkoxide hence phenol is
more acidic than alcohol.

Q2. Baoiling point of p-nitro phenol is more than the o- nitro phenol. Explain?
Ans:- O-nitro phenol 1s a stream volatile due to intra molecular Hydrogen bond
where as p-nitro phenol is having inter molecular Hydrogen bond which results in

association of molecules and hence have large molecular mass. Intra molecular
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hydrogen bond decreases Boiling point and Inter molecular hydrogen bond increases
Boiling point.

Q3. Why the commercial ethanol is mixed with copper sulphate & pynidine?. Explain.

Ans: Commercial ethanol is mixed with CuSO, & pyridine to make it unfit for
drinking, It is known as denaturation of alcohol.

Q4. Alcohols are comparatively more soluble in water than hydrocarbons of
comparable molecular masses. Why?,
Ans: Due to hydrogen bond with water molecules.
Q5. The C-O bond is much shorter in phenol than in ethanol. Give reason.
Ans: Carbon of C-O bond of phenol is Sp” hybridised, so it acquires a partial double
bond character but in ethanol it is Sp’ hybridised and a single bond. Double bond is
shorter than a single bond.
Q6. o- and p-nitrophenols are more acidic than phenol . why?
Ans: Both o- and p-nitrophenols contain the NO. group which is an electron
withdrawing group. Due to this clectron density m the OH bond of substituted phenol
decreases and hence the loss of proton becomes easy and therefore more acidic.
Q7. Armange the following sets of compounds in order of their increasing
boiling points:
(a) Pentan- 1 -ol, butan-1-o0l, butan-2-ol, ethanol, propan-1-ol, methanol.
(b) Pentan-1-ol, n-butane, pentanal, ethoxyethane.
Ans: (4) Methanol, ethanol, propan-1-ol, butan-2-ol, butan-1-ol, pentan-1-ol.
(b) n-Butane, ¢thoxyethane, pentanal and pentan-1-ol.
Q8. Preparation of ethers by dehydration of alcohols is not suitable for the use
of secondary and tertiary alcohols give reason.
Ans: dehydration of secondary and tertiary alcohols to give corresponding ethers is not
suceessful as elimination competes over substitution and as 4 consequence alkenes are
casily formed.
QY. Anisole react with HI to gives phenol & methyl iodide but not jodo benzene and
methanol. Explain.

Ans. Nucleophilic substitution on aromatic ning is difficult due to partial double
Bond character between oxygen and carbon of benzene ring. As a result, nucleophilic
attack by iodide ion occurs on CH, group forming methyl iodide and phenol,

CHe O —CH, +HI — (C,H.OH +CH4

Q10. The C—O—H bond angle in alcohol is slightly less than the tetrahedral angle
(109" 28 ) why?

Ans: The C—O—H bond angle in alcohol is slightly less (108.9”) than the tetrahedral
angle (109" 28') due 1o greater lone pair-lone pair repulsion than lone pair-bond pair
repulsions.
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Q11. Methyl phenyl ether cannot be prepared from bromobenzene. Give reason.

Ans: . Methyl phenyl ether(Anisole) cannot be prepared from bromobenzene because
bromobenzene do not undergo nucleophilic substitution reactions casily,

12. Which of the following is appropriate for the preparation of anisole und why?

n) Bromo Benzene & Sodium Methoxide b) Phenoxide & CHBr

Ans: Set (b) is appropriate because in set a nucleaophilic substitution on aromatic ring
is difficult due 1o partial double bond character,

Q13.. The relastive dehydration of alcohols is in the order of
Tertiary>Secondar=Primary , why™.

Ans: Dehydration carryout by carbocation mechanism, and stability of carbocation is
teriary>Secondary>Primary

Q14. Out of o-nitrophenol and o-cresol which is more acidic?

Ans: The presence of an clectron-withdrawing group (-NO;) in an ortho position
relative to the ~OH group increases the acidic strength of the chemical by stabilising the
phenoxide ion, allowing o-nitrophenol to easily release a proton. Because of the
presence of an electron releasing group, o-cresol 15 less acidic (atkyl group). They
prevent the production of the phenoxide ion. As a result, the compound’s acidic strength
is reduced.

QI15. Armange the following compounds in increasing order of acidity and give a
suitable explanation. Phenol, o-nitrophenol, o-cresol.

Ans: Increasing order of acidity : o-cresol < phenol < o-nitrophenol

O-nitrophenol is a stronger acid than phenol due to the -1 and -R effects of the NO,
group, but o-cresol is a weaker acid due 1o the +1 effect of the CH; group.
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ANNEXURE-4

WORD PROBLEMS

ALDEHYDES KETONES AND ACIDS WORD PROBLEMS
Q1 Complete the following reaction sequence,

(i) CHMgBr Na metal & CH,~Br
CH;—C—CH;, ) > (A) v (B) -{O)
0 ’ C") (':“3
(1) CH MgBr o i Na metal =
CHy C’—CH; O CHy (; OH-—-(—-;;T-* Cll;—C ONa*
Propan-2 CH3 CHI
2-Methylpropan-2-ol Sodium rere-butoxide
(A ()
g
CH Br
. ? s
CH, synthesis)
2-Methoxy-2-methyIpropane
(K

2 An atkene ‘A’ (Molecular formuta C,H,,) on ozonolysis gives a mixture of two compounds *B* and *C”,
Compound 'B* gives positive Fehling's test and also formy fodoform on trentment with 12 and NaOH.
Compound *C' does not give Fohling's test but forms odoform. Identify the compounds A, B and €,
Write the reaction far ozonolysis and formation of lodoform from B and C,

Compound B gives positive Fehlfing's test, It shows that it is an aldehyde and gives odoform test
which shows it has «COCH, group. Compounds C s a ketone because it docs not give Febling's test
but gives iodoform text which shows it also has -COCH; groups.

Hence compound A 1s CH,CH=C—ClI,
H.‘
)
(i) CHy—CHE=C—CH; ————— CHy—CHO + 0=C—~CHy
| {n) ZaHO
CH, (Ethanal) CH)
2-Mcthylbut-2-onc (B) (Acctone)

) ()




Other isomor of (A) will not give products corresponding to the given
et

(INAOH + 1, —» NaOl + Nal + 11,0)
() CHyCHO +  3INaOl ——s CLOCHO + 3NaOH

(v Sodim Tri oo
Iy potostise aceraldchydye
CHLCHO + NaOH —2X00%s _ oty + HCOONa
todal lodoform

- O
i |
(i) CH—C—CH; + 3NaOl —= cn.—i‘—cm + INaOH
oy Tl doacetons

CHy—C—CH, + NaOH —290O¥ i1y + CH,COONS
todoform  Sodium aceiale

QUESTIONN 3
Compound ‘A’ was prepared by oxidation of compound 'B* with alkaline KMnO,. Compound ‘A’ on
reduction with Hthium sluminium hydride gets converted back to compound ‘B°. When compound *A' s
heated with compound *B” in the presence of H,50, it produces fruity smell of compound *C” to which
family the compounds “A", ‘B’ and "C" helang to?
‘A’ is carboxylic acid (R - COOH), *B’ is an alcohol (R — CH,OH) and *C" is
an ester (RCH, - COOR)

Oxadation (KMnO,)

R—CHyOH » R—COOH
)] ' (&)}
Alcohol (B) <—Hurdution _ aeboxylic acid (4)
O . i o
1 izt HS0
R—i:J-OH + H+0 H,C—R — R-g-O—H;C-R
Serlebabyls (Eserification) Exor (O
(Fruity smell)
QUESTION 4
CH,—Br 28, (p) ‘:.)):o-,;ﬁ (B) C"":'m +(C)

- If
CHy—Br —<%T, CHy—MgBr -%%» CHy—C—OH

Methyl bromide Methyl magnesium Ethanoic ackd (8)
bromide (A)
' : ELADS . J
CHy—C—OCH; <ot .2

(Estenfication)
Methyl ethanoate
(ester) (O)

339




QUESTION §

When lguid *A% is treated with a freshly prepared sammoniacal silver nitrate solution, if gives bright
sitver mirver. The liquid forms a white crystalline solid on treatment with sodium hydrogen sulphite.
Liquid *B" also forms a white crystalline solid with sodiam hvdrogen sulphite but it does not give test

with ammoniacal sllver witrate, Which of the two lguids ks aldehyde? Write the chemical equations of
these reactions akwo,

R R SO;Na
\ S
C=0 + NaHSOQ; — C
H’ 1H” “NoH
Aldchyde (4) (While erystalline solid)
R R SO;Na
Ne=0 + NaHSO; — > c’
TR HC” NOH
Mﬂhylkm(m (White NaHSO, adduct)
R—CHO+2[A;(NH;);] OH 2™ _ RCOONH, + 2Ag + 3NH; + H,0
Aldehyde (4)  Tollens reagem (Silver mirror)
| o
R—(!—CH, L -+ No silver mirror
Methy! ketone (8)
Chemical equations for these redctions are:
R R SO;Na
: S o ki
H/c-o + NaHSO; —= */ it
Aldchyde (4) (While crysaslline solid)
R R SOsNa
Nc=0 + NaHSO; —= - >c/
HiC” H.C” “NOH
Methy! ketone (5) (White NaHSO,; adduct)
R—CHO + 2(Ag(NHs)s]' OH —22™ . RCOONH, + 2Ag + 3NH; + H,0
Aldchyde (4)  Tollens reagem (Silver mirror)
R—g—CH, Riowogs, No silver mirror
Methy| ketone (8)




QUESTION &

An aromatic compound ‘A’ (Molecular formula CRHRO) gives positive 2, 4-DNP test. It gives o
yellow precipitate of compound *B” on treatment with iodine and sodium hydroxide solution,
Compound “A" does not give Tollen’s or Fehling's test, On drastic oxidation with potassium
permanganate it forms a carboxylic scid *C* (Moleculsr formula C7H602 ), which is also formed
along with the yellow compound in the above reaction. Identify A, B and C and write all the reactions

mvolved.

M,

i CaLg

H, 3
= N-—NH NO.
24-DNP
= D
ldbz
S YOH
) L NeOH
T HOH. B C'"’ v
", mma
Cyellow ppr )
OOH
KNOLH
(Oxodanion)
m.:u
oy
Coao,

M)




ANNEXURE-5

IMPORTANT
CONVERSIONS IN
ORGANIC
CHEMISTRY



IMPORTANT CONVRSIONS:.

Students memorize all organic reactions but unable to rearrange all these
reactions and solve problems based on organic conversions. This is an
effort to systematize and rearrange the organic reactions to solve
problems based on organic conversions.

METHOD:- Organic conversions are classified as:-

A. Aliphatic conversions.

B. Aromatic conversions

b|

(A) ALIPHATIC CONVERSIONS: Aliphatic conversions further classified as

Step-up conversions

(1) By Wurtz reaction:
RX —D_ 3 R—R
(i) Through cyanide:
RX EN S R—CN
(i) Through Grignard reagent:

A M. AN delase ™ | ey

(iv) Through Alkyne:
RX —iCnColle o3 —-CmC—R

(s) Step-down conversions
(1) Through carboxylic acid:

R(.’(X)H ANy Nt <D > RH
(i) By Hofmann bromamide reaction:

RCONH,—2280_o R Nty




KEY FOR CONVERSIONS

S| | Reagent Group Out | Group In Remark
No
1 | KMnO, / H+ -CH,0H -COOH Strong Oxidation (2"
alc ketone)
2 | LiAIH, -COOH ~CH;OH Strong Reduction
(ketone < 2° alc)
3 |Cu/573K or ~CH,OH ~CHO Dehydrogenation
Cro,
4 |PCls_or SOCI; -OH -Cl
S [Ch/4A or Cly/ -H -Cl Free radical
uv Substitution
6 | Ag NaOH / KOH -X ~OH Nucleophilic
A g substitution
7 | KCN -X -CN Step Up
8 ' -X -NC
9 | Alcoholic KOH “HX e l()et!zwndrohabgemuoo
S
10 | Mg / dry ether Mg R-X 9 R-MgX
11 | HBr >=< H, Br Merkovnikov
12 | H;/ Pd-BaS0, -Coci ~CHO Rosenmund Reduction
13 | Zn-Hg / HCI >C=0 ~CH,- Clemmension
Reduction
14 |[NH: /A -COOH -CONH, -COOH + NH,y 9 -
COONH,
15 | Br; / NaOH or NaOBr | -CONH; ~NH; Step Down (
Hoffmann)
16 | HNO; or -NH; ~0OH HONO
NaNQ,/HCI
17 | CHCl, / alc KOH -NH; -NC Carbyl amine
18 | P,O¢ ~CONH; -CN Dehydration
19 | H,0° -CN -COOH Hydrolysis
20 | OH -CN -CONH,
21 | LIAIN, -CN ~CH;NH, Reduction
r_2_g_r_l_tg¢jP[ClL a-H of acid | -Cl HVZ Reaction
In benzene ring
23 | Fe / X; /dark -H =X Halogination
24 | CH,C1/ AlCI(anhyd) | -H -CH, Friedel Craft alkylation
25 | CH,COCI / AlCIy(anhyd) | -H -COCH, Friedel Craft acylation
26 | Conc, HNO,/con.H;S0y | -H ~NO; Nitration
| 27 | Conc H;50, -H -SO,H Su
28 | KMnO, / H+ -R -COOH Oxidation
29 | CrO,Cly / H+ -CH, -CHO Mild oxidation(Etard
Reaction)
30 |Sn/ HCQl or Fe/HCl |-NO, -NH, Reduction
31 | NaOH / 623K / 300 -OH
atm




32 | Zndust/ A -OH -H
33 | NaNO; / dil HC1 / 273~ | -NM; -N;"Cr Diazo reaction
278 K
34 | CuCl/ HCI  or Cu/HCI | -N;'CI -Cl Sandmeyer or
. Gattermann
35 | CuBr / HBr or -N;'CI -Br Sandmeyer or
Cu/HBr Gattermann
36 | CuCN / KCN -N;"CI -CN Sandmeyer
37 | Kt -N;'CF -1
38 | HBF, /A -N;'CI -F
39 [H,PO; or CHCH,OH |-N;'CI -H
140 [H;0 [ 283 K -NCI | -OH
41 | HBFy/ NaNO;, Cu/ A | -N;'Cr -NO,
42 | C,H;-OH -N;"CI | -N=N-CiH,-OH | Coupling ( p-hydroxy) |
43 | CHy-NH, -N;'CI ~N=N-CyHy- Coupling ( p-amino)
NH;
Reactions of Grignard Reagent
Grignard reagent + Any one below + H,0 = Product
H;0 or ROH or RNH; R-H
H-CHO R-CH;-OH (17 alc)
'R-CHO R-CH(OH)-R (2°3lc)
R-MgX _R-CO-R R;C{OH)-R (3" akc)
Cco, R-COOH
R-CN R-CO-R
HCOOR Aldehyde
RCOOR Ketone

NB: {) During reaction generally changes take place in the functional group only so see
the functional group very carefully.

i) Remember structural formula of all the common organic compounds ( with their
IUPAC and common names)

iif) Wurtz Reaction and Aldol Condensation are not Included In the table although
they are very important for conversions so study them .

iv) By taking examples practice all the above cases ( from 1 to 43 and Grignard)

v) Practice only from NCERT book. '

vi) Start practicing NOW |

How to use the table? See below.

Example : Sce no 7 in the table R-X & > R-CN

Ortho-para directing group: -R , -OH, -NH;, -X, -OR, -NHR, -NR;, -NHCOCH:, -
CH,Cl, -SH, - Ph

Meta-directing group: -NO;, -CHO , -COOH , COOR, -CN, -SOH, -COCH;, -
CQ,, 'N"I.o ‘
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-Clis ortho-para directing group =

Cl Cl Cl
conc.H2504/ conc. HNO3 NO2
=3 ES
NO2
-NO2 Is meta directing group J=

NO2

NO2
@ Fe ! Ci2 | dark
> [tl
Cl

M6




(8) Aromatic Conversions
AROMATIC CONVERSION CHART

CONCLUSION: -

Now students are able to solve the problems based on organic conversions by using this
method In shortest possible time. They can also solve the prablems of what happens
when? Complete the reactions etc, which cover the major aspect of organic chemistry.
These conversion charts make organic chemistry interesting for the students. Teacher
can also use it as a teaching aid.

. - i B B L L L L L S 1

ASSIGNMENT FOR CLASS -x1I Sc (cHEMISTRY) ORGANIC CONVERSION---(2 to
3 marks)

CONVERT. THE FOLLOWING: -

Q.1# Aniline to
(a) benzoic acid (&) benzonitrile (c) lodobenzene
(d)phenol (e) acetanilide (f) p-nitroaniline

(g) sulphanilic acid

Q.II# Benzonitrile to

(a)actophenone (b) benzoic acid  (c) benzamide (d) 1-phenyl methanamine
(e) aniline

Q.II1# Phenol to
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(a) salicylic acid  (b) salicylaldehyde  (c) toluene  (d) acetophenone
(e) aspirin

Q.IV# Acetylene to
(a) Lactic acid (b) Acetaldehyde (c) Acetic acid

Q.V# Benzaldehyde to
(a) a-hydroxy phenyl acetic acid  (b) Benzophenone (c) 3-phenyipropan-1-ol
{d) Benzy! alcohol

Q.Vi# Hept-1-ene to  (a) Heptanal  (b) Hexanal (c) Hexanoic acid (d)
Heptanolc acid.

Q.VII # Acetaldehyde to
(a) butan-2-one (b) but-1,3-diol (c) but-2-enal  (d) butan-1-ol (&) butanoic
acid (f) but-2-enoic acid  (g) Lacticacid  (h) nitropropene -1

Q.Viil # Benzene to

(a) m-nitrobenzoic acid (b) pheny! acetic acid (¢) p-nitro benzaldehyde
(d) p-nitro benzoic acid (e) methy! benzoate {f) meta-nitroacetophenone
Q.IX #

(a) Benzoic acid from chiorobenzene (D) t-butyl alcoho! from acetone (¢) ethanol
to propan-2-ol (d) Methyl cyanide to propanone-2 (&) Acetophenone to 2-phenyl-2-
butanol (f) Methanal to propan-1-ol (a) bromobenzene to 1-phenyl
ethanol (h) Propanal to Butanone

QX # (1) Ethyl amine from acetaldehyde (2 ) Ethanoyl chioride
to methyl nitrile
(3) 2-nitropropane to acetone {4) Hexanamide to
hexanitrile _
(5) Propene to acetone and vice versa (6) Toluene to
benzaldehyde
(7) Ethyibromide to ethylamine (8) Anisole to p-methoxy acetophenone
(9) Benzoyl chloride to benzonitrile (10) n-propyl
alcohol to hexane,
(11) Hexanoic acid to hexanenitrile (12) p-nitrobenzoic
acid to p-nitroaniline
(13) benzoic acid  to benzyl amine {14) Benzyl alcohol
to phenylethanoic acid
(15) m-nitroaniline from nitrobenzene (16) p-toludine to
2-bromo-4-methyl aniline
(17) Ethanol to 1,2-ethanediol {18) Acetic acid
to acetaidehyde
(19) Acetic acid to ethylamine (20) acetic acid
to acetone
(21) Benzyl alcohol to Benzoic acid (22) Propanoic acid
to Propenoic acid

(23) Cyclohexene to Hexane-1,6-dioic acid (24) p-methyl acetophenone to
benzene-1,4-dicarboxylic acid
(25) Propanoy! chioride to Dipropyl amine (26) Benzoic acid to
Benzaldehyde
(27) Acetophenone to ethyl benzene




Q.XI# (a) Methyl amine to Ethyl amine and vice versa (b) propanoic acid
to ethyl ammine
(c) ethy! bromide to propanamine (d) Acetyl chioride
to methyl chloride.

IRENTIFY THE COMPOUNDS A.B.C etg,

1# An organic compound "A” which has characteristic odour, on treatment with NaOH
forms two compounds "8* and "C” .Compound "B" has a molecular formula C,;H:0 which
on oxidation gives back compound "A".

Compound “C" Is the sodium salt of an acid ."C" when heated with sodalime yields an
aromatic hydrocarbon"D",Deduce the structure A,8,C.D .

2# An organic compound "A” has a molecular formula CH,,0.1t does not reduce
Fehling's Solution but forms a bisulphite compound It also positive iodoform test.What
is the possible structure of “A*? Explain your reasoning which helped to arrive at the
structure,

3# A compound "A" has a molecular formula C:H,,0 gave a positive 2,4-DNP testbut a
negative Tollen's test.

It was oxidized to carboxylic acid "8" with molecular formula C,H,0; when treated
with alkaline KMnO4 under vigorous condition .Sodium sait of 'B” gave a hydrocarbon
"C" on Kolbe's electrolytic reduction Identify A,B and C and write chemical equations for
the reaction.

42 An organic compound "A” has a molecular formuta C,H,;0;N on reaction with Fe and
Conc HCI give a compound "8" of molecular formula Ci;H.N . Compound "B on
treatment with NaNO; and HCI give another compound “C" of molecular formula
C;H,0.The compound "C" gives effervescence with Na.On oxidation with CrO,, the
compound “C" gives a saturated aldehyde containing three carbon atoms .Deduce the
structures of “A", "8" and "C" and write the chemical equations for the reactions
involved,

B e e
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Coordination Compounds

Valence Bond Theory
Coordination Compounds Coordinati | Type of Shape
on number | hybridisati
on
[NiCLJ*, [N1(CO)4] 4 sp’ | Tetrahedral
[Ni (CN),] 4 dsp’ | Square planar
5 sp'd Trigonal bipyramidal
[MnClg] 3, [FeFg] - and [CoFg-] + 6 sp®d? | Octahedral
[Co (NH; )s] **, [Mn (CN)]* [Fe 6 d’sp® | Octahedral
(CN)s] =, [Co (C:04 )s]*
Examples:

L. [Ni(CN),] *- - Tetracyanido nickelate (II) ion

Electronic configuration of nickel (Z = 28) mn ground state is 5[ Ar]3d*4s’.

Nickel is in + 2 oxidation state after the loss of the two 4s-electrons.
Ni** ion has outer electronic configuration - 15[ Ar]3d®.

Since CN- ion is a strong field, two unpaired electrons in the 3d orbitals pair up.

3d 4 ap
p -l b N AR i
N w[alstt] E] E
T dsp™-bybridisation, ———
mmeaion [ 4 |4 E
[NHCN)g)>~ fon MR A DN
Four pairs of electrons from
four CN™ jons (ligands)

2. [NiCL]* - Tetrachlonidonickelate (II) ion
Electronic configuration of nickel (Z = 28) in ground state is s[ Ar]3d®4s’.

Nickel is in + 2 oxidation state after the loss of the two 4s-electrons.
Ni** ion has outer electronic configuration - ;g{ Ar]3d®.




Since Cl- jon is a weak field ligand, it does not cause electron pairing.
4p

K 45
G sy [TLITLITLLT ! 1

Ni (D Tl Tl M T T

e A [T ER N EA R
Lt T T I e N P A

v|'v
Four pairs of clectrons
from four CI” jons (ligands)

Q. [NiCly]* is paramagnetic while [Ni (CQ),] is diamagnetic though both are tetrahedral.
Why?

In [NiC1,)*-, Ni is in +2 oxidation state
Ni(28):3d%s?
Ni?* . 3d%45%

3d as

A EAE

CI" is weak field ligand. It does not pairup e”'s.
Hence, itis i

In[Ni(CO), ), Niisin0O.S.

Ni(28):3d%as® '

3d 4s

AT [
CO is strong ficld ligand, as it pairs the 45 ¢”'s
with 3d e7's to give 34" 45°. So, no unpaired e-
and hence, the complex is diamagnetic.

Q. [Fe (H,0)s]*"is strongly paramagnetic whereas [Fe (CN)s)*is weakly paramagnetic.
Explain.




(Fe(H,0), P*
l-'c:(2¢5§:3d‘4.r‘z
Here, Fe is in +3 state.
Fe* : 345450
3d 4s
1 /il fn
H,0 being a weak field ligand does not pair up

the e~'s and hence the complex is strongly
paramagnetic,

(Fe(

Fe(26):34%42
Here, Fe is in +3 state, So

Fe**: 34%45°

3d 45
EIKARANNN

CN"being a strong field ligand pairs up the ¢-'s
so that n_hw

id 4s
i
Duetoonlyonclmpdndc'
weakly paramagnetic

» the complex is

Crystal Field Theory
1. The crystal field theo

ry (CFT) considers the metal-ligand bond to be ionic due to
electrostatic interactions between the metal ion and the ligand.
Ligands are treated

as point charges in case of anions or point dipoles in case of
neutral molecules,

3. The five d orbitals in an isolated gaseous metal atom/ion have same energy, i.c., they
are degenerate. This degeneracy is maintained if a spherically symmetrical field of
negative charges surrounds the metal atom/ion.

4. When the negative field is due to ligands (either anions or the negative ends of dipolar
molecules like NH3 and H20)in a

complex, it becomes asymmetrical and the
degeneracy of the d orbitals is lost. It results in splitting of the d orbitals,

(a) Crystal field splitting in ectahedral coordination entities

1. In an octahedral coordination entity with six ligands surrounding the metal atonyion,

there is repulsion between the electrons inmetaldotbitalsandthcelectmm(or
negative charges) of the ligands.

"~



2. Thedx™-y’ anddzzubiuhwhichmthowardsmensalongmedigec@nof
the ligand will experience more repulsion and will be raised in energy. This yields
three orbitals of lower energy, t;g set and two orbitals of higher energy. eg sel.

3. The dxy, dyz and dxz orbitals which are directed between the axes will be lowered in

energy relative to the average energy in the spherical crystal field. This yields two

orbitals of higher energy. eg set,

The splitting of the degenerate levels due to the presence of ligands in a definite
geomeltry is termed as crystal field splitting.

CRYSTAL FIELD SPLITTING DIAGRAM

¢
i e,
> o A
9 & Ydd d
v Attt B
z W, 14
w ..... l.A'/"" 9}"," "")“"é':"' ‘,,f 'o...
' ' ' ' b’ d arbitals in " ' ' ' tll
Free metal ion ‘L’-hi"’;(;.;‘;Il:r‘.”nt.s d,v dw dn
Splitting of d orbitals I

octahedral crystal hield

The energy separation is denoted by Ao (the subscnipt o is for octahedral).
The energy of the two eg orbitals will increase by (3/5) Ao and that of the three 1,2
will decrease by (2/5) Ao.

The crystal field splitting, Ao, depends upon the field strength of the ligand and
charge on the metal 1on.

order of increasing field strength of ligands:
I-<Br-<SCN-<Cl-<8-<F-<0OH-<C:;04 = <Hy0 <NCS - < edta* <
NHy<en<CN-<CO

The series is termed as spectrochemical serfes.

The single d electron occupies one of the lower energytsg orbitals.

Ind*and d’ coordination entities, the d electrons occupy the t,g orbitals singly in

accordance with the Hund's rule.

For d* ions, there are two possible ways of electron distribution:

() the fourth electron could either enter the 1, level and pair with an existing
electron, or

(i1) it could occupy the eg level.
Palring energy, P is the energy required for electron pairing in 2 single orbital.



(i) If Ao <P, the fourth electron enters one of the eg orbitals giving the configuration
t,g ‘e g'. Ligands for which Ao < P are known as weak field ligands and form high
spin complexes.

(i)  IfAo> P, it becomes more energetically favourable for the fourth electron to
occupy a t,g orbital with configuration t,g “ eg °.

Ligands which produce this effect are known as strong field ligands and form low
spin complexes.

(b) Crystal ficld splitting in tetrahedral coordination entities
In tetrahedral coordination entity formation, the d orbital splitting is inverted and is
smaller as compared to the octahedral field splitting.

For the same metal, the same ligands and metal-ligand distances, At = (4/9) Aq.

The orbital splitting energies are not sufficiently large for forcing pairing and,
therefore, low spin configurations are rarely observed.

The ‘g’ subscript is used for the octahedral and square planar complexes which have
centre of symmetry.

Since tetrahedral complexes lack symmetry, ‘g’ subscript is not used with energy
levels,

Q. [Cr (NH;)¢)** is paramagnetic while [Ni (CN)4]* is diamagnetic. Explain why?




The ce of three unpaired electrons in [Cr(NH,),J** explains its paramagnetic character
ce=win OO 0 1
ground state 3d 4s 4
™ T 11 O o1
As NH, is a weak ligand does not lead 10 pairing of electrons

cviyy™  OOTRT] [ CIET:

d’sp’ hybridisation

[Ni(CN),J*- is dunmeﬁc.smm is no unpaired electrons.

Ni(Z = 28) in ground siasse [RI I R1111] E‘Z‘I D‘::]
n

]
N EREI] O
nieny? BOERT) F G

dsp’ hybridisation
Pairing of electrons occurs due to strong CN ligand

Q.A solution of [Ni(H.0)s]** is green but a solution of [Ni (CN),]is colourless.
Explain.

Ans: In [Ni(H0)¢]**, Ni is in + 2 oxidation state and having 3d® electronic
configuration, in which there are two unpaired electrons which do not pair in the
presence of the weak H,0 ligand. Hence, it is coloured. The d-d transition absorbs red
light and the complementary light emitted is green.
In [Ni (CN).J* Ni is also in + 2 oxidation state and having 3d® electronic
configuration. But in presence of strong ligand CN- the two unpaired electrons in the
3d orbitals pair up. There is no unpaired electron present. So, it is colourless.
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Solutions

Question 1.

The osmotic pressure of a solution is directly proportional to
(a) the molecular concentration of the solute

(b) the absolute temperature at a given concentration

(c) the lowering of vapour pressure

(d) all the above.

Answer: (d) all the above.

Question 2.

Isotonic solution are the solutions having the same.
(a) surface tension

(b) concentration

(c) osmotic pressure

(d) viscosity

Answer: (¢) osmotic pressure

Question 3.

Which of the following is a colligative property?
(a) osmotic pressure

(b) boiling point

(c) vapour pressure

(d) electrical conductivity

Answer: (a) osmotic pressure

Question 4.

Which of the following solutions have highest freezing point?
(a) 0.1 M NaCl

(b) 0.1 M BaCl2

(c) 0.1 M AI2 (SO4)3

(d) 0.1 M urea.

Answer: (d) 0.1 M urea.

Question 5.

Which of the following 0.1 M aqueous solutions will have the lowest freezing point?
(a) potassium sulphate

(b) sodium chloride

(c) urea

(d) glucose



Answer: (a) potassium sulphate

Question 6.

The mass of (COOH)2. 2H20 needed to prepare 500 ml of 0.1 molar solution is
(a) 12.6 gm

(b) 6.3 gm

(c)4.5 gm

(d) 9.0 gm

Answer: (b) 6.3 gm

Question 7.

Which of the following solutions has highest osmotic pressure?
(a) 1 M NaCl

(b) 1 M MgCI2

(c) 1 M urea

(d) 1M glucose.

Answer: (a) 1 M NaCl

Question 8.

Which of the following solutions (in water) has highest boiling point?
(a) 1 M NaCl

(b) 1 M MgCI2

(c) IM Urea

(d) 1 M glucose.

Answer: (b) 1 M MgCl2

Question 9.

Which of the following aqueous solutions containing 10 g of solute in each case, has
highest m.pt?

(a) NaCl solution

(b) KC1 solution

(c) sugar solution

(d) glucose solution.

Answer: (c) sugar solution

Question 10.

Equal volumes of 0.1 M AgNO3 and 0.2 M NaCl solutions are mixed. The
concentration of NO3— ions in mixture solution will be

(a)0.1 M

(b) 0.05 M



() 0.2 M
(d)0.15M

Answer: (b) 0.05 M

Electrochemistry

Question 1.

Standard solution of KNO3 is used to make a salt bridge because
(a) Velocity of K+ is greater than that of NO—3.

(b) Velocity of NO—3 is greater than that of K+.

(c) Velocity of both K+ and NO—3 are nearly same

(d) KNO3 is highly soluble in water.

Answer: (¢) Velocity of both K+ and NO—3 are nearly same

Question 2.

For the electro-chemical cell:

M| M+|| X—| X, EOM+,M = 0.44 V and EOx,x—=0.33 V
From the data one can deduce that

(a) M+ X — M+ + X—is the spontaneous change

(b) M+ + X— — M + X is the spontaneous reaction

(c) Ecell=0.77 V

(d) Ecell =-0.77 V

Answer: (b) M+ + X— — M + X is the spontaneous reaction

Question 3.

Galvanised iron sheets are coated with
(a) Carbon

(b) Copper

(c) Zinc

(d) Nickel

Answer: (c¢) Zinc

Question 4.

How many coulombs are required for the oxidation of 1 mole of H20 to O2?
(a) 1.93 x 105 C

(b) 9.65 x 104 C

(c)3.86 x 105 C

(d)4.825 x 105 C

Answer: (a) 1.93 x 105/sup> C



Question 5.

Rust is a mixture of

(a) FeO and Fe (OH)3
(b) FeO and Fe (OH)2
(c) Fe203 and Fe (OH)3
(d) Fe304 and Fe (OH)3

Answer: (c) Fe203 and Fe (OH)3

Question 6.

The Standard electrode potentials for the half cell reactions are as follows
Zn ? Zn2++2e—[E°=0.41 V]

Fe ? Fe2+ + 2e— [E°=0.76 V]

(a)-0.35V

(b)0.35V

(©)+1.17V

(d)-1.17V

Answer: (b) 0.35V

Question 7.

Standard electrode potential data are useful for understanding the suitability of an
oxidant in a redox titration. Some half cell reactions and their standard potentials are
given below:

MNO-4 (aq) + 8H+ (aq) + 5e— — Mn2+ (aq) + 4H20 (1) E°=1.51V

Cr2072- (aq) + 14H+ (aq) + 6e— — 2 Cr3+ (aq) + 7TH20 (1) E°=1.38 V

Fe3+- (aq) + e— ? Fe2+ (aq) E°=0.77V

CI2 (g) +2e-?72Cl-(aq) E°=1.40V

Identify the only incorrect statement regarding the quantitative estimation of aqueous
Fe (NO3)2.

(a) MnO—4 can be used in aqueous HCI.

(b) Cr202—7 can be used in aqueous HCI.

(c) MnO—4 can be used in aqueous H2SO4.

(d) Cr202—7 can be used in aqueous H2SO4.

Answer: (a) MnO—4 can be used in aqueous HCI.

Question 8.

The standard reduction potentials of Cu2+/Cu and Cu2+/Cu+ are 0.337 and 0.153
respectively. The standard electrode potential of Cu+/Cu half cell is

(a) 0.184 V

(b)0.827V

(c) 0.521V

(d)0.490 V

Answer: (¢) 0.521V



Question 9.

The standard reduction potentials of X, Y, Z metals are 0.52, -3.03, -1.18 respectively.
The order of reducing power of the corresponding metals is:

a@Y>Z>X

b)X>Y>Z

(c)Z2>Y>X

(dz>X>Y

Answer: () Y >Z>X

Question 10.

Which of the following is not a good conductor?
(a) Cu

(b) NaCl (aq)

(c) NaCl (molten)

(d) NaCl(s)

Answer: (d) NaCl(s)

Chemical Kinetics

Question 1.

For a chemical reaction, X +2Y — Z, if the rate of appearance of Z is 0.50 moles per
litre per hour, then the rate of disappearance of Y is

(a) 0.5 mol L-1 hr-1

(b) 1.0 mol L-1 hr-1

(c) 0.25 mol L-1 hr-1

(d) cannot be predicted

Answer: (b) 1.0 mol L-1 hr-1

Question 2.

For the reaction, NO2 (g) + CO (g) — NO (g), the correct expression for the rate of
the reaction is

(a) rate = —d[NO2]dt

(b) rate = —d[CO2]dt

(c) rate = d[NO2]—d[CO]dt

(d) rate = d[CO2]dt

Answer: (a) rate = —d[NO2]dt

Question 3.

The rate of a reaction is primarily determined by the slowest step. This step is called
(a) rate determining step

(b) activation step



(c) reaction rate step
(d) none of these.

Answer: (a) rate determining step

Question 4.

The reaction of high molecularity are rare because

(a) Many body collisions have a low probability.

(b) Many body collisions are not favoured energetically.
(c) Activation energy of many body collisions is very large
(d) Very high concentration is required for such reactions.

Answer: (a) Many body collisions have a low probability.

Question 5.

For a chemical reaction A — B, it is found that the rate of the reaction quardruples
when the concentration of A is doubled. The rate expression for the reaction is, rate =
k [A]n where the value of n is

(a) 1

(b) 2

(©)0

(d)3

Answer: (b) 2

Question 6.

On increasing the temperature of the reacting system by 10° the rate of reaction
almost becomes double. The most appropriate reason for this is that

(a) Activation energy decreases by increases of temperature

(b) The fraction of molecules having threshold energy increases

(c) Collision frequency increases

(d) The value of threshold energy decreases.

Answer: (b) The fraction of molecules having threshold energy increases

Question 7.

The half-life period of any first order reaction

(a) is half the specific rate constant

(b) is always the same irrespective of the reaction

(c) is independent of initial concentration

(d) in directly proportional to initial concentration of reactants.

Answer: (¢) is independent of initial concentratio



Question 8.

The dimensions of rate constant of 2nd order reaction involves
(a) concentration

(b) concentration and time

(c) time only

(d) neither time nor concentration.

Answer: (b) concentration and time

Question 9.

A zero order reaction A — Products, has rate constant 10-2 mole L-1 s-1. If a process
is started with 10 moles of A in a one litre vessel, the number of moles of reactant
after 10 minutes will be

(a) 10

b)5

(c)6

(d) 4.

Answer: (d) 4.

Question 10.

For which of the following reactions, the temperature coefficient is maximum?
(a) A—B:Ea=50kJ

(b)P - Q:Ea=40kj

(c) X — Y : Ea=60kJ

(d) W — Z: Ea=280kJ

Answer: (d) W — Z : Ea = 80kJ

d-and f-Block Elements

Question 1.

Which one of. the following metals is used as a catalyst in the Haber’s process?
(a) Tungsten

(b) Molybdenum

(¢) Chromium

(d) iron containing Mo.

Answer: (d) iron containing Mo.

Question 2.

When manganese dioxide is fused with KOH in air. It gives
(a) potassium permanganate

(b) potassium manganate



(c) manganese hydroxide
(d) Mn304.

Answer: (b) potassium manganate

Question 3.

Whith metal has highest melting point?
(a) Pt

(b)ywW

(c) Pd

(d) Au.

Answer: (b) W

Question 4

In KMnO4 oxidation number of Mn is
(a) +2

(b) +4

(c)+6

(d)+7

Answer: (d) + 7

Question 5

When KMn04 acts as oxidising agent in alkaline medium, the oxidation number of
Mn decreases by

(a) 1

(b) 2

()3

(d) 5.

Answer: (c¢) 3

Question 6

The transition element with lowest atomic number is
(a) Scandium

(b) Titanium

(c) Zinc

(d) Lanthanum.

Answer: (a) Scandium



Question 7

Which of the following oxides is amphoteric in nature?
(a) NiO
(b) ZnO
(c) CoO
(d) FeO

Answer: (b) ZnO

Question 8

Which of the following oxides in acidic in nature?
(a) CrO

(b) Cr203

(c) CrO3

(d) CrO2

Answer: (c) CrO3
Question 9

If two compounds have the same crystal structure and analogous formula, they are
called

(a) Isomers

(b) Isotopes

(c) Isobars

(d) Isomorphous.

Answer: (d) Isomorphous.

Question 10

Which of the following would be diamagnetic?
(a) Cu2+

(b) Ni2+

(c) Cd2+

(d) Ti3+.

Answer: (c) Cd2+

Coordination Compounds

Question 1.

The oxidation number of Cr in a [Cr(NH3)2F4]— complex is
(a) 11

(b) III



(o) IV
(d) VL.

Answer: (b) 111

Question 2.

The formula of potassium dicyanobis (oxalato) nickelate (II) is
(a) K4[Ni(CN)(Ox)2]

(b) K3[Ni2 (CN)2 (0x)2]

(c) K4[Ni(CN)2(0x)2]

(d) K2[Ni(CN)2(0x)2]

Answer: (¢) K4[Ni(CN)2(0x)2]

Question 3.

The name of [Co(NH2)3 (NO2)3] is
(a) T.initrotriamminecobalt(I1I)

(b) Trinjtrotriamminecobalt(II)

(c) Trirtitrotriamjninecobalt (IIT) ion
(d) TrinitrotnamminecobaHate (III).

Answer: (a) T.initrotriamminecobalt(I1I)

Question 4.

The co-ordination number of cobalt in the complex [Co(en)2Br2]CI2 is
(a)4

(b) 6

()5

(d) 2.

Answer: (b) 6

Question 5.

The number of halide ions in [Pt(NH3)3CI3Br]CI will be
(a)4

(b)3

(c)2

(d1.

Answer: (d) 1.

Question 6.

K3[AI(C204)3] is called

(a) Potassium alumino oxalate

(b) Potassium aluminium (III) trioxalate
(c) Potassium trioxalato aluminate (III)
(d) Potassium tris (oxalato) aluminium.



Answer: (c) Potassium trioxalato aluminate (III)

Question 7.

The cation that does not form an ammine complex with excess of ammonia is
(a) Agt

(b) A3+

(c) Cu2+

(d) Cd2+

Answer: (b) Al3+

Question 8.

EDTA combines with cations to form
(a) chelates

(b) clathrates

(c) non-stoichiometric compounds

(d) polymers.

Answer: (a) chelates

Question 9.

One among the following is an example of hexadentate ligands
(a) 2,2-bipyridyl

(b) ethylenediammine tetra acetate ion

(c) dimethyl glyoxime

(d) Tetracarbonyl nickel.

Answer: (b) ethylenediammine tetra acetate ion

Question 10.

One among the following is not an organometallic compound
(a) Trimethylboron

(b) Trimethyl aluminium

(¢) Trimethoxy titanium chloride

(d) Tetracarbonyl nickel.

Answer: (¢) Trimethoxy titanium chloride

Haloalkanes and Haloarenes

Question 1.

The most reactive nucleophile among the following is
(a) CH30-

(b) C6H50—



(c) (CH3)2CHO-
(d) (CH3)3 CO-

Answer: (a) CH30-

Question 2.

CH3CH2CHCI CH3 obtained by chlorination of n-butane, will be
(a) meso-form

(b) racemic mixture

(c) d-form

(d) 1-form

Answer: (b) racemic mixture

Question 3.

In Friedel-Crafts synthesis of toluene, reactants in addition to anhydrous AICI3 are:
(a) C6H6 + CH4

(b) C6H6 + CH3Cl

(c) C5SH5CI1 + CH3Cl

(d) C6H5/sub>Cl1 + CH4

Answer: (b) C6H6 + CH3Cl

Question 4.

SN1 reaction of alkyl halides leads to
(a) retention of configuration

(b) racemisation

(c) inversion of configuration

(d) none of these.

Question 5.
Nucleophilieity order is correctly represented by

(a) CH3 < NH,<HO <F
(b) CHS:Nﬁ2>OH-:I_:-
¢ CH3>NH,>HO >F

(d) NH, > F >HO > CH;

Answer: (c)



Question 6.

Which of the following are arranged in the decreasing order of dipole moment?
(a) CH3Cl, CH3Br, CH2F

(b) CH3Cl, CH3F, CH3Br

(c) CH3Br, CH3Cl, CH3F

(d) CH3Br, CH3F, CH3Cl

Answer: (b) CH3Cl, CH3F, CH3Br

Question 7.
Which of the following is a free radical substitution reaction?

C CH,CI

H,
@ @ +Cl, —Boiling @

CH,CI

C
(c) +AgNO, — @(

(d) CH3CHO + HCN — CH3CH (OH) CN

CH,

H,NO,

Answer: (a)

Question 8&.

The reactivity order of halides for dehydrogenation is
(a) RF > RCI>RBr > RI

(b) RI>RBr>RCl > RF

(c) RI>RCl > RBr>RF

(d) RF>RI>RBr>RCl

Answer: (b) RI > RBr > RCI > RF

Question 9.

The addition of HBr is easiest with
(a) CH2 = CHCI

(b) CICH = CHCI1

(¢) CH3-CH = CH2

(d) (CH3)2C =CH2

Answer: (d) (CH3)2C = CH2



Question 10.
Among the following compounds, the decreasing order of reactivity towards

alectranhilic acnthetititian ic

CH, OCH, CF,
I II I v
(@ II>1>11>1V
b)Y IV>1>1>111
() I>1I>1I>1V
(DII>1>11>1V

Answer: (a) II > 1> 11> 1V

Alcohols, Phenols and Ethers

Question 1.

Among the following compounds, strongest acid is
(a) H-C=C-H

(b) C6H6

(c) C2H6

(d) CH30H

Answer: (d) CH30OH

Question 2.

1-Propanol and 2-propanol can be best distinguished by

(a) Oxidation with KMnO4 followed by reaction with Fehling solution?

(b) Oxidation with acidic dichromate followed by reaction with Fehling solution.
(c) Oxidation by heating with copper followed by reaction with Fehling solution.
(d) Oxidation with cone. H2SO4 followed by reaction with Fehling solution.

Answer: (c) Oxidation by heating with copper followed by reaction with Fehling
solution.

Question 3.

The compound which gives the most stable carbonium ion on dehydration is
(a) (CH3)2CHCH20H

(b) (CH3)3COH

(¢) CH3CH2CH2CH20H

(d) CH3CH OH CH2 CH3

Answer: (b) (CH3)3COH



Question 4.
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The order of acidity is
(@ II>1V>1>1I
(b)y[>IV>11>11
) II>I>11>1V
(dIV>1I>I>1I

Answer: (d) IV>1II>1>1

Question 5.

In CH3 CH2 OH, the bond that undergoes heterolytical change most readily is
(a) C-C

(b) C-O

(c) C-H

(d) O-H

Answer: (d) O-H

Question 6.

Phenol reacts with Br2 in CS2 at low temperature to give
(a) o-Bromophenol

(b) o-and p-promophenols

(c) p-Bromophenol

(d) 2, 4, 6Tribromophenol

Answer: (b) o-and p-promophenols

Question 7.

In the reaction of phenol with CHCI3 and aqueous NaOH at 343 K, the electrophile
attacking the ring is:

(a) CHCI3

(b) CHCI2

(c) CCI2

(d) COCI2

Answer: (¢) CC

Question 8.
Which of the following is most acidic?
(a) Phenol



(b) Benzyl alcohol
(c) m-chlorophenol
(d) cyclohexanol

Answer: (¢) m-chlorophenol

Question 9.

The correct order of boiling points for primary (1°), Secondary (2°) and Tertiery (3°)
alcohols is

(a) 1°>2°>3°

(b)3°>2°>1°

(c)2°>1°>3°

(d)2°>3°>1°

Answer: (a) 1°>2°> 3°

Question 10.

When Phenol is distilled with zinc dust, it gives
(a) Benzene

(b) Toluene

(c) Benzaldehyde

(d) Benzoic acid

Answer: (a) Benzene

Aldehydes, Ketones, and Carboxylic Acids

Question 1.

Which of the following cannot reduce Fehling’s solution?
(a) Formic acid

(b) Acetic acid

(c) Formaldehyde

(d) Acetaldehyde

Answer: (b) Acetic acid

Question 2.

Which of the following acids does not form anhydride?
(a) Formic add

(b) Acetic acid

(c) Propionic add

(d) n-butyric acid

Answer: (a) Formic add



Question 3.

The acid which does not contain-COOH group is
(a) Ethanoic acid

(b) Lactic acid

(c) Picric add

(d) Palmitic acid

Answer: (c) Picric add

Question 4.

Trans-esterification is a reaction between
(a) two ester molecules

(b) alcohol and carboxylic acid

(c) alcohol and ether

(d) alcohol and ester.

Answer: (d) alcohol and ester.

Question 5.

Acetone on heating with ammonia produces
(a) Acetaldehyde

(b) Diacetone alcohol

(c) Diacetoneamine

(d) Hydrobenzamide

Answer: (c) Diacetoneamine

Question 6.

Methyl ketones are usually characterised through
(a) Tollen’s reagent

(b) Iodoform test

(c) Schiff’stest

(d) Benedict solution test.

Answer: (b) lodoform test

Question 7.

Which of the following reagents can be used to prepare ketone from acid chloride?
(a) Grignard’s reagent

(b) LiAIH4

(c) Dimethyl cadmium

(d) Cadmium chloride

Answer: (¢) Dimethyl cadmium



Question 8.

HVZ reaction is used to prepare
(a) B-haloacid

(b) a-haloacid

(¢) a, B-unsaturated add

(d) None of these

Answer: (b) a-haloacid

Question 9.

An alkene C7H14 on reductive ozonolysis gives an aldehyde with formula C3H60
and and a ketone. The ketone is

(a) 2-butanone

(b) 2-pentanone

(c) 3-pentanone

(d) propanone

Answer: (a) 2-butanone

Question 10.

Acetaldol is a condensation product of
(a) two molecules of ethanal

(b) two molecules of propanone

(c) ethanal and methanal

(d) ethanal and propanone.

Answer: (a) two molecules of ethanal

Amines

Question 1.

Which of the following does not react with Hinsberg reagent?
(a) Ethylamine

(b) (CH3)2NH

(c) (CH3)3N

(d) Propan-2-amine

Answer: (¢) (CH3)3N
Question 2.

C.H.NH NaNO/HCI | y _ PBr o v ﬂ{_,
27872 - " (excess)

above sequence, Z is
(a) Cyanoethane



(b) Ethanamide
(c) Methanamine
(d) Ethanamine

Answer: (d) Ethanamine

Question 3.

Oxidation of aniline with K2Cr207/H2S04 gives
(a) phenylhydroxylamine

(b) p-benzoquinone

(c) nitrosobenzene

(d) nitrobenzene

Answer: (b) p-benzoquinone

Question 4.

Which of the following amines can exhibit enantiomerism?
(a) Benzeamine

(b) 2-Butanamine

(c) 2-Propanamine

(d) 2-Methyl-propanamine.

Answer: (b) 2-Butanamine

Question 5.

Which of the following: when heated with a mixture of ethanmine and alcoholic
potash gives ethyl isocyanide?

(a) 2-chloropropane

(b) 2,2-dichloropropane

(c) trichloromethane

(d) tetrachloromethane

Answer: (¢) trichloromethane

Question 6.

Which of the following pair of species will yield carbylamine?
(a) CH3CH2Br and KCN

(b) CH3CH2Br and NH3 (excess)

(c) CH3CH2Br and AgCN

(d) CH3CH2NH2 and HCHO

Answer: (c) CH3CH2Br and AgCN

Question 7.
Which one of the following methods is neither meant for the synthesis nor for



separation of amines?
(a) Hinsberg method
(b) Hoffmann method
(c) Wurtz reaction

(d) Curticus reaction

Answer: (¢) Wurtz reaction

Question 8.

C6H5CONHCH3 can be converted into COHSCH2NHCH3 by
(a) NaBH4

(b) H2-Pd/C

(c) LiAlH4

(d) Zn-Hg/HC1

Answer: (c) LiAlH4

Question 9.

C6HSN+2 Cl-+ CuCN — C6HSCN + N2 + CuCl. The above chemical reaction is
associated with which of the following name:

(a) Balz Schiemen

(b) Gattermann

(c) Shimonini

(d) Sandmeyer.

Answer: (d) Sandmeyer.

Question 10.

The reaction of aniline with benzoyl chloride gives
(a) Benzoin

(b) Benzanilide

(c) Benzalaniline

(d) Benzamide

Answer: (b) Benzanilide

Biomolecules

Question 1.

The number of tripeptide formed by 3 different amino acids.
(a) Three

(b) Four

(c) Five

(d) Six.



Answer: (d) Six.

Question 2.

The functional group which is found in amino acids is
(a) COOH

(b) -NH2

(c) -CH3

(d) both (a) and (b).

Answer: (d) both (a) and (b).

Question 3.

The vitamins absorbed from intestine along with fats are
(@) Aand D

(b)A,B

() A, C

(d)D,B

Answer: (a) A and D

Question 4.

Which amino acids is a chiral?
(a) Alanine

(b) Valine

(c) Proline

(d) Histidine

(e) none of these.

Answer: (e) none of these.

Question 5.

Which of the following biomolecules is insoluble in water?
(a) a-Keratin

(b) haemoglobin

(c) ribonuclease

(d) adenime

Answer: (a) a-Keratin



Question 6.

The protein responsible for blood clotting is
(a) Albumins

(b) Globulins

(c) Fibroin

(d) Fibrinogen

Answer: (d) Fibrinogen

Question 7.

Which one of them is not a protein?
(a) Wool

(b) Nail

(c) Hair

(d) DNA

Answer: (d) DNA

Question 8&.

The helical structure of protein is stabilized by:
(a) Peptide band

(b) Dipeptide band

(c) Hydrogen bands

(d) vander Waal’s forces

Answer: (¢) Hydrogen bands

Question 9.

Which of the following has a branched chain structure
(a) Amylopectin

(b) Anylose

(c) Cellulose

(d) Nylon

Answer: (a) Amylopectin



Question 10.

Glucose reacts with acetic anhydride to form
(a) Monoacetate

(b) Tetraacetate

(c) Penta-acetate

(d) Hexa-acetate

Answer: (c) Penta-acetate



MINIMUNM LEVEL LEARNING (MLL) MATERIAL
CHAPTER - SOLUTIONS

Q.1 Diffe rentiate between molarity and molality of o solution, (Al Tndis 2010)
Ans

Molarity Molality

1. Molanty of solution is defined as the total T
: I. Molality is defined as the total moles of a solute
munber of moles of solute present per line of present per kilogram of solvent.

solation.
2. Mathematical expression is: 2. The mathematical expression is:

M =No, of moles of selute Vol of solution in L | m =No, of moies of solureMass of solvent in Kg
3. Molanty has a unit of mol L* 3 Molahry has a unit of mol Kg*
4. Tt depends on the volutmne of the solulion 4. Trdepends on the 1ass of the selvent,

5. Molanty is affected by the change in
teruperature bacause volume of solutton is
affectad by temperature.

5. Molality has no effect on temperahwe becanse mass
15 not affected by temuperature.

Q.2 What is meant by ‘reverse osmosis’”? (All India 2011)

Ans. Ifa pressure higher than the osmotic pressure is applied on the solution, the solvent will flow frowm the
solution wuto the pure solvent through @ senupenneable membeane. This process 1s called reverse osmosis
(RO T s used for desalinanon of saawarer and in RO- filters,

Q.3 What are tsotonic solutions? Give example. (Delhi 201 4),

Ans: Any two sofutions are said 10 be sotomic if they have the same osmotic pressure under similar conditions.
If these solutions are separated by a semipermeable membrane. there will be noe net movement of solvent
through the membrane
For example 0.9% (massvolune INaCl solution is isotonic with human bleod. When blood cells reside
such a medium, the intracellnlar and extracellular fluids are in osmotic equlibnum across the cell
membrane, and there is no net influx or efffux of water.

Q.4 Some lquids on mixing form ‘azeofropes’. What arve ‘azeotropes’? (Delhi 2014)

Ans: An azeotrope is a mixnre of two or more liquids which displays the same Tevel of concentration in the
liquid and vapour phase. Simple distillation canmot alter their proportions and hence they cannot be
separated by simple distillation. These mixtures can either bave a lower botling point or a lugher boiling
pount than the boiling pounts of the components.

For example, 95% ethanol + 5% water.

Q.5 Define the terms, ‘osmosts” and ‘osmotic pressure’. What ts the advantage of using asmotic pressure
as compared to other colligative propertics for the determination of molkar masses of solutes in
solutions? (ANl India 2010)

Ans Osmosis : The net spontaneous flow of the solvent molecnles from the solvent to the solution or from a
Jess concennated solution to a more concentrated solution through a semipeneable mwembrane is called
OSINOSS,

Osmotic pressure : The munimum pressure that has to be applied on the solution to preveat the entry of
the solvent inro the solurion through the semipenmeatle membeane is called e osmoric pressure,
The osmotic pressure method has the following advaninges over ofler calligative propesties:

(1) Osmotic pressure 1s much larger and therefore more precisely measurable property than other
colligative properties, Therefors, 11 1s usefil to determine mwolar masses of very expensive substances
end of the substances that cun be prepared m suall guantines.

(i) It uses more convenient concentration tenn molarity instead of molality.

(iil) It can be measured at room tempemture hence it is partionlarly nseful for biomolecules as they are
generally not stable at higher temperatures and also for polymers as they have poor solubility at higher
temperatires.

Q.6 A 1.00 molal aqueouns solution of trichloroacetic acid (CCLCOOH) is beated to its boiling point. Fhe
solution bas the oiling point of 100.18°C. Determine the van't Hofl fuctor for trichloroacetic acil,
(K. for water = 0512 K kg mol*) (Delhl 2012)




Al
As ATy iKun

(100.18 — 100) °C =1 © 0.512 Kkgmol? » 1 m
0.8 K=1>0512Kkgmol' » I m
ai=03

Q.7 Define the following terms : (Delld 2012)
(i) Mole fraction
(M) van't Hoff factor
(iii) Ideal selution
Ans (i) Mele fraction : Mole fraction 15 the rano of number of moles of one congponent 1o the tofal number
of moles 10 a mixnue,
(i) van’t HofT factor : The Van't Hoff factor is the ratio of the concentiation of particles formed when
n substance 1s dissolved to the concentration of the sabstance by mass.
van't Holl factor 15 expressad as |
1= nomnal metar 1mss S aboomal molar mass
1035 one Tor no assocmion o1 no dissociation bur its value is more than one if
there 1s dissociation and Jess than one for associanon.

(itl) Ideal solution : The soluton which obeys Raoult’s law under all conditions is known as an ideal
solution. The enthalpy of mixing of the pure compenents to fornm the solwtion is
zero and the change in volume of mixing is also zero. example benzene and
oluene,

Q.8 Explain why aquatic species are more comfortable in cold water rather than in warm water.
(Comptt. Delhi 2012)

Ans: Aguatic species need dissolved oxygen for breatiung. As solubility of gases decreases with increase of
temperanue, Jess oxygen 1s available w stmer w the lake. Hence the aquatic species feel move
comnforiable in winter (ow temperanire) when the solubility of oxygen is lagher.

Q.9 State Raoult’s law. How is It formulated for solutions of volatile Bguids 7 (Comptt, Delhi 2012)
Ans: Raoudt’s Law states that “for a solution of volatile liguids, the partial vapour of each componens in 1he
solution is directly proportional to its mole fraction™

Thts for component | = p1 =p{ X,

where [p,” is vapour pressure of pure component 1]
For compontent 2. = ;=P X,

According to Dalton's |aw of partial pressure

Pre=P: +P: =P =pXu+p:"X:
=Pr=n'(1 - X)) + p'X,
= Pr=p "t (" - pIXs
Q.10 State Henry's law and mention two of its lmportant applications. (Comptt. All lndia 2012)
Ans: Henry's law states that “The partial pressure of the gas in vapour phase is proportional to the mole fraction
of the gas in the solutien”,
P=KeX. Where, Ka~ Henry's constant
X =Mole fraction of the gns m solntion.
Appheations of Herry's Iaw -
o Tomcreass the solubility of CO; in soft donks and soda water, the bottle is sealed under high pressure.
o Toavoud a dangerous medical condition ¢alled beads, scuba divers wse oxygen diluted wath less soluble
heliun gas.,
Q.11 Why do gases nearly always tend to be less soluble in liquids as the temperature is rajsed? (Comptt.
All Inwdta 2012)
Ans. This s becase the dissolution of gas in liquid is an exothennic process The solubility should decreass
with icrease in temnperatire

Q.1218 g of glucose, CyH, O, (Molar mass — 180 g mol ') is dissolved In 1 kg of water ln a sauce pan. At
what temperature will this solution boll? (K, for water = 0.52 K kg mol ', boiling polnt of water =




373 K) (Delhi 2013)
Ans
AT =Ky v 0 1000
Mg % Wy
18 = 1000

AT =052 » m

T-T, = 04052
T - 371~ 0052
T = 3730528

Q.13 An aqueous selution of sodinm chloride freezes below 273 K. Explain the lowering in freezing points
of water with the help of a suitable diagram. (Comptt. Delhi 2013)

Ans: An aqueons sotution of sodivm chloride freezes below 273 K becanse vapour pressure of the soltion is
Jess than that of the pure solvent.

1. T
Tengperatay —o
Q.14 Calculate the mass of compound (molar mass ~ 256 g mol ™) to be dissolved in 73 g of benze ne to
lower its freezing poini by 0.48 K (K:= 5.12 K kg mol ). (Delhi 2014)
Ans
Let W g of compound is to be dissolved.
s w

Number of moles of compound, o « e a5

¥
Mass of benzene = 758~ mkg = 0.075kg
namber of maoles of soluse
s of solvent in kg

Melality of solution, m ~

w w

M= 3G 0075 102

The depression in twe freezing point, AT, = 048K
The molal depression in freezing point constant < Ky < 512K kg/'mol
AT = K
w

048 « $12 « 193

D48 >~ 192
W= 9
Hence, 1.8 g of solote is to be dissolved.

Q.15 What happens when blood cells ave placed In water ?
Ans: Blood cell will swell due to osimosis as water enters the cell

Q.16 Gas (A) Is morve soluble in water than Gas (B) at the same temperature, Which one of the two gases
Wil have the higher value of Ky (Heniy™s constant) and why?

Ans: Gas (B) will bave higher value of Kg{Henry's constant) than Gas (A ) at the same temperature becimse
lesser the solubslity of a gas ina gaven solvent, higher will be the value of Ks for a gas




Ky = Pamial pressure of gass Mole fraciica of gas in the solution = P/x

.17 Define the term Colligative properties (Delhi2017)

Ans: All those properties which depend on the number of solwte particles inrespective of the mature of solute are
called as colligative propertses
Example: Elevanon in boiling point, Depression in freezng point, Osmodic pressure, Redanve Jowening
of vapour presaure

Q.18.Define the term “Abnormal molar mass™(Delbd 2017)
Ans. Abaormal molar mass: I the molar mass calculated by using any of colligative properties tends to be
different than theoretically expected molar mass. it is called abnormal molar mass.

Q.19 Explain why on addition of 1 mol of glucose to 1 litre of water, the boiling point of water
Increases. (Comptt. Delli 2017)

Ans: Glucose is a non-volatile solute, therefore, addition of glucase so water lowers the vapour pressure of
water as a result of wiuch bothing point of water increases

Q.20 A solution of glvcerol (C,H.O,; molar muess = 92 ¢ mol*) in water was prepared by dissolving some
glyeerol in 500 ¢ of water. This solution has u boiling point of 10042 °C. What mass of glveerol was
dissolved fo make this selution? Kb for water = 0.512 K kg mel'. (Deli 2010)

Ans
Given : M;~ 92 2 mol ' w, = 500g
ATy = 100.42°C - 100°C = 0.42°C
K= 0.512 K kg mol!

Substituting above values m the foenmila

AT = IMK.wz
wl x Mz

w0, = w; M, AT, _ 500x92x042
1000K, 1000 x 0.512

MINIMUM LEVEL LEARNING (MLL) MATERIAL
CHAPTER - ELECTROCHEMISTRY

Q.1 Define Molar conductivity(Am).

Ans: Molar conductrvity of a solution al 2 given concentration 1s the conductance of a solufion
containing one mole of electrolyte kept between two electredes with area of cross section *A’
and distance of umit
length,

Q.2 State Faraday’s first law.
Ans: When nn electric current is passed through an electrolyte, the amount of substance deposated 15
proportional 10 the quantity of electric charge passad through the electiolyte

Q.3 What is the effect of catalyst on activation cnergy of a reaction?
Ans: The catalyst provides an alternative pathway by decreasing the activation energy of a reaction

Q.4 What is the effect of catalyst on Gibbs energy (AG)?
Ans; There wall be no effect of catalyst on Gibbs energy.

Q.5 Determine the values of AG? for the following reaction:( Glven: E°=1.05V,1F = 96500 C
mol?)
Ni(s) # 2Ag" (aq) — Ni*' (aq) + 2Ag(s) (Delhi




2011)
Ans: According to the formmia AG® = -nFE® = - 2 x 96500 «1.05 = -202650 ] mol* = -202.65 KJ mol
1

Q.6 State Kohlraush’s law,
Ans: The hmiting molar conductivity of an electrolyte (L.e molar conduchvity at infinite dilution) is
the

sum of the limiting tonic conductivities of the cation and the anion.

Q.7 Can CuSO4 be kept in Zn container? why?
Ans: No, Zinc being more reachve will displace copper from copper containes.

Q.8 State Faraday's second law,
Ans: The amounts of different substances liberated by the same quantity of electnaty passing through
fhe electrolytic solution are proportional to their chemieal equivalent weights

Q.9 Under what conditions is E*wu =0 and A/G"= 07
Ans: At the conditton of equilibrnum, E%q =0 and AG®= 0.

Q.10 How much charge In terms of Faraday i required for reduction of 1 mole of Cu** lons to
Cu?
Ans: The electrode reaction 1sCu’™ + 2¢— Cu

+ quantity of charge required for reduction of 1 mole of Cu*™ = 2F = 2+96500=193000C

Q.11 Calculate Ay of acetic acid if 2°(H ") =349.6 S cm’* mol? and 2% CH3ICO00)=4098
S |
O A =3¢ “<Af - =k° COOH=A* “<3° COO-
= H AL CHy H CHA
= 3496 S ey’ mol! + 409 S ey’ ol = 3905 S e’ mol”!

Q.12 Wrlte the name of the cell which Is generally used in transistors.
Ans: Leclanche cells (Dry cell) is used in transistors.

Q.13 Write the name of the cell which is generally used in inverters,
Ans: Lead storage battery is used in mverters,

Q.14 What Is corrosion?
Ans:- Corrosion 15 defined as the destruction of a substance because of its reaction with water and am

Q.15 What are fuel cells?
Ans:- These cells are the devices which convert the energy produced dunng combustion of fuels like
H,. CH,, etc. directly into electrical energy.

Q.16 Calculate the mass of Ag deposited at cathode when a current of 2 amperes was passed
through a solution of AgNO: for 15 minuates. (Given: Molar mass of Ag = 108 g mol ' 1F =
96,500 C mol )

Ans: Q=1=1.. (Charge - Current a Time)

=215« 60=1800C
96500 C deposit Ag =108 g
~ 1800 C deposit Ag = 10896500 « 1800= 20145 g

Q.17 How does molar conductivity changes with concentrition of Solute for weak and strong
electrolytes?




.lns: 1. In case of strong electrolytes there is a small increase in conductance with dilution becanse astrong

dectrolyte is completely dissociated i sohition and the number of ions remains constant

2. In case of weak electrolytes there is inciease i conductance with decrease in concenrration
duie 1o the merease in the nnmber of 1o1s in the solution

Q.18 How can lead storage battery be recharged?
Ans:-By reversing the tenminals the battery it can be recharged.

Q.19 Calculate the emf of the following cell at 298 K: (Given E°.q = +0.44V)

Fe(s) | Fe'™ (0.001 M) || H" (1M) | Ha(g) (1 bar), Pt(s)
Ans: AsFe+2H" -+ Fe*" = H:(n=2)

According to Nemst equation
Ey= En- 9‘915’;“'08(%%%
o Eq=044- 20010g 107
b Epy=044- 257 x(-3)
=044 + 0.0887 = 0529 V

Q.20 A current was passed for 5 hours through two electrolytic cells connected in series. Lhe
first cell contains AuCh and second cell CuSO. solution. If 9.85 g of gold was deposited In
the first cell, what amount of copper gets deposited in the second cell? Alse calculate the
magnitude of carrent in ampere, (Given: Atomic mass of Au=197 amu and Cu=63.5
amu.)

Ans: =Weiglt of Au deposited / Weight of Cu deposited = eq wt of Aw'eq wtof Cu
weq Wt of Au=197/3 =65.66  (Au™ +3e —Au)
=eqwWtofCu=635/2-31.75  (Cu™ +2e —Cu)

-985g/x= 6566/31.75
=476 g (amount of Cu deposited)

MINIMUM LEVEL LEARNING (MLL) MATERIAL
CHAPTER - CHEMICAL KINETICS

.1 Define rate of a reaction.
Ans: Tt is the change of concentration with respect to time

Q.2 What Is meant by order of the reaction.
Ans: The sum of powers of the concentration of the reactants in the rate law expression is called the
order of that chemmcal reaction,

Q.3 Define the term Activation energy .
Ans: The mininun extra amount of energy absorbed by the reactant molecules to
form the activatad complex is called activation energy

Q.4 What is the order of the reaction if the K=1.02 x 102 g,
Ans: First order

Q.5 For a reaction, A+B—> Product; the rate law is given by, B ‘[A]‘ [B] . What s the order
of the reaction?




Ang:2+ % = 2.8

Q.6 A first order reaction has a rate constant 1.15 x10's", How long will 5g of this reactant take
to reduce to 387
Ans: From the question, we can write down the following information.
Initial amnount = 5 g, Final amount = 3 g, Rate constant = 1 185 107 ¢!
We know that for a first order reaction,

2303103[[';"}] 7%12133"“"()

=200 x 10* log(1.667)
=2x10°x 02219
=444 s.
Q.7 What will be the effect of temperature on rate constant?
Ans: The rate constant of a reaction is nearly doubled with a 10° rise in temperamre

Q.8 Mention the factors that affect the rate of a chemical reaction.
Ans: The factors that affect the rate of a reaction are as follows:
(i) Concentration of reactants (pressure in case of gases).  (n) Temperature. (i11) Presence of a
catalyst

Q.9 A reaction is second order with respect to a reactant. How is the rate of reaction affected if
the concentration of the reactant Is (I) doubled (i) reduced to half?
Ans: Let the concentration of the reactant be [A] = a
Rate of reaction, R = k[ A]" = ka“
(i) If the concentration of the reactant 1s donbled, 1.¢. [A] = 2a, then the rate of the reaction would
be
R =k{2a)’ =4ka’ = 4R, Thereforc, the rate of the reaction would increase by 4
times,
(ii) If the concentration of the reactant is reduced to half, 5.e [A] = 1/2a then the rate of the reaction
waonlkd be
R’ =k(1/2a)" = 1/4ka’ = 1/4R. Therefore. the rate of the reaction would be reduced by %
times.

Q.10 A reaction is first order in A and second order in B, Write the differential rate equation,
How is the rate affected on increasing the concentration of B three times? How is the rate
affected when the concentrations of both A and B are doubled?

Ans: 1t 1s given that a reaction 1s first order in A and second order n B
(i) The differential rate equation 1s as follows: Rate = R =k{A][B}*

(i) On increasing the concentration of B three times, rate becomes 9 times,
= K[AJ3BY = 9k[A][B) —9R
(iii) When the concentrations of both A and B are doubled. rate becomes 8 times.
R =k[2A][2B)’ = 2x2x2 k[A][B}* = 8R

Q.11 Calculate the hall-life of a first order reaction from their rate constants given below:
(i) 200 s (i) 2 min ' (iii) 4 years’
Ans: The relationship between the half-life penod and the rate constant 15, 1; =0.693/%
(1) tra=0.693% = 0.693/200 = 3 265107 s
(1) 12=0.693/k = 0.693/2 = 0.3465 muns
(ii1) t;-=0.693/k =0.603/4 =0.1732 years

Q.12 The half.life for radioactive decay of "C is 5730 years. An archacological artefact
containing wood had only 80% of the “C found in a living tree. Estimate the age of the




sample.
Ans: Decay constant K = 0.693/1,: = 0.693/5730 vears = 1 2001 0~Yyears
The rate of counts 1s proportional to the number of C' atoms in the sample 1¢ Ny=100, N=80
The age of the sample is t = (2. 303K)log{No™N)
t=(2.303/1. 209107 = log(100/80) = 1346 years

Q.13 Differentiate between Order and Molecularity of a reaction.
Ans: Molecularity is the total number of reacting species in elementary reaction whereas order isthe
sum of powers of the concentration of the reactants m the rate law expression @

Q.14 Define half life time of a reactant,
Ans: It 1s the tiune required for the reactant species 1o reduce to half of its initial quantity

Q.15 What are pseudo first order reactions”

Ans:- the reactions which bave some other order but bebaves as first order reaction. Such reactions are
called pseudo first order reactions. Inversion of cane sugar 1s an example of psendo first order
reaction.

CioH»0y + HO —  CeHOp+ CglOy
Cane sugar Glucose Fructose
Rate = k | C1:H2:044 |

Q.16 For which type of reactions, order and molecularity have the same value?

Ans: If the reaction 1s an elementary reaction, order 15 same as moleculanty.

Q.17 A first order reaction is 50% completed in 1.26 x 10* 5. How much time would it take for
100% completion?

Ans: Reaction wounld be 100% complete only after infinite time which cammot be calculated.

Q.18 Write the rate equation for the reaction 2A + B —+ C if the order of the reaction is zero.

Ans: Rate = k [A]°[Bor Rate = k

Q.19 State a condition under which a bimolecular reaction is kinetically first order reaction.

Ans: Bimolecular reaction becomes kinetically first order when one of the reactants is in excess.

Q.20 Oxygen is available in plenty in air yet fuels do not burn by themselves at room
temperature.  Explain.

Ans: The activation energy for combustion reactions of fuels 1s very high at room temperature
therefore they do not bum by themselves,

MINIMUM LEVEL LEARNING (MLL) MATERIAL
CHAPTER - DAND F BLOCK ELEMENIS

Q.1 What Is meant by ‘lanthanold contraction™?
Ans The steady decrease in the fonic mdius from La™ 1o Lu™ 18 tetmed as lanthamodd contraction

Q.2 Write rnml electronic configuration of d block clements,
Ans (n1)d'7%ns!?

Q.3 Why Zn, Cd. Hg are not considered as transition elements?
Ans: Because they have conpletely filled d orbitals in their ground state as well as in their most comumon
oxidation state(+2)

Q.4 Trumsition elements form coloured compounds, why?
Ans: Due to nnpamed electron

Q.5 Calculate spin only magnetic moment of M™ jon If Atomic number of the metal is 27
Ans: Given ion is M with the atomic no. 27. So, electromic configuration of M™ is [Ar]3d 45"




far) 11 111 1 1
No. of wnpaired ¢ = 3 So, the spin only magnetic moment is gven by,
p=Nnin2) = V3(3+2) = :&5 =15 BM = 3.87 BM
Q.6 Why transition elements have high enthalpy of atomdsation”
Ans . Transition metals bave high effective nuclear charge. greater number of valence electrons and some
unpaired electrons, They thus have strong metal-neral bonding. Hence. transition metals have ligh
cathalpies of atomisation

Q.7 Zn"* salts arc white but Cu* salts are blne. Give reason.

Ans. Za™ bas completely filled d-erbitals (3d'%) while Cu™ las mcompletely filled d-orbitals (3d%). Due to this
d-d transition takes place and impart colour.

Q.8 Why Zirconium resembles Hafndum in Its chewmical properties?

Ans Size of Hf and Zr becomes almost equal duoe 1o lantheande conraction and bence both have sumilar

properties.

Q.9 Which transition metal exhibits maximum oexidation state and why?

Ans. Mapgapess(atonuc 0o, 25 and ele. Configuration = [Ar]3d°4s”) extubit the largest munber of oxidation
slates iz, +2,+3, 44,45 +6 and +7 due 1o the presence of maximen oumber of unpairad elecirons in the
d-subshell (5 electrons)

Q1L Why fransition metals have high melting and botling peint

Ans: Transitton metals have high effective nuclear charge, greater munber of valence electroms and some
wpaired electrons, They thus have stong metal-metal bonding. Hence, transition metals have ngh
nwlting and boiling peint.

QI12, Name the two 3d serfes elements, that do not show varfable oxidation states. Give iwason,

Ans . Sc and Zn are the two elements that do not show variable exidation states because scandium has the
electronic confignration [Arj3d'ss’, When it fonns ions, it always loses the 3 outer elections and ends up
with an argon structure 5o it is always found in S¢ ™ ion whereas Zn bas [Ar]3d"°4s” electronic
configuration so 1t always [oses ondy two electrons 1o show ondv +2 oxidation state so that if can have
fully filled d-orbieal

Q.13 Why transition metals and thelr compounds show paramagnetic behaviour ?

Ans: The transition metal ions are genernlly containing one or more mnpaired electrons in them & hence their
compouds are generally paramagnetic.

Q.14 Complete the follovuyg chemical equations - (All India 2011)

(1) MoOs (ag) + S:0, {aq) +~ HO (1) —
{i1) CrO-* (uq) + Fes- (aq) + H- (aq) —
Ans
() BMn O] (aq) + 35,05 (aq) + H,O (1) -+
SMnO, () + 6507 (aq) « 20H- (aq)
(if) Cl':o%- + 6Fe? + 14H* -
2Cr* « oFe™ < 7H,O
Q.15 Wrlte one similarity amd one difference between the chemistiy of lanthanoids and that of actinelds.
Ans: Simdlanty | Both lanthaocids and actinosds show contraction 1o size and imregulanty in their electronic

configuragion.
Difference: Actinoxts show wide range of oxadation states but larghanoids do ot

Q.16 Draw structure of Dichromate fon and permanganate fow,
Ans




Chromate Dichromate

loan jon
O O
I I I
()//(" So® 0//( A ’/(lr\\o
o® o® o*

Q.15 Compare the chemistry of the actinoids with that of lanthanoids with reference to
(i) Electronic configuration (i) oxidation state

Ans. The electrical configuration of lanthanoids is [Xe}4f' ™ 54" 65’ whereas of actinoids is [Ru]Sf" ' 6d" 75°
Oxidation state of Lanthanoids is +2 to +4 whereas actinpids is +2 to +6

Q.16 What is Mischmetal? Give one use of Mischmetal
Ans Misch metal is alloy of any metal with inner wansition metal.
Uses: In vacuum tube manufacturing mischmetals are used to remove oxygen
- Battenes that work upon metal hydride rechnology wse maschmerals
= Misclumerals can easaly produce sparks when stnick with and thesefore they are used 10 cigarerte lighters
and sinilar devices
- They are used in other alloys to unprove the physical properties as well as cast ability.
- Used m movies to add special effects

Q.17 What 1s the canse and consequences of lanthanoid contraction.
Ans. Couse of Lanthanoid contraction- Poor shiclding effect of d and forbitals.
Consequences of lanthanoid contractions are:

(1) The radit of the members of the thaed transition sernes 10 be very sunilar 1o those of the comesponding
wsembers of the second senes.

(1) The almost identical mdii 0f Zr (160 pin) and HI (159 pm) & Nb (146pum) & Ta (146pm)

(i)  Difficulty in separasion of lanthanoids due 1o simalanity i chenncal properes,

(Iv)  Asthe sze of the lanthansdes decreases from the elements La ro Lu, the covalent chasacter of the
hydroxides increases. and thus, their basic strength decreases. Therefore, Lu(OH); is said to be least
basic. and La (OH); 15 sasd to be wore basic.

{v) Due to the smaller size and higher nuclear charge. the rendency to produce coordinate. Complexity
increases from the element La**to Lu'",

(vi) Electronegativity: It increases from the clements La toLu

(vii)  lonization Energy: Electron's attraction by the nnclear charge is higher, and thus the Iomization energy
of the 5d clements is mmch larger compared to 4d and 3d. In the 5d senies, the total clements except Pt
and Aucomtain a filled s-shell. Elements from Hafium o theniun contain similar lonzation energy,
and after that, the Tomzation energy mcreases with the number of shared d-elecirons such ar Gold amnxd
Tradian hold the maxmmum Tomzanon Energy.

Q.18 Why the transition elements and their compounds are generally found 1o act as good catalyst?
Ans-. The catalytic properties of the transition elements are due to the presence of unpaired elections in d-
arbitals and vanable oxxdation states.

Q.19 Why Actineids exhibit greater range of oxidation states than lanthanokds

Ans: Actinides exhibit larger oxidation states than lanthanides, because of the very small energy gap between
51 6d and 73 subshells Thus the owermost electrons get easily excired 1o the higher énergy levels,
giving variable oXidation states.

Q.20 Why do transition elements form alloys?
Ans The atonne S2zes of ansinion metals are relanvely very smular 1o each other, wiuch attnbeies 1o their
nature of forming the alloys.




MINIMUNM LEVEL LEARNING (MLL) MATERIAL
CHAPTER -COORDINATION COMPOUNDS

Q.1 Give examples of two neutrul ligands.
Ans: NH: and H:O

Q.2 Calculate the oxidation number of metal atom or ion in the following:

[Fe(CNp] Y, [Cu(NH: ™,  [NKCON|, [Co(NH)Ch] '
Ans: Fe(+3) . Cu(#2) . Ni{0) , Co{+3).

Q.2 What are ambidentate ligands? Give two examples.
Ans: Ligand which has two different doner atoms and either of the two ligates inthe complex 1s called
ambidentate ligands. Examples NO**, SCN -

Q.4 What type of lsomerism Is shown by following compeund: [CofNHi )| [Cr{CN)¢]
Ans: Coordination 1somerism,

Q.5 What is a chelate ligand? Give one example.
Ans When a di of polydentate ligand nses its two o more donor atoms stmltaneonsdy to bind a single metal
son if 15 saad to be a chelate ligand. Example: ethanel 2-diamnune

Q.6 Give an example of polydentate Hgand.
Ans EDTA (ethylene dmmite tem acetate )

Q.7 For the complex [Fe(enpClz|, CL, (en = ethylene diaminc ), identify the oxidation number of tron.
Ans [FefenxCL]Clor x+0+2 (1) +{-I)=0
X+(+3)=00rx=+3

Q.8 What are the factors affecting stability of coordination compounds
Ans Factors affecting the stability of a comples tom are as foliows:
() Nanre of metal ion: Greater the chage and smaller the size of the 1on, more 15 118 charge densiry and
greater will be sability of the complex.
(i) Natue of hgand: More the basicity of ligand, more is its tendency to donnte electron pair and
therefore. more is the stability of the complex.

Q.9 [Fe(H:0)d"" 15 strongly paramagnetic whereas [Fe(CN)]" ts wealdy paramaguetic, Explain,

Ans: In the presence of CN™, the 3d electrons pair up leaving only cne impaired electron. The hybridisation
mvolved is d*sp’ forming inner orbital complex which 15 weakly paramaguetic In the presznce of H-0 (a
weik ligand), 3d elections do pot par up, As it contains five unpatred elechons so 1t is strongly
parmnagnetic,

Q.10 Dyaw diagram of erystal Held splitting In octahedral complexes.

e_orbitals

Splitting of d-orbikials m an octahedral complex




Q.11 Draw geometrical isomers of the complex [Co(NH3)sCls)
Ans: [Co(NH;):Cly] has 2 geometrical isomers:

NH, NH,
) Cl
H, Cl
NH,
Facial tsamer Meridional isomer

Q.12 How is a double salt different from a complex?”
Ans: Doable salt dissociates completely into its constituent ions in their aqgoeous solution whereas coordination
compounds give only those ions which are out of coordmation sphere.

Q.13 Draw diagram to show crystal field splitting in tetrahedral comp lexes.

Ans
e
Y [ Ry
\s\\ji-l -wW
Nife') = & spherical Hielg Ni (&) im & tetrahedral field

Q.14 Why are low spin tetrahedral complexes not formed? (Comptt. Delhd 2017)
Ans: Low spm tetrahodral complexes are mrcly observed becanse orbitnl splitting energies for tetrahedral
complexes are suffickently large for forcing painng.

Q.15 When a co-ordination compound CrCL.6H: O is mixed with AgNOs, 2 moles of AgCl are
precipitated per mole of the componnd. YWiite:
(1 Structural formulka of the complex.
(i1) TUPAC name of the complex. (Delhi 2016)
Ans {1) The complex formed on mixing a coordination compotmd CrCls 6HAO with AgNO: 15 as tollows
CrCL 6HAD + AgNO: — [Cr(H0)CT1ICL HO
(i1} Pentaaquachloridec lomiung e hloride monchydrate

Q.16 Give names of two complexes which are used in medicines.
Ans: (1) Cis— platinf Pt{NH:).ClL] is used in the treatment of cancer
(ii) EDTA 15 used in the treatment of lead poisoning.

Q.17 What is meant by crystal field splitting energy? On the basis of crystal field theory, write

the electronlkc configuration of ¢ in terms of t2g and eg in an octahedral field when

(HA=P

() Ao < P (Al India 2013)

Ans: Crystal field sphtting energy | When higands approach the central metal 1on, the degenerate d-
orbitals split into two sets, one with lower epergy (1:2) and the other with higher energy (eg)
The difference of energy between these two sets of orbitals is called crysial field spliming
energy. (A, for octahedral complexes).
The magnitude of A, decides the acral confignration of d-orbitals by the help of mean pairing
CRCTRY.




o IfP > Ae then paring of electrons does not occur and elecrons enter in the lugher epergy e orbitals and
s t'o,:m ligh spin complexes due to weak field bgands. The electronic configuration in this case would
be: ¢, eg’

o IIP < A tlien paining of elecirons occurs within the s set and fom low spin cotmplexes due o strong
field higands The electronic configuration in this case wonld be: bg', e’

Q.18 Why do compounds having similar geometry have different magnetic moment?

Ans It is due to the presence of weak and strong ligands m complexes, if CFSE 15 hugh, the complex will show
Jow value of magnetic moment and vice versa, e.g. [CoFs | and [Co(NHs)¢ |, the former is
paramagetic and the latter is diama goetic.

Q.19 CuSOLSH:O is blue in colour while CuS0O: is colomless. Why?

Ans In CuSOu SHAO, warer acts as ligand as a result it canses crystal fiekd splitting. Hence d—d transition is
possible n CuSO4 SH:O and hence it shows colour. In the anhydrous CuSO: due to the absence of water
(igid), crystal feld spliting is ot possible and hencs no colour

Q.20 Name the type of isomerism when ambidentate Bgands arve attached to central metal lon.
Ans: Linkage isomerism.

MINIMUM LEARNING MATERIAL
CHAPTER- HALOALKANES AND HALOARENES QUESTIONS

1 MARK QUESTIONS

Question 1.
Write the IUPAC name of the following compound: (CH,); CCH:Br (Delhi 2010)
Answer;

CH,
3 2 1
CH,—C—G '2""8?
|
CH,

IUPAC name : [-bromo-2, 2-dimethyl propane

Question 2.
Write the TTPAC name of the following compound: CH; = CHCH,Br (All India 2010)

Answer;

CH, = CH CH, Br

IUPAC pame : 3-Bromo-prop-1-cne




Question 3.
Give the TUPAC name of the following compound. (Delhi 2012)
CH, = C— CH,Br
|
CH,
Answer
TUPAC name : 3-bromo-2-methyl propene

Question 4
Draw the structure of major monohalogen product formed in the following reaction: (Comptt.
Delhi 2012)

CH,
@ + Hl =

Answer:
CH,

CH,

Question 5,
In the following pair of compounds, which will react faster by S.1 mechanism and why?
(Comptt, Delhi 2012)

cl
/T\ and

Answer:
T

h
reacts faster by Syl mechamsm as it s a terhiary bahde and it produces a stable tertiary carbocation
Question 06,

Draw the structure of major monohalogen product in the following reaction : (Comp tt. Delhi
2012)

Heat
([ Jem e

Answer:

Br
Qme )
Question 07,

Predict the order of reactivity of the following compounds in S;1 reaction :
CH.CH.Br, CH.C(CH,) (C,H;)Br, C.H.CH(C H.)Br, C.H.CH(CH,) Br (Comptt. Delhi 2012)
Answer:




CHLC(CH,) (CH:)Br > CH:CH(CH:) By > CH;CH(CH,)Br > C.H.CH,Br

Question 08
Draw the structure of major monohalogen product in the following reaction : (Comptt. Delhi

2012)

©’°" -

Answer:
Cl
Qo
Chlorobenzene
Question 09

Give a chemical test to distinguish between C.H:Br and C,HBr. (Comptt. All India 2012)
Answer:

Both are beated with aqueous NaOH. C,H-Br gives ¢thanol and NaBr, which on reacting with AgNO,,
gives yellow precipitate of AgBr.

C,H.Br does not respond o tus test.

Question 10

Arrange the following in increasing order of boiling point:
() CH,CH,CH.CH,Br

(if) (CHL), Br

(iii) (CH,).C.Br (Comptt, All India 2012)

Answer

(CH:)C Br < (CH: ), CHCH..Br < CH.CH.CH.CH.Br

Question 11.
Write the IUPAC name of

CH, - CH - CH, ~ CH = CH,

d (Delhi 2013)
Answer:
IUPAC name : 4<chloropent-i-ene

Question 12
What happens when CH,— Br is treated with KON? (Delhi 2013)
Answer:
CH,-Br + KC(N —— CN + KBr
Methyl  Potassium C:«l& | Potassium
bromide cyanide cy bromide
Question 13

Write the IUPAC name of (Delhi 2013)




'CH;
CH,CH=CH-F-CH,
Br

Answer:
TUPAC name : 4-bromo-4-methylpent-2-ene

Question 14

What happens when ethyl chloride is treated with aqueous KOH? (Delhi 2013)
Answer:

C,HCl + aq. KOH —2— C,H.OH + KCl

Chloroethane Ethanol

Question 15.

Write the TUPAC name of (CH,).CH.CH(CI)CH.. (Delhi 2013)
Answer:

TUPAC name : 2-chloro-3-methylbutane

Question 16
Write the TUPAC name of the following compound: (All India 2013)

i
S
CH, Cl

Answer:
[UPAC name : 2-Chloro-3, 3-diumethyibatane.

Question 17
Write the IUPAC name of the following compound : (All India 2013)

CH,—lCH—CH,—(lZH-CH,
- — ’t - - a- - -
Answer:
IUPAC name : 2-Bromo-4-chlotopentane

Question 18. Draw the structure of 2-bromopentane. (Comptt. Delhi 2014)
Answer:
CH,—CH—CH,—CH,—CH_‘
|

Br

Question 19

Write the structure of 1-Bromo-4-chlorobut-2-ene, (Delhi 2017)
Answer:

H:F‘HC'HC'H:C"B'

Cl




Question 20.
Write the structure of 2, 4.dinitrochlorobenzene. (Delhi 2017)

Answer:
Cl
NO;
|
NO,

Question 21,
Out of

» X
G
which is an example of allylic halide? (All India 2017)

Answer;
X

(LJ is an allylic halide.

Question 22.
Out of

X X
@md O/
which is an example of vinylic halide? (All India 2017)
Answer:

X

U is vinylic halide.

Question 23,
Out of

CHCl, CHCHCh
L

which is an example of a benzylic halide? (All India 2017)
Answer;

CHCl
i is a benzylic halide.
e

2 MARK QUESTIONS

Questlon 24
(i) o-nitrophenol has lower b.p. than p-nitro-phenol. Explain,




(ii) Write IUPAC name of the following: {Comptt. Delhi 2013)
2

C:H,

Answer

(1) Ortho-nitrophenol has lower boiling poinr due 1o formation of intramolecular H-bonding whereas p-
wtrophenol forms mtermolecular H-bonding.

(11) [UPAC name : 2-cthyl-l-mitrocyclohexanc.

Question 25.
Which would undergo SN2 reaction faster in the following pair and why? (Delhi 2015)

i

CH,—~CH,~Br and CH,—lC—CH,
Br

Answer:
CH.CH.Br reacts faster because it )s a primary halide (1° halide)

Questlon 26.
Which would underge SN1 reaction faster in the following pair and why? : (All India 2015)
~ Br

-_—— - -

Answer:
C}‘)_.Cl'{"—CHj

Br
because the secondary carbocation formed 1s more stable than primary carbocation.

Question 27,
Out of

cn,—lcu-cn,—cn and cn,—cn,—clzu—a

CH, CH,
which is more reactive towards S«1 reaction and why? (Delhi 2016)
Answer:

CH,CH,CH~C] (2-Chlorobutane) is more reactive than
l

CH,
CH,—CH—CH,—C1 (1-Chloro-2-methylpropane) because 2-Chlorobutane forms a more stable 2° carbocation.

|
CH,

Question 28
Write the structure of an isomer of compound C.H,Br which is most reactive towards S;1
reaction and why? (All India 2016)




Answer,
CH,

cn‘-él-cn,,

Br
(2-Bromo-2-methyl propane) or test-butyl bromade 1s most reactive towards S| reaction as it Br can
form 3° carbocation.

Question 29

Haloalkanes undergo nucleophilic substitution whereas haloarenes undergo electrophilic
substitution. Explain. (Comptt. Delhi 2012)

Answer:

Haloarenes (say chlorobenzene) 1s a resonance hybrid of the following five structures :

i g e

Resonance leads to lowering of energy and hence greater stability. On the other hand, ne such
resonance 1s possible i haloalkanes. Halogens directly attached to benzene ring are o, p-directing i
electrophilic substitution reactions. This is due to greater electron density at these positions in
resonance.

Question 30,

Chlorobenzene is extremely less reactive towards a nucleophilic substitution reaction. Give two
reasons for the same. (Delhi 2013)

Answer:

The reasons are:

(1) Due to resonance C — Cl bond acquures a partial double bond charactes. As & result, the C — Cl bond
in chlorobenzene is shorter and hence sironger. Thus, cleavage of C — Cl bond i benzene becomes
difficult whach makes it less reactive towards nucleophilic substition

(11) Due to repulsion between nueleophiie and electron rich arenes.

Question 31.
(a) Why does p-dichlorobenzene have a higher m.p. than its o- and m-isomers?
(b) Why is (£)-Butan-2-ol aptically inactive? (Delhi 2013)
Answer:
(a) p-1somers are comparatively more symmetrical and fit closely mn the crystal lathce, thus require
more heat to break these strong forces of attraction. Therefore p-1somers have higher melting point
than o- and m-isomers.
(b} (£)-Butan-2-0l is optically mactive because in racemic mix one type of rotation is cancelled by
other.

H’C o ?H - Hzc . CH\

OH

Question 32

Account for the following:

(1) The C ~ Cl bond length in chlorobenzene is shorter than that In CH. - ClL
(ii) Chloroform is stored in closed dark brown bottles. (Delhi 2013)




Answer;

(1) In haloalkanes, the halogen atom 1s attached to sp’-hybridized carbon while i haloarenes it is
attached to sp’ -hybridized carbon whose size is smaller than sp* orbital cabon . Therefore C - C
bond in chloro-benzene is shorter than alkyl diloride

(1) CHCE; 15 stored m dark coloured bottles to cut off ight because CHClyis slowly oxadised by aw 1
presence of light to form an extremely poisonous gas, catbonyl chloride, popularly known as

pliosgene.

Cl
2CHCl, + 0, —28_, 20 = €T + 2HCIZ
Cl
Cholotorm Phosgene or
Carbonyl chloride
Question 33.
Explain why :

() The dipole moment of chlorobenzene is lower than that of cyclohexyl chloride,

(b) Alkyl halides, though polar, are immiscible with water. (Comptt. All India 2013)

Answer:

(a) Chlorobenzene has lower dipole moment than evclohexyl chloride due to lower magnitude of -ve
charge on the Cl atom and shorter C — Cl distance, Due te greater S-character, a sp™-hybrid carbon is
more electronegahve than a sp3-hybrid carbon. Therefore, the sp*-hybnd carbon of C — C1 bond in
chlorobenzene has less tendency to release electrons to Cl than a sp' hybrid carbon of cyclohexyl
chloride.

T = H ¢ Hybnd carbon

@ca & Less negative charge

' —H « Hybrid carbon

Olé& &= Nore: nagetive chirge

(b) Alkyl halides and polar molecules are held together by dipole-dipole mteraction. The molecules of
H.O are held together by H- bonds. Since the new forces of attraction between water and alkyl halide

molecules are weaker than the forces of attraction already existing between alkvl halide-alkyl halide
molecules and water-water molecules, therefore alkyl halides are immiscible (not soluble) with water.

Question 34.
What are ambident nucleophiles? Explain with an example. (Comptt. All India 2014)

Answer:
Ambident micleophile | Nucleophiles wihich can attack through 2 different sites are known as
ambident micleophiles.

Example - Cyanide ion is an example of a ambident rmcleophile. Nucleophillic attack by AgCN leads
to formation of cyanides whereas attack of KON leads to formation of isocyamdes

3 MARKS QUESTIONS.

Question3s Write three difference between SNT and SN2 mechanism




5,1 RO = '
1. It takes place in 2 steps. 1 llblnm]lmin*l&l.cib‘p.__
2. 1t follows first order Kinetics. 2 It foliows second order Kinetios. =%
3. The rate of reaction depends upon the 3. The rate of reaction de upon the
concentration of 3* alkyl halide only and concentration of both the reactants

is independent of the concentration of Rate = K [RX] [OH]
O son,
~ Rate ~ KlJ'A]kylhalbdel FAETEN =
& The Nu~ attacks from froot side. | & The Nu- attacks from back side
5. The maction ocours through a stable smmmumwmum
3* carbocation. transition state.
Question36
Answer the following:

(1) Haloalkanes easily dissolve in organic solvents, why?

(ii) What is known as a racemic mixture? Give an example.

(iii) Of the two bromoderivatives, C,H.CH (CH,)Br and C.H.CH(C.H.)Br, which one is more
reactive in Sx1 substitution reaction and why? (Delhi 2011)

Answer:

(1) Because the new forces of attraction set up between haloalkanes and solvent molecules are of the
same strength as the forces of attraction being broken,

(1) A mixture which contains the equal proportions of two enantiomers of a compound m equal
proportions is called racetnic mixure

Example : (£) butan-2-o0l

(1) Since the reactivity of Si1 reachons mcreases as the stabihity of mtermediate carbocation
mcreases. Of the two 27 bromiudes. the carbocation mtermediate denved from C H-CH(C.H,)Bri.e.
CH.CHCH: 15 more stable as compared to the carbocation C6H+5CHCH3 obtamed from
CH-.CH(CH,)Br because it is stabilized by two phenyl groups due 1o resonance.

Question 37

(a) Account for the following:

(i) Electrophilic substitution reactions in haloarenes occur slowly.

(i) Haloalkanes, though polar, are insoluble in water.

(b) Arrange the following compounds in increasing order of reactivity towards S;2
displacement:

2-Bromo-2-Methylbutane, 1.Bromopentane, 2.Bromopentane (Comptt. All India 2017)
Answer:

(a) (i) Due to I effect of halogen atown, it withdraws electrons from the benzene ring and thos ring gets
deactivated,

(m) They fail to form hydrogen bonds with water, More energy is required to break hydrogen bonds in
water and less energy 15 released when new attractions are set up,

(b) 2-Bromo-2-Methylbutane < 2-Bromopentane < |-Bromopentane




MINIMUM LEARNING MATERIAL

Chapter- ALCOHOLS PHENOLS
AND ETHERS

Multiple Choice Questions
1. Reaction between acetone and melhyl magnesinm chlovide followed by hydiolysis will give :
a) Isoburylaleohol by Isopropyl alcohol ¢) sec-buryl alcohol d) 1est-butyl alcohol

2. Which of the following cannot be made by nsing Willamson's synthests ?

@) Methoxy berzene b) tert-butyl ethyl ether  ¢) allvl methyl ether
d) D1 tert-butyl ether

3 ) Which of the following reagents may be used to distinguish between phenol and benzoke ackl

2>
.

a) Neutral FeCl  b) Aqueous NaOH  ¢) Tollen'sreagent ) Molisch reagemt

4. Tdentify the product of the following reaction :

CH,—CH,~CH—CHO
|
CH,

NaHH,
_

a) Z-wethylbonan-1-ol 1) 2- methyibwmanox acid ¢) 2- methylburane
d} 2-methylbutan-2-o0l

5. Dehydration of alcolio] i an example of

addition reaction
clunmation reaction
subsuTon reaction
redox reaction

(=R CE =

6. The alcobiol which does not react with Lucas reagent is

1s0bury] alcohol
n-buranol
tert-butyl alcohol
sec-buiyl alcolol

ng=

="

7. The substance used to distinguish between ethanol and merhanol

& Lucas reagent b Sodmun metal ¢ ledoformiest  d Femrae chlonde
8. The correst order of reactvity of pnmary secondary and temary nlcobols towards sodium metal
A. Pnmary > Sec> Tent b. Primary > tert . Sec c. Sec > Pnimary > Tert

d, Tert = Sec> Pnmary




9. Whaclh will react fastest with conc HCT and snhiydrous ZnCL2 18

0, 2-Methylpropanol b, Butsol < 2 Buranol d. 2-Metlylpropa-2-0f

10. The molecudar fornmla of ethers 1s

a CoHxO b Calea® ¢ CalincO d. CallmOCaHz

L 32 3 ! 5 6 7 [8 9 1
| 2 b b b ] d B

ASSERTION REASONING QUESTIONS

For questions given below two statements are given- one Inbelled Assertion (A) and the other labelled ns Reason
(R). Select the corvect answer from the codes (A), (B) . { C) and (D) as given below

(A) Bothe assartion and reason are comect statements . and reason is the correct explananon of the
assartion

(B) Both assertion and reason are correct statements , but reason 1s not the comrect explanation of the
assertion

(C) Assertion is comrect , but reason is wiong statement

(D) Assertion is wrong , bus reason is comect siatement

1. Assertion{A): Aldehydes are redoced to primary alcohols by nsing LiATH,
Reason ( R) : L1AIH, 15 a strong reducing agent
2, Assertion (A) - The acid streogth of prmery alcohol is more than secondary akcobol

Reason ( R) : + 1 effect decreases the acid character

3. Assertion (A) @ o- mitrophenol has lower boiling peint than p-nitrophenol

Reason { R) : o-mtrophenol possess imtamolecular hydrogen bondmg while p-nitrophenol has
wtermolecular hydrogen bondmg
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SHOR'T ANSWER QUESTIONS 2 MARK EACH

Q1. Why the boiling points of alcobols and phenols are higher in comparison to other classes of
compounds, namecly hydmcarbons, ethers, haloalkanes and haloarenes of comparable molecalar
masses?

Boiling points of alcohols and phenols are higher in companison to other classes of
compounds, namely hydrocarbons, cthers, haloatkanes and haloarencs of comparable
molecular masses. The high bollimg powts of alcohols and phenols are mamly due to the
presence of mtermolecular hydrogen bonding m them winch 1s lacking in ethers and
hydrocarbons.

i R
~H-0 '~ H-0 ~H-0—
R
H=0~H-0—H-0~—

R~

=0

Q2. How primary, secondary and tertiary alcohols are disingumished by Lucas reagent test?
Alcohols react with hydrogen halides 1o form alkyl halides.

ROH + HX = R-X+ 1O 10 difference m reactivity of three classes ofalcohols wath

HCI dishngnshes them from one another (Lucas test). Alcohols are soluble in Lucas
reagent (cone, HCl and ZnCly) while their halides dre immiscible and produce nubidity in
solution. In case of terhary alcohols, turbidity 1s produced immediately as they form the
halides easily. Primary alcohols do not produce turbidity at room temperature,

Q3 .Give a chemical test to distinguish between the following pairs of compounds:

Methanol and phenol
Phenol gives a violet colouration with FeCli solmtion winle methane does not.

Q3. How will you convert phenol into ertho hydroxyhenzoic acid?

Phenoxide ion generated by treating phenol with sodinm hydroxide s even more reactive

ONa OH

Na OH (ll co, COOH
(ll) H

2-Hydroxybenzole acid
(Salleylic ackd)
than phenol towards electrophilic aromsatic substitution. Hence, it undergoes electrophilic
substitution with carbon dioxide, a weak electrophile, Ortho hydroxybenzoic acid is formed
as the mam reaction product




Q4. Give achemical test to distinguish berween 2- Pentanol and 3-Pentanol
Answer:

2-pentanol mves lodoform test wath yellow ppt. of Iodoform while 3-pentanol dees not give
this test.

Q5. Wnte the chemical reaction to explain Kolbe's reaction

Kolbe s reaction: Phenol reacts wath CO» m presence of sodmum hydroxide {NaOH)
produces sodium phenoxide which on treatment with CO: followed by acidification produces

salicvlic acid
OH ONa
COOH
Rt 1S
Phencd Oetbo-brydrony buevso acid
phnmdo Salicylic acd)

Q6. Explain the following behaviours:

(i) Alcohols are more soluble in water than the hydmocarbons of comparable molecular masses.

(Il) Ostho-nitrophenol is more scklic than ortho- methoxyphenol. (ANl Tadia 2012)
Answer:

(1) Akobols can form H-bonds with water and break the H-bonds already existing between warer
molecules. So they are soluble in water.

— + + -
R-Q‘----H“ = ----HB-QB

Om the other hand, hydrocarbons cannot formn H-bonds with water and hence are insoluble in
waler.

(it) Due to strong — R auxd -1 effect of the — NO: group, electron density in the — OH boud decreases and

bence the loss of a proton bacotmes easier, Morsover O-mirophienoxide ton 5 siabalized by resonmnce, 1
thereby making O-mtrophenol & stronger acid.
I O-methoxyphenol, due to = R effect of the - OCH; group the electron densay in the

O — H bond mcreases thereby making the loss of proton ditficult. Furthermore, the O-
methoxyphenoxide ton left after the loss of a proton 15 destabilized by resonance becanse the
two negative charges repef each other. So O-methoxyphenol 1s a weaker acid

(0:
Q7. The boud angle ¢ i alcohiol ks shightly less than (he tetrabedral bond angle, Give
eason?

The bond angle in alcohols ts shightly less than the tetrahedral angle (1097-287). It 15 due
to the repulsion between the unshared electron paiss of oxygen.




H2pm 96 pm
ll ¢
/clm H

Q3. How would you abtain phenol from benzene? (Comptt. All India 2013)
An By Dows Process

Q9. What happens when phenol is oxidized by Na.Cr.0/H,S0,?
Phcnol forms bcuzoqunonc ou oxidation with Na.Cr.0, / H.80,,

Q # ()

Msuqummv
Q10. What happens when phenol 15 treated with bromane water? (Comper. All lndia 2017).

Ans, 2, 4, 6-tibromophienol is formed when phenol 15 treated with bromine warer

OH OH
Br Br

+ 3Br, —»

Br

Q11. Hlustate Willamsons synthesis for production of ether by gavang chenucal equation
(Delht 2010)
Answer
Williamson's ether synthesis © The reaction mvolves the nucleophilic substitution of the halide 10n
from the alkyl halide by the alkoxide 1on by 5.2 mechamism

Exatple :
CH,CH,~O-—Na* + CH;CPL—B! CH,CH,~O—CH,—CH, + NaBr
Sod, ethoxide Ethyl bromade Dicthyl ether

SHORT ANSWER 3 MARK QUESTIONS

Q12. Explain the following observations |
(1) The boiling point of ethanol is higher than that of methoxymethane.
(11) Phenol 1s more acidic than ethanol.




(1) o- and p-mtrophenols are more acidic than phenol. (All

India 2009)Ans .
(1) Due 1o presence of intermolecular H-bouding, associated molecules are formed, hence ethanol
bas tugh boiling point while metlioxymethane does not have intermolecular H-bonding,
(i1) Plienol on Josing H* ton forms phenoxide ion, and ethanol on lesing H* jon forms ethoxide ion
Phegoxide jon is more stable than ethoxide ton as phenoxide jon exists in resopance structure. Due
to this phenol 1s more acidic than ethanol
(i) Both o- and p-nittophenols contain the NO, group which is an electron withdmwing group. Due
to -R and -T effect of the -NO. group, electron density 1 the OH bond of substituted phenol
decreases and hence the loss of proton becomes easy and therefore more acidic.

Q13. a) Give a seperate chemical test to distinguish between the following pairs of compounds,
1) Ethanol and Phenol
(11) 2-Pentanol and 3-Pentanol

Answer:

(a) (1) Ethanol on reacting with 1,in NaOH gives yellow ppt of 1odoform whereas phenol does not
respond to this test

(1) 2-Pentanol on reactmg with I,1n NaOH gives vellow ppt of iodoform whereas 3-pentanol does not
respond to this test

Q4. Give reasons for the following :

(1) Phenol is more acadic than methanol.

(ii) The C—O—H boead angle in alcolwols is slightly less than the teirabedral angle (190°28%),

(i) (CH,),C—O—CH,; on reaction with HI gives (CH,)C—1 and CH—OH as the main products and not
(CHC—OH and CH.—1 (All India 2015)

Answer:

(i) Phenol 15 more acidic than methanol because in phenol, phenoxide ion formed is more stabilized by
resopance than phenol. There 35 no resonance in methanol

(11) The C—O—H boad angle 11 alcobols s slightly less than tetrahedral angle due to repulsion between the
lone paars of elecirons of oxygen

(i) (CH, ) C'+ is 3° carbo-cation which is more stable than CH+3 for Syl reaction.

Q15 a) Why phenol 1s more acidic than ethanol?

(b) Write the mechani sm of acid delivdration of ethanol 10 vield eher: ( All India 2017)

XHCHOH ) CHCHOCHE,

Ans. a) Pheaol on losing H+ jon forms phenoxixde ion. and ethanol on losing H+ ion forms ethoxide ion,
Phenoxide 10n 15 more stable than ethoxide 1on as phenoxide 100 exists m resopance structure, Due to tls
pheno! is more acidic than ehanol,

H

® () CH~CH;—{0—H + H' — CHy—CH, —O—H

R G B}y — CHi— CH: —0 ~ CH,CH, + HO
H H

QL6 Give chenucal tests to distingnish between (CBSE Sample Paper 2011)
Arswer:







Isopropyl alcoho! gives the iodoform test. On heating with NaOH/1; or Na©Ol, 1sopropyl alcokol forns a yellow
precipitate of iodoforn (CHL).

CHy— CH— OH+ 4i, + 6NaOH ——* CHi; «» CH,COONa «+ 5Nal + 5H,0

CH
hepropyt siconol
LONG ANSWER QUESTION -5 mark

Q17 Write the formula of reagents used in the following reactions;

(1) Bromunation of phenol to 2 4. 6-mbromophenol

(11) Hydroboration of propene and then oxidation to propanol.

(b) Arrange the followmng compound groups m the increasing order of thetr property tsdicated:
(1) p-aitrophenol, ethanol. phenol (acidic character)

(11) Propanol. Propane, Propanal (boiling point)

(11i) Wnite the mechanism (using curved armrow notation) of the following reaction: (Delhi 2017)

m3—aig-6“zm CH;—CH;—? = CH;~CH,y + H;0

H
(@ () Bry/H,0
. OH OH
Br Br
é + 3B —2. + 3HBr
Phersol
2.4, 5-Tribramophenal (white ppt )
(i) ByH,, H,0, and OH-
CHy—CH = CH, — =20, CH,CH,CH,0H
(B) () p-nitrophenol > Phenol > Ethanol (Acidic character)
(i) Propanol > Propanal > Propane (Boiling point)
//’H_—_\
@ Oh=CLCOT + CHCHy—BH 3 CHYCHy -~ Clla~CHy + H:0
Proconased ethanol Ethanol l‘mml:todmoxym

Q183 Why does proponol have a ligher bothing peint than that butane? (CBSE 2019C)
The molecules of proganol are held together by intermolecular hydrogen bonding while butane molecules

have ondy weak van der Waals forces of atuaction. Since hydrogen bonds are stronger than van der Waals
forces, therefore, propanol has a higher bodling pont than burane.

CH,CH,CH,  CH,CH,CH, CH,CH,

b Give reasons for the following: (CBSE 20135, Outside Delhi)
(1) o-nitrophenotl 1s more acikdic than o-methoxyphenyl

Answer:




This is because —NO. (mtro group) is an electron-withdrawing group and will increase the +ve charge
on oxygen to make it more acidic. On the other hand, the -OCH, group is an electron—releasing group
and will decrease +ve charge on oxygen making it less acidic as O-H bond will net break easily.

(ii) Butan-1-ol has a higher boiling point than diethyl ether

Answer.

Butan-1 -ol has intermolecular hydrogen bonding between their molecules. Therefore, it exists as
associated molecules and large amount of energy is required 10 break these bonds and hence, its
boiling poant 1s high. But dicthy] ether does not show any association by mtermolecular hydrogen
honding. Hence, #s boiling point 15 Jow

Q1Y. Wnte the equatzons mvolved m the following reactions: (CBSE 2013, 2014)

(1) Retmer-Tiemann reaction

Answer!

Reimer-Tiemann reaction: When phenol 1s refluxed with chloroform in the presence of aqueous
caustic alkal at 340 K, an aldehydic group (CHO) gets mtroduced m the ning at a position ertho to the
phienolic group. Ortho hydroxy benzaldehvde or salicylaldehyde 1s formed as the product of the

reachon
OH
©) -z (ST
Chloraform
oo -mlm
o é»cno o é»onom,
Salicyl aldetryde (Unstazie)
1) Willlnmson's ether synthesis
Answer:

Williamson's ether synthesis. This 15 used to prepare symmetrical and unsyomnetrical ethers by
treating alkyl halide with either sodium alkoxide or sodmm phenoxade.

CHyBr + c,mo*ur—.ca,oc,u, +  NaBr
Methoxy sthase

oc,u,om —.c,u,oc,u, +  NaBr

. AN —-’Qﬂsoczﬂs + Nabr

$od. phenoxide

3%533

b




Q20. A. Wiite the IUPAC name of the given compound: (CBSE 2015)
HO — CH, — CH—CH, —OH
|

CH,

Ans 2-Methylpropane-1_3-diol
b. Write the IUPAC name of the given congowmxl: (CBSE Delhi 2015)

NO; OH

Ans 2.5 Dinitrophenol

c. Dmw the structiral formmla of the 2-methylpropan-2-ol molecule. (CBSE Delhi 2017)
OH
CH,—%—CH,
0‘3

4 Write the TUPAC nmne of the followsng compoind: (CBSE AT2017)

G/CH-C“—CH,-W

Ans 3-Phenvlprop.2.en-1.0l

e Witte the TUPAC pmme of the ollowmg: (CBSE AI2018)

s
R
C,Hs OH

Ans. 3, 3-Dunethy lpentan-2-o]

MINIMUM LEARNING MATERIAL
CHAPTER-ALDEHYDES KETONES AND CARBOXYLIC ACID

Multiple cholce questions

1. The oxidation of toluene to benzaldehyde by chromyl, chlonde is called
{a) Etard reaction
() Reemer-Tiemamm reaction
(<) Wimtz reaction
() Cannizzan's reaction

Ans, a) Etard reaction

2, There is a large ditfersnce 1o the boiling points of butanal and butapal-1-oldusto

{n) intenmolecular hydrogen bonding in butag-1-ol
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(D) intermolecular hydrogen boading in ranal
(<) higher molecular nuss of butan-1-of
{d) resonance shown by buranal

Aus () itermolecular hydrogen bonding in butan-1-0l
3. The addition of HON to carbonyl compounds 15 an example of
(2) nucleoplulic addation
(b) electrophihic addition
(c) free radical addition
{d) electromenc addition
Ans. () mucleophihic addition
4, Which of the following will not give aldo] condensation?
(a) Phenyl acetaldehyde
(b) 2-Methylpentanal
(c) Benzaldehyde
(d) 1-Phenylpropanone
Ans (c) Benzaldehyde
5. Wiuch of the following compounds will underpo Canmzzaro reaction?
(n) CH.CHO
(b) CHWCOCH;
(¢) CaH.CHO
{d) C¢Hs;CHCHO
Ans. (¢) CH:CHO

6. What 1s the test to differentiate between penta-2-one and pentan-3 -one?
(a) Todoform test
(b) Benedict's test
(c) Fehling's test
(d) Aldol condensation test
Ans. (8) Iodoform test

7. Hydrocarbons are formed when aldehydes and kelones are reacted with amalgamated zine and cone.
HCL. The reaction 1s called

(a) Cannizzaro reaction

(b) Clemumensen reduction

(c) Rosenmund reduction

(d) Wolft-Kishner reduction

Ans. (b) Clemumensen reduction

8. In order of reactivity of CH:CHO, CH:COC;:Hs and CH:COCH: is
() CHyCHO > CH«COCH; > CH:COC:H;

(b) C:H;COCH; = CH.COCH: > CH:CHO

(¢} CH:COCH; > CH:CHO > C;H;COCH;

(d) CH;COCH;: > C:HsCOCH: = CH;CHO

Ans, (a) CHyCHO > CH:COCH, > CH«COC;: Hs

9. Which ofthe following does not answer iodoform test?
(#) n-Butyl alcohol

(b) sec-Butyl alcohol

(c) Acetophenone

(d) Acctaldehyde

Ans. (a) n-Butyl alcoliol
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10. The frvity smellis of

a. Aldehyde
b Ketone

¢. Ester

d. Alkane

Ans . Ester
ASSERTION REASONING TYPE QUESTIONS

These questions conszast of two statements, cach printed as Asserhion and Reason. While answenng
these questions, you are required to choose any one of the following four responses

(a) If both Assertion and Reason are correct and the Reason 1s a correct explanation of the Assertion.
{b) If both Assertion and Reason are comect but Reason is not a correct explanation of the Assertion.
(¢) If the Assertion is correct but Reason is incorrect,

() If both the Assertion and Reason are incorrect.

1. Assertion : The boiling pomnts of aldehydes and ketones are igher than hydrocarhons and
ethers of comparable molecular masses,
Reason : There 15 a weak molecular association 1 aldehydes and ketones arising out of the
dipole-dipole interactions.

Ans.a

2. Assertion : Compounds contaming ~-CHO group are easily oxidised to corresponding
carboxylic acids.
Reason : Carboxviic acids can be reduced to aleohols by treatment with LiATHy

Ans. B,

3. Assertion : Formaldehyde is a planar molecule,
Reason : [t contains sp” hybridised carbon atom.

Ans a

Short answer type Questions
QL. What 1s Tollen’s reagent? Wiite one usefulness of tlus reagent. (All India 2010)
Ans
Ammounical stiver mirate solution is called Tollen's reagent.
Uses: It is used to test aldehydes. Both aliphatic and aromatic aldehydes reduce Tollen's reagent to
shining stlver muinror. It is also used to distinguish aldehvdes from ketones
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2/Ag(NH,).]* + RCHO + 30H —He
Tollen's reagent Aldehyde
2agl + RCOO- + 2H,0
Stlver mirror Carboxylate ion

Q2. Amrange the followmg componnds in an increasing order of their reactivity in nucleophilic
addition reactions : ethanal, propanal, propanone, butanone. (Delhi 2012)

Answer:

Butanone < Propanone < Propanal < Fthanal

Q3. Give a chenucal test to distingmsh between Benzoic acid and Phenol. (Comptt. Delhi 2012)
Answer:

Benzoic acid forms a brisk effervescence with NaHCOy solution but phenol does not respond 1o this
test,

Q4. Give a chemical test to distinguish between Ethanal and Propanal. (Comptt. Delhi 2012)
Answer:

Ethanal on heating wath I m NaOH gives a yellow ppt of todoform but propanal does not respand to
this test.

Q3. Formaldehyde does not take part in Aldol condensation. Why ? (Comptt. All Incha 2012)
Answer!

Formaldehyde does not contam a-hydrogen atom. Therefore it does not take part m aldol
condensation.

Q6. Aldehydes and Ketones have lower boilmg points than corresponding alcohols. Why ? (Comptt.
All Tndia 2032)

Answer:

Tt1s due to weak molecular assocation in aldehydes and ketones ansing out ofthe dipole- dipole
wteractions.

Q7. Ethanal is soluble in water. Why? (All India 2013)
Answer
Ethanal 1s soluble tn water due to H-bonding between the polar carboayl group and water molecules.

Q8. Amrange the following compounds m mcreasing order of their property as mdicated :
(1) CH:COCH;, C:H,COCH;, CH:CHO

(reactivity towards nucleophilic addition reaction)

() CI—CH,—COOH, F—CH,—COOH, CH-—COQOH (acidic character) (All India 2015)
Answer:

(1) CaHsCOCH; < CH;COCH: < CH;CHO

(Reactivity towards uucleoplulic addition)

(i) CH,—COOH < ?H,—COOH < F—CH,—COOH

Cl
(Increasing acidic character)

Q9. Write the equations wvolved in the following reactions:
(1) Wolff-Kishner reduction

(1) Etard reaction (Dellu 2017)

Answerr
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( i) Wolff-Kishner reduction
0 “HERE, ¢ = NNH, SOHEn OV, ¢ = CHy 4 NH;

-HO = g
Alkane
Or
CHs ~ €= 0 + NH:NH: <pr5* CHy — € = NNH; KOH. $53- 073K or Gltyeel, CHoCHy + Ny
H C
Acctaldebyde Hydrazone
(1) Etard reaction
CHa CH(OCrOHC )2 CHO
P - %0 @ _Ho* ©
Toluene  Chromyl Chromium Benzaldehyde
' complex
Q10. Write the reactions involved m the following reactions: (Delhi 2017)
(1) Clemmensen reduction
(1) Cannizzaro reaction
Answer:

(1) Clemmensen reduction. The carhonyl group of aldehyde and ketones 1s reduced to CH: group on

treatment with zinc amalgam and concentrated hydrochlorie acid.
RS g

c=02 C—H; + H:0
ok Alkane

(i) Cannizzaro reaction. Aldehydes, which do not bave an a-hydrogen atom uadergo self oxidation
and reduction on treatment with cone, alkali and produce aleohol and catboxvlic acid salt.

e a9
C=0 + C=0 4 conc. KOH———— CH3;-0OH + HCOOK
H 7 H 7~ Methanol Pot. formate
Q11 Pradict the products of the following reactions .: (Defln 2015)
tI1HaN -NH NaOH/1
0] Cﬂ,—('i =0 ? (i CH~CO—CH; — "3 ,?+?
CH,
mo CH,COONa _‘_.._,
ﬂ\nmer‘
4 )KOH'(lywl A B
CH.\
Acetone
(#) CH—CO—CH, ML, CH,COONa + CHI, + Nal + H,0
Acctophenone Sodium benzoate  ledoform

(#) CHyCOONa —DUVCO _, CH, + Na.CO,
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Q12. Give chemical tests to distinguish between the following pairs of compounds

(i) Propanal and Propanone

(i1) Acetophenone and Benzophenone

(1) Phenol and Benzoic acid (All India 2009)

10 Propanal and propancne: Propanal gives a positive test wirh the Fehlmg sohution 1o whach & red ppe
of cuprous oxide is obtained while propanone does not respoad 10 leg
CH,CH,CHO + 2Cu** + 50H- —— CH,CH,COO0Na + Cu,0 + 3H,0
Fehling solution Sodium propionate  Red ppt.

{ii) Acetophenone and Benzophencue: They can be distmguished by iodoform test which is given
by caly acetophencae with the formation of yellow ppt. while benzophenone does not respond 1o
todoform test

Acetophenone Sod. benzoate
{1i1) Phenol and Benzoie acid: On addition of NaHCO: to both solutions carbon dioxide gas s
evolved with benzoic acid while phenol does not form COr

Na -
+ NaHCO; ——— OHJOv(I),T
Benzoic acid

Q13, Write short note on

a Hell Vohlard Zelhinsky reaction

b.Cross Aldol condensation

c. Rosennund reduction
a. Hell Vohlard Zelhinsky reaction - In the Hell Volhard Zelinsky reaction PBr3 is used to replace
the carboxylic OH with a bromide, resulting in & carboxylic acid bromide,

Br
P (cat)
> CooH + Ery “R,P0, R)\COOH + HEr

b. Cross Aldol Condensation : When aldol condensation 15 camed out berween two different
aldchydes or ketones. 1t 1s called cross aldol condenstation

CHCHO | uom

+ e CH,~CH=CH~CHO + CH,CH,~CH=CHO
CH,CH,CHO But- 2eral CH,
2-methylpent-2-enal

CH,~CH=C—CHO 4 CH,CH, ~CH=CHCHO

Z-methyiout-2«enal

¢ The Rosemmuind reduction is 4 reaction where acid chlorides are converted nro aldehydes by
emploving hydrogen gas over palladinm poisoned by barmin sulfare
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Q14 Account for the following !

(1) Propaual 15 more reactive than propanone towards nuclkeophihic reagents.

(1) Electrophilic substitution 1n benzoic acad takes place at meta position.

(m) Carboxyhic acids do not give characteristic reactions of carbonyl group.
Ans

(i) Due to steric and + 1 effect of two methyl gronps in propanone.

(1) The benzene ning of benzoic acid undergoes electrophilic substitation reaction such as nitration,
sulphonation efe. Smee the — COOH group in benzene 1s an election withdrawing group, therefore it
15 meta directme group.

(m)  The carhoxylic carbon is less electrophilic than carbonyl carbon because of the possible
resonnnce strctre,

P Cg'b 0/0 Io.
\§-—H tg-n 'o'.-u

Q15. a) Write the product{s) m the following :
(i 2CH,CHO —iNsOH ,»

(i)

b, Give simple test to differentiate between Benzoic acid and Ethyl benzoate (Cowmptt, Dellu 2016)

(@) () Aldal condenmsation : 2CH,CHO 2l cu.—-g—cu, —~CHO

COCH,
CH.CH,
(i) Clemmensen reduction © @ %@ e
1 Benzene

b. On adding NaHCO., benzoic acid produces bnsk effervescence of C02 gas whereas ethylbenzoate
does not.
C,H.,COOH + NaHCO, - C,H,COONa + CO,T + H,0

Sodium Benzoate
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Long Answer Question 5 mark cach

Q15 A and B are two functional 1somers of compound C;Hs0O. On heating with NaOH and
L;, 1somer B forms yellow preapitate of iodoform whereas isomer A does not form any
precipitate. Wiite the formulae of A and B. (All India 2016)

Ans . The given compound has molecular fornmla C3HO00. Ope of its functional isoner ie
B shows indoform test which can be only shown by compounds having methy] ketone so
the compound B will be Acctone or 2-propanone. Its functional 1somer A will be propanal.
CH,—C—CH, + 3Na&OH + 1, — > 3CHI, + CHCOONS
|0| B ladoform
L - (Yelow ppt)
The formula of m::'paund {A) will v

CH.—CH,—(Ifl—H. It will not give iodoform wst due to absence of methyl ketone group (—C—CH\

£
L)
O 0

Q16. Two moles of organic compound ‘A’ on treatment with a strong base gives two
compounds ‘B” and *C". Compound ‘B’ on dehydrogenation with Cu gives ‘A" while aciditication
of *C* wields carboxylic acid D" with molecular formmla of CHXO:, Identify the compounds A, B,
C and D and wnite all chemical reactions involved. (Cotmptr, Delli 2013)

Answer:
i
ZH—C—H +« NaOH o CH;—0OH « HC —ONa
Methyl
Formaldehyde g ¥
i g e
I Cu (dehydrogenation) ] HC/H0
573K
. HCOOH
D
mol. formula CH,O;

~ A= Fortnaldehyde, B = Methyl alcohol. C = Sodium formate, D = Fornge acid

MINIMUM LEARNING MATERIAL
CHAPTER - Amines

Case Based Questions
1.Read the passage given below and answer the following questions:
When the nuxture contains the three amine salts (17,27 and 3°) along with quaternary salt. 1t 1s distilled
with KOH solution. The three amines distill, leaving the quaternary salt unchanged i the solution.
Ihe:: the mixture of amines is separated by fractional distillation, Hinsbergs method and Hoffinaon's
method.
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(1%, 27 and 3° amines in mixture)

'4.. < v"“‘l,ill

(1) KM
CEE Y inni bt benny
' .
: }
Distiliate Mother liquor
(Amine A) (Amine 8 and amine ()
li‘lllru‘d
3 1
|
v
Filtrate Resicdue
l_ll"--’, SO l:.””‘ Il,\l).
v
{Aminec B) (Amine )

The following questions are multiple cholce questions. Choose the most appropriate answer:

(1) Hinsberg reagent 1s
(a) aliphatic sulphonyl chloride  (b) phthalamide

(<) anhydrous ZnCl: + conc. HCL
(c) aromatic sulphonyl chloride

(11} Primary amine with Hinsberg's reagent forms

(2) N-alkyl benzene sulphonamide soluble In KOH solution

(b) N-alkyl benzene sulphonamide insoluble in KOH solution

(¢) N,N-dialky| benzene sulphonamide soluble in KOH solution
(d) NN-dialkyl benzene sulphonamide insoluble in KOH solution,

(11} To separate anunes m a nuxture Hoffimann's method 1s used. The Hoffinann's reagent 1s

(a) benzene sulphonyl chloride (b) diethyl oxalate

(d) p-toulenesulphonic acid.
(¢) benzene isocyanide

() 3% amimes with Hinsberg's reagent give

(a) no reaction (b) product which is same as that of 1° amine
(c) product which is same as that of 2° amine (d) products which is a quaternary salt,

Ans

() (c)
(ii) (a): A pnimary amunc forms N-alkylbenzene sulphonamide wlhich because of the presence of an
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acidic hydrogen on the N-atom dissolves in aquecus KOH.

(i) (a)
(iv) (a): Tertiary ammne does not contam a replaceable hydrogen on the mtrogen atom. So, 3% amine
does not react with Hinsberg's reagent.

2.Read the passage given below and answer the following questions:

Amines are alkyl or aryl derivatives of amtmonia formed by replacement of one or more hydrogen
atoms. Alkyl derivatives are called aliphatic annnes and aryl denivatives are known as aromatic
amines. The presence of aromatic amines can be identified by performing dve test. Aniline is the
sunplest example of aromatic amne. It undergoes electrophilic substitution reactions m which -
NH: group strongly activates the aromatc ring through delocalisation oflonie pair of electrons of
N-atom. Amlme undergoes electrophilic substitution reactions. Orthe and para positions to the -
NH: group become centres of high electrons density. Thas, -NH: group 1s ortho and para-directing
and power firl activating group. The following questions are multiple choice questions

Choose the most appropriate answer:
(i) Cyclohexylamine and aniline can be distinguished by

(a) Hinsberg test (b) carbyiamine test (c) Lassaigne test (d) azo dye test

(if) Which of the following compounds gives-dye test?

(d) Ethyl amine
(a) Aniline  (b) Mcthyl amine  (c) Diphenyl amine

(1ii) Oxidation of aniline with manganese dioxide and sulphuric acid produces

(a) phenythydroxylamine (b) nitrobenzene (c) p-benzoquinone  (d) phenol.

{iv) Aniline when treated with conc, HNO: and H:S804 gives
(a) phenylhydroxylamine (b) menitroanthine (¢) p-benzoquinone {d) mitrobenzene

Ans

(1) (dazo dye test
(1) (2): Aromatic prunary amines give dye test.

g Q
i 0:(O) 22222 ()

)
r~Benroquanone

{1v) (b): In acidic medium amline gets protonated to anilinmm 1on wiuch s meta-direchng
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NH,

: NH, NH NH
= HNO /l ) -
© ﬁ H.S50, LCJ\ [x 1

~

= SNO, > SNO

wm - Noatznaniline

Anilins Atx |I|u um o

Multiple Choice Questions

Question 1.

Nitrogen atom of amino group i ............hybridised
(a) sp

(b) sp

(c) sp®

(d) spd

Answer: (¢) sp?

Questlon 2.

The most convenient method to prepare primary (i Amine) amine containing one carbon atom
less is

(a) Gabniel phthalnudie svithesis

(b) Reductive amimation of aldehydes

(¢) Hofmann bromsamide reaction

(d) Reduction of somtriles

Answer (¢) Hofmann bromanude reaction

Question 3.
When excess of ethyl lodide is treated with ammonia, the product is

{a) ethyvlamme

(b) diethylamine

(¢) triethylamine

(d) tetrathylammonmm 1odide

Answer(d) tetraethylammoninm iodide

Question 4.

Amides may be converted into amines by a reaction named after
(a) Hofmann Bromanude

(b) Claisen

(¢) Perkin

(d) Kekule
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Answer (a) Hofinann Bromamide

Question 5,

Tertiary amines have lowest boiling points amongst isomeric amines because
(a) they have highest molecular mass

(b) they do not form hydrogen bonds

(¢} they are more polar m nature

(d) they are most basic in natuge

Answer (b) they do not form hydiogen bonds

1 MARK QUESTIONS

Questlon 1,

Why s an alkykimine more basic than ammonia? (Delhi 2009)

Answer

Due to electron releasmg mductive etfect (+1) of alkyl group. the electron density on the ntrogen
atorn increases and thus, it can donate the lone pair of electrons more easily than ammonia,

Question 2,

Arrange the following compounds In an increasing order of basic strengths in thelr aqueous
solutions : NHs, CHLONH:, (CH):NH, (CHs )N (AN India 2009)

Answer:

Basicity order (due to stability of anmmoninm cation)

(CHy): NH > CH:NH: > (CH:)s N > NH;

Question 3.

Give the IUPAC name of H2N — CH2—CH2—CH = CH2, (Delhi 2010)
Answer:

TUPAC name : But-3-ene-1 -amine

Question 4,

Arrange the following compounds in an increasing order of their solubility in water : C6HSNH2,
(C2HS)2NH, C2HSNH2 (Delhi & All India 2011)

Answer:

CeH:NH: < (C:Hs):NH < C2:H:NH:

Question 5.

Arrange the following In the decreasing order of their basic strength in aqueous solutions:
CH:NH2, (CH:): NH, (CH3pN and NHs (Delhi 2012)

Answer

(CH3): NH > CH:NH: > (CHy)s N > NH:

2 MARKS QUESTIONS.




Question 1.
Identify A and B in each of the following processes : (All India 20100

(D CHCHCl —NX_, A S0 5 B (i) GHNH, —0M0 A S, B

Answer:
CH,.CH.C1 —2*N_, CHCH,C=N + NaCl
@ Chiaroethane Propenentirile (A)
CH,CH, C = N —575%— CH,CH,CH,NH,
(A) Propanamine (B)
(i) CHNH, —NaNoama N1 Sy, (O NeN—(O)-NH,
Benzene diazonium P-Amino azobenzens
chloride (A) (B)
Question 2.

Give the chemical tests to distinguish between the following pairs of compounds :

(i) Methylamine and Dimethylamine

(i) Anfline and N-methylaniline (All Tndia 2010)

Answer:

(1) Methylamune and Dimethylanune :

By Carbylamune test: Methylamine being a primary amine gives this test but Dimethylamine being a
secondary amme does not.

CH,NH, + CHCl, + 3KOH (alc.) —*— CH?N 2 C +3KQ + 3H,0

Methyl socyanide
(offensive smell)
CH,
_NH S, K] No reaction
CH,

(1) Amlhine and N-methylaniline
By Carbylamine test - Amiline is a 1° aromatic amine while N-methvianiline is a secondary aromatic
atnne, Therefore only 1° aromatic amme gives this test

CHNH, + CHQL, + 3KOH (ale) —>— CH,N & C +3KCl + 3H,0

Phenyl isocyanide
(offensive smell)
CH—NH—CH, — KO, Ng reaction
Nemethylanifine
Question 3.
Describe the following giving the relevant chemical equation in each case :
(i) Carbylamine reaction
(ii) Hofmann's bromamide reaction (All India 2012)
Answer:

(1) Carbylamie reaction ; Aliphatic and aromatic primary ammes on heating with chloroform and
cthanolic KOH form 1socyamdes or carbyvlamines which are foul smelling substances. This reaction 1s
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R—NH, + CHQ, +3KOH —23 R—NC + 3KCl + 3H,0
Primary amine  Chloroform Carbylamine

(1) Hofmann's bromamude reaction : Primary amines can be prepared by treating an amide with Brz i
at agueous or alcobolic soln of NaOH
R—C-—NH, + Br, + iNaOH —— R-—NH, + Na,CO, + 2NaBr + 2H,O
H Primary amine
O Alkanamine
Amide

Question 4,

Complete the following reaction equations : (All India 2012)
(i) CeHNC1+ Hy PO, + H0 —

(i) CeH=NH: + Br: (aq) —

Answer:

() CHN,Cl + HPO, + H0 = CH, + N, + HPO, + HCl
Benzene

NH,
Br Br
() CgHsNH, + Br; (ag) —— + 3HBr
Aniline
Br

2, 4, 6-tribromoaniline

Question 5.
Give IUPAC names of the following compounds : (Comptt. Delhi 2012)
(o}

Il
() CH,-CH-E-NH, ) NH-C-CH,
3

Answer:
(a) IUPAC pame | Methyl prop-2-en-l samine
(b) TUPAC nawe : Phenyl acetamide

Question 6.

How are the following conversions carried out :

() Aniline to p-hydroxyvazobenzene

(b) Ethanoyl chloride to Ethanenitrile. (Comptt. Delhi 2012)
Answer:

(a) Aniline to p-hydroxyazobenzene
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N'ar
NaNoma - OH~ \
P e sl N | + _— N=N OH
Phenol phydroxyazobenzene
(b) Ethanoyl chloride to Ethanenitrile

P
CH,~C~Cl+ 2NH, = CH,CONH, B2 cen
Ethanamide Ethanenitrile

Question 7.

How are the followlng conversions carried out?
(i) CHaCHxCl to CHaCH2CH:NH:

(ii) Benzene to aniline (Comptt. Delhi 2012)
Answer:

(i) CH,CH,C1 + ale KON — CH,CH,ON — 24, ¢y CH,CH,NH,

NO, NH. Propanamine
m@ %0, @ e i) @
Aniline

MINIMUM LEARNING MATERIAL
CHAPTER- BIOMOLECULES

MCQ QUESTIONS {(1*10=1marks)

1. Which of the following gives positive Fehling solution test?
a) Protein
b) Sucrose
¢) Glucose
d) Fats

2. The symbols D and L represents
a) the optical activity of compounds.
1) the relative configuration of a particular sterecisomer
¢) the dextrorotatory nature of molecule.
d) the levorotatory nature of molecule.

3. The function of glucose is to
a) Provides encrgy
b) Promote growth
¢) Prevent discases
d) Perform all above
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Which of the following compound iIs different from the rest?
a) Sucrose
b) Maltose
¢) Lactose
d) Glucose
The two functional groups presents in a typical carbohydrate are:
a) -CHO and -COOH
b) >C=0 and -OH
¢) “OH and -CHO
d) -OH and -COOH
Biomolecules are
a) Aldehydes and Ketones
b) Acids and Esters
¢) Carbohydrates , proteins and fats
d) Aleohols and phenols
Which of the following is a disaccharide?
a) Lactose
b) Starch
¢) Cellulose
d) Fructose

The commonest disaccharide has the melecular formula
a) CroHysO0
b) CiHaOe
¢) CyuHxOy
@) Ci2HxOy;
A carbohydrates the cannot be hydrolyzed into simpler unit is called
a) Polysaccharides
1) Tosacchandes
¢) Disaccharides
d) Monosacchandes

10. Tsomerization of glucose produces

P

g

a) Galactose
b Fructose
¢) Mannose
d) Aldose

2 MARKS QUESTIONS
What structural feature is required for a carbohydrate to behave as reducing sugar?
Name the two components of starch? Which one is water-soluble?
What are vitamins? How are they classified?
What are essential and non-essential amino acids? Give one example of each type.
Name fTour types of intermolecular forees which stabilize 2° and 3°structure of proteins,
On electrolysis in acldic solution, amine aclds migrate towards cathode while in alkaline
solution they migrate towards anode.Why?

3 MARKS QUESTIONS

(i) Name four bases present in DN AL
(il) Which of them is not present in RNA,
(iil) Name the disease caused by deficiency of vitamin D.




2. (1) Except for vitamin B12, all other vitamins of a group B, should be supplied regularly
in the diet. Why
(ii) Name the vitamin responsible for the coagulation of blood.

3. (D List two important functions of proteins in the human body.
(if) Which nucleic acid Is responsible for carrying out protein synthesls in the cell.

4. (i) How many asymmetric carbon atoms are present in D(+) glucose?

(ii) Name a water soluble vitamin which is a powerful antioxidant, Give its one natural
source
(itf) Name the deficiency diseases resulting from lack of Vitamins A and E in the diet

ANSWER KEY
MCQ QUESTIONS
1. C) Glucose

9

fo. PV NN e a1

B) the relative configuration of a particular stereolsomer
A) provides energy

D) glucose

C)-OH and -CHO

C) carbohydrates,protein and fats

A) lactose

D) C 1 H,:0y,

D) monosaccharides

10. B) fructose

2 MARKS QUESTION
1. The presence of an aldehydic group ( - CHO)( - CHO) such as glhicose, mannose, galactose,

and other reducmg sugars, or a ketol group ( - CO - CH2ZOHK - CO - CH20H) such as
fluctose, is one of the structuma! properties of reducing sugars

Starch consists of two major components i.e. amylose and amylopectin. Amylose 1s water-
soluble, out of the two components, but amylopectin is water-insoluble

Vitamimns are chemical molecules that ave important nucronutrients that an organisin need in
little amounts for its metabolism to function properly. Essential muttients are nnable o be
prochuced mn the body., either entirely or in adequate amounts, and must therefore be acquired
from food.

Classfication of vitamans: Water-soluble and fat-soluble vitammns are the two types of

vitamins. There are 13 vitamms i lmmans: four fat-soluble vitamms {A, D,  E. and K) and nine
water-soluble vitamms (8 B vitamins and vitann C).

4.

Essential atmine acids are amino acids that the body cannot synthesize or mamifacture and st
be obtained through dictary supplements.

Example: valine, tryptophan etc

5. Hydrogen bonds, disulplude connections, van der Waals, and electrostatic forces of attraction

are the primary factors that stabilize the secondary and tertiary structures of profeins

Amino acid exists as a dipolar ion. When an 1on transforms to a positive ion during electrolysis
in an acidic medivm, it migrates to the cathode, whereas when an ton changes to a negative ion
during electrolysis in a basic medmm, it migrates to the anode.In acidic solution, COO - group
of zwitter 1on formed from e -amuno acid is protonated and NH3+ groups is left unchanged
while in basic solution deprotonation converts NH+3 to NH2 and COO- is left unchanged
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3 MARKS QUESTION

1.

4.

(1) Adenine, Guanine, Thymine and Cytosine are the four nitrogen bases present in DNA

(n) Thymine is absent in RNA. Instead of thymine, Uracil 15 present in RNA.
{iii) Rickets is a condition in which children's bones become weak and mushy. A deficiency of

vitamin D in the body causes rickets. Vitamin D is required for calenun and phosphoms to be
used in the formation of bones,

(1) B vitamuns are necessary for the correct funchoning of the body’s cells. They aid in the
conversion of food mmto energy (metabolism), the formation of new blood cells, and the
mantenance of healthy skin, brain, and other bodily structures.

(1) Vitamm K 1s important for blood clothng and avaiding excessive bleeding

. (D) Protein 1s required for body cell development and thewr repair function in case of wear and

tear of cells. Protein 1s the vital part of the building components of organs, nmscles, skin, and
hormones
(ii) Ribonucleic acid, or RN A, 1s primarily engaged 1n the pracess of protem synthesis.

(i) The glicose molecule has four chirl carbon atoms

(I Water soluble vitamin: Vitamin C
Natural source: Amla

(lki) Deficiency of Vitamin A cavses Xerophthalmia and deficiency of Vitamin E canses
Sterility
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CBSE

Additional Practice Questions
Subject: Chemistry Theory (043)
Class: XII 2023-24

Max. marks: 70 Time: 3 hours

General Instructions:

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

(b) SECTION A comprises 16 multiple -choice questions carrying 1 mark each.
(c) SECTION B comprises 5 shortanswer questions carrying 2 marks each.

(d) SECTION C comprises 7 shortanswer questions carrying 3 marks each.

(e) SECTION D comprises 2 case - based questions carrying 4 marks each.

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

(g) All questions are compulsory.

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

Section A

The following questions are multiple -choice questions with one correct answer. Each question
carries 1 mark. There is no internal choice in this section.

1 | Sunita set up three cells as shown below:
Case {F) Case (¥

She applied external potential in all the three cells. The potential is increased slowly,
till the opposing voltage reaches the value of 1.1 V.




Which of the following statements is INCORRECT?
(a) Electrons flow from Zn rod to Cu rod hence current flows from Cu to Zn in case (P).

(b) The chemical reaction takes place in case (Q) till the opposing voltage reaches 1.1
V.

(c) Zinc is deposited at the zinc electrode and copper dissolves at copper electrode in
case (P).
(d) Electrons flow from Cu to Zn and current flows from Zn to Cu in case (R).

Two compounds M and N have the general formula ChH2,0 but different structural
formulae.

i) Compound N belongs to that homologous series where the first member contains 3
carbon atoms.

ii) Compound M reacts with one equivalent of monohydric alcohol in the presence of
dry hydrogen chloride to yield a hemiacetal.

Identify the homologous series to which compounds M and N belong to?
(a) Both the compounds are aldehydes.

(b) Compound M is an aldehyde and compound N is a ketone.

(c) Both the compounds are ketones.

(d) Compound N is an aldehyde and compound M is a ketone.

During a quiz competition, team A and team B have to answer a tie question on the
characteristics of RNA.

Their responses are as follows:

Name Team | Response

Adrika | A Different RNA molecules of a cell are involved in the synthesis of
proteins.

Shaakho | A The single-stranded helix of RNA folds upon itself to form the
secondary structure.

Rounak | B The C-2 atom of the pentose sugar for a ribose nucleotide

contains an -OH group.

Ritama | B The message for the synthesis of a particular protein is present
only in the RNA.

Whatis the expected result of the quiz and why?

(a) Team A wins the quiz as both the responses are correct.
(b) Team B wins the quiz as both the responses are correct.
(c) Team A loses the quiz as Adrika's response is incorrect.
(d) Team B loses the quiz as Rounak's response is incorrect.
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4 | Whatwill be the change in the hybridisation of C when a nucleophile attacks the
electrophilic centre of the carbonyl group?

(a) sp?tosp

(b) sp3to sp?

(c) sp3tosp

(d) sp?to sp3

5 | Four compounds, CH3Cl, CH3Br, C2HsBr and C3H7I are represented by the letters M, N,
O and P in the table below (in_random order). The boiling points are also given on the
table.

Boiling points(BP) | -24.2°C | 38°C | 3.56° | 101.6°C
C
Compound M N 0 P

Which of the four compounds does 'N' most likely represent?

(a) CHsCl
(b) CH3Br
(c) Cz2HsBr
(d) C3H7I

6 | Study the graph given below.

o
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B Observed values ® Caloulated vatues

Observed and calculaled valves for the standard

elecirode potentials

(M~ M) of the elements Ti to Zn

Based on the graph given, which element will MOST LIKELY be involved in the
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following reaction?
Metal + conc. sulphuricacid —# Metal sulphate + sulphur dioxide + water
(a) Cu
(b) Co
(c) Ti
(d) Zn
The table given below shows the results of three experiments on the rate of the
reaction between compounds P and Q ata constant temperature.

Experiment | The initial concentration | The initial concentration | Initial rate

of P (mol dm-3) of Q (mol dm-3) (mol dm-3s-1)

1 0.1 0.2 1.10x 104

2 0.3 0.2 9.91x 104

3 0.3 0.1 496x 104

Based on the data, what will be the rate equation for the reaction between P and Q?

(a) k[P]?[Q]
(b) k[P][Q]?
(c) k[P][Q]
(d) k[P]

The table below shows the Ky values for some gasses at 293 Kand at the same
pressure.

Ku values 144.97 | 69.16 76.48 34.86

(kbar)

Gas Heliu Hydrogen | Nitrogen | Oxygen
m

In which of the following are the gases arranged in their decreasing order of solubility
(from left to right)?

(a) Helium > Nitrogen > Hydrogen > Oxygen
(b) Hydrogen > Helium > Nitrogen > Oxygen

(c) Nitrogen > Hydrogen > Oxygen > Helium
(d) Oxygen > Hydrogen > Nitrogen > Helium

Sampriti took 4 acids. Help her to arrange the acids from left to right, in the increasing
order of their acidity:
2,4, 6 - Trinitrophenol, acetic acid, phenol, and benzoic acid.




(a) 2,4, 6 - Trinitrophenol, acetic acid, benzoic acid, phenol
(b) phenol, acetic acid, benzoic acid, 2, 4, 6 - Trinitrophenol
(c) 2,4, 6 - Trinitrophenol, benzoic acid, acetic acid, phenol
(d) phenol, benzoic acid, acetic acid, 2, 4, 6 - Trinitrophenol

10

An archeologist found that the percentage of carbon-14 in a wooden artifact was 20%
of what carbon-14 would have been in the wood when it was cut from the tree.

What would be the approximate age of this wooden artifact?
(Given the half-life of carbon-14= 5730 years)

(a) 5,790 years

(b) 12,060 years
(c) 13,300 years
(d) 38,000 years

11

Sourima was having a severe headache. She took a medicine to relieve her pain. The
medicine is industrially prepared by:

(a) mononitration of phenyl methanoate

(b) acetylation of salicylic acid in presence of an acid

(c) hydrogenation of anisole with Brz in ethanoic acid

(d) nitration of anisole with a mixture of concentrated sulphuric and nitric acids

12

Which of the following options give the correctarrangement of the atomic radii of the
3d, 4d, and 5d transition series of elements?

(a) atomic radii of 3d < atomic radii of 4d < atomic radii of 5d
(b) atomic radii of 3d < atomic radii of 4d = atomic radii of 5d
(c) atomic radii of 3d = atomic radii of 4d > atomic radii of 5d
(d) atomic radii of 3d > atomic radii of 4d > atomic radii of 5d

13

Two statements are given below - one labelled Assertion (A) and the other labelled
Reason (R).

Assertion (A): 2-Methoxy-2-methyl propane reacts with hydrogen iodide to form
methyl alcohol and 2-lodo-2-methylpropane.

Reason (R): The reaction given in (A) follows Sn2 mechanism.

Which of the following is correct?

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

(b) Both Aand R are true, butR is not the correct explanation of A.
(c) Ais true, butR is false.

(d) Ais false, but Ris true.

14

Two statements are given below - one labeled Assertion (A) and the other labeled
Reason (R).

Assertion (A): In acetaldehyde, the carbonyl carbon acts as a Lewis acid and the
carbonyl oxygen acts as a Lewis base.




Reason (R): Carbonyl compounds have substantial dipole moments.
Which of the following is correct?

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

(b) Both Aand R are true, butR is not the correct explanation of A.
(c) Ais true, butR is false.

(d) Ais false, but Ris true.

15

Two statements are given below - one labelled Assertion (A) and the other labelled
Reason (R).

Assertion (A): Denaturation of protein does not change the primary structure of
proteins.

Reason (R): The bonding between the carbon and hydrogen atoms during
denaturation of proteins remains intact.

Which of the following is correct?

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

(b) Both Aand R are true, butR is not the correctexplanation of A.
(c) Ais true, butR is false.

(d) Ais false, but Ris true.

16

Two statements are given below - one labelled Assertion (A) and the other labelled
Reason (R).

Assertion (A): Copper does not form copper (II) sulphate on reaction with dil.
sulphuric acid.

Reason (R): The standard potential for Cu*2|Cu electrode is negative.
Which of the following is correct?

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

(b) Both Aand R are true, butR is not the correct explanation of A.
(c) Ais true, butR is false.

(d) Ais false, but Ris true.

SectionB

This section contains 5 questions with internal choice in one question. The following questions

are very short answer type and carry 2 marks each.




17 | Given below is a graph of concentration of reactant vs time for a reaction.
A
>
Time
(a) Based on the graph above draw a rate of reaction vs concentration of reactant
graph for the same reaction.
(b) Whatwill be the order of this reaction? Justify.
18 | 'Colligative properties help in determining the molar masses of the solutes.’
The method based on which colligative property is preferred over others for
determining molar masses of biomolecules and why?
19 | In which of the two compounds CH3CH2CH2Cl or C¢HsCl will the C-Cl bond be longer?
Why?
20 | Correctly match the items in the 'Reactants' column with those in the 'Product’
column.
Reactants Products
(a) Cyclohexene heated in the presence of KMnO4 and (i) Butanal
H2S04
(b) Propanenitrile hydrolysed after reduction in the (ii) 2-Chloro-2-
presence of stannous chloride and hydrochloric acid phenylacetic acid
(iii) Adipic acid
(iv) Propiophenone
OR
Aqueous hydrogen cyanide is allowed to react separately with propanone and ethanal.
In which case will the rate of reaction be faster and why?
21 | Glucose does not give a positive result with the Schiff's reagentin the Schiff's test.

Based on the above information
(a) Give a reason for the observation.
(b) Whattype of carbonyl group is presentin a glucose molecule?




SectionC

This section contains 7 questions with internal choice in one question. The following questions

are short answer type and carry 3 marks each

22 | Ametal (M) forms two different compounds O and P with two differentligands. Ligand
presentin compound O is Cl- and that in compound P is CN-. The metal M has 4
electrons in the d orbital. Complete the table given below based on the above
information:

Compound | Compound
0 P
Field strength of the ligands
Electronic configuration for metal M in the complex
Type of complex that will be formed(High spin/low
spin)
23 | Abhisrija arranged two setups P and Q as shown below.
|
r:{::‘
\;‘
Cu wire —— \_ |n
J‘#F__—,s- Electrodes
] £ L —NaCl solution
Setup P Setup Q

Both experiments are carried outat 25°C.

(a) Name the current carriers in setup P and Q.

(b) Whatis the effect of an increase in temperature on the conductivity of NaCl

solution and Cu wire?

(c) What happens to the chemical composition of NaCl and Cu wire when currentis

passed through both setups for a prolonged period of time?

24

Draw the structure of:




(a) 3-Methylphenol
(b) 2,4,6-Trinitrophenol
(c) Benzene-1,3-diol

25

(a) If acetaldehyde, propane, propanone, acetic acid, and ethyl alcohol are arranged in
the increasing order of their boiling points, which two compounds are expected to be
at the third and the fourth position?

(b) The resonance structures of the carboxylic acid group are shown below, which of
them is the most stable and why?

O
A
v

|

N
A
v

|
)

26

(a) Write a balanced equation for the reaction between glucose and hydrogen cyanide.

Whatinference can we draw from it?

(b) Samta reacted glucose with acetic anhydride. Will the reaction help her to
determine the number of secondary alcoholic groups and the number of primary
alcoholic groups that are presentin a glucose molecule? Justify your answer.

27

Three sets of pairs (i) and (ii) of Sn1 reactions are given below.
For each set of reactions state which reaction (i) or (ii) is expected to be slower?
Justify your answer.

(a) (i) (CH3)3CCl + CH3CH20- —* (CH3)3COCH2CH3 +Cl- [In presence of ethanol]
(ii) (CH3)3CCl + 2 CH3CH20- —*(CH3)3COCH2CH3 +CI- [In presence of ethanol]
(b) (i) (CH3)3CCl + H20 —* (CH3)3COH + HCI

(ii) (CH3)3CBr + H20 —* (CH3)3COH + HBr

(c)(i) (CH3)3CCl + H20—* (CH3)3COH + HCl

(i) CeHsCl+ H20 —* CeHsOH + HCl

28

(a) Write any four methods to increase the rate of a reversible reaction in the forward
direction.
(b) Whatis the unit for rate of reaction in SI units?




SectionD

The following questions are case -based questions. Each question has an internal choice and

carries 4 marks.

29

One of the most distinctive properties of transition metal complexes is their wide
range of colours. This means that some of the visible spectrum is being removed
from white light as it passes through the sample, so the light that emerges is no
longer white. The colour of the complex is complementary to that which is absorbed.
The complementary colour is the colour generated from the wavelength left over; for
example, if green light is absorbed by the complex, the complex appears red.

The colour of a co-ordination compound depends on two factors:
- presence of ligands: For example, anhydrous CuSO4 is white, but CuS04.5H20 is blue
in colour.

- influence of ligands: If ligands like 'en' are added to [Ni(H20)e ]%* in the molar
ratios en: Ni, 1:1, 2:1, 3:1 a series of reactions and their associated colour changes
occur.

(a) Give an example of another complex that shows properties similar to those
shown in the compound of Cu mentioned above.
Whatis the geometry of the central metal atom of this complex?

(b) Whatis the type of ligand added above to [Ni(H20)6 ]2+ to demonstrate the
influence of ligand on colours of complex compounds?

(c) Complete the table given below:

en:N | Colour absorbed
i

2:1

3:1

OR

en:N | Formula of the ion formed
i
1:1

3:1

30

Conductivity measurements are used routinely in many industrial and
environmental applications as a fast, inexpensive and reliable way of measuring the
ionic contentin a solution.




For example, the measurement of conductivity is a typical way to monitor and
continuously trend the performance of water purification systems.

In many cases, conductivity is linked directly to the total dissolved solids (TDS). High
quality deionized water has a conductivity of about5 x 10-¢ S/mat STP, typical
drinking water is in the range of 0.02-0.08 S/m, while sea water is about5 S/m.

According to research, the TDS in a sample of fresh water can be calculated as TDS
(mg/L) = 10%x 0.65 x conductivity (S/m).

The conductivity of a sample of water taken from a borewell is given as 0.13 S /m at
STP.

A conductivity cell is created using the water above. The resistance of the cell is
found to be 10 ohms.

(a) Whatis the cell constant of the cell given above?
(b) Whatis the amount of TDS in the sample of water taken?

(c) According to some studies TDS of 250 mg/L represents a good source of drinking
water. What would the conductivity of such a sample of water be? If such water was
made by diluting the sample of water given above, what would be the resistance of a
conductivity cell made using that?

OR

If the resistance of a cell made from diluting the sample of water taken above was
found to be 79 ohms, calculate the TDS of the new sample.

SectionE

The following questions are long answer type and carry 5 marks each. All questions have an

internal choice.

31

Answer any five questions with respect to the series of ions given below:
SC+3, Ti+4’ V+4, V+2’ CI'+2, Fe+3’ Ni+2,Cu+2, 7n+2

(a) Which of these ions are isoelectronic?

(b) Why do Sc*3, Ti*4, and Zn*2 form colourless aqueous solution?

(c) Which ion(s) from the list is/are not transition element(s) and why?

(d) Cr forms two types of oxides - Cr*2 and Cr+3. Which of them is expected to turn
red litmus blue?

(e) Arrange the following ions in the increasing order of their magnetic moments:
Sc*3,V+2 V+4 Ni+2,

(f) Why are alloys mostly prepared from transition metals?

(g) Which ion can also has a +1 oxidation state?




[Atomic number of: Sc =21, Ti =22, V =23, Cr=24, Fe=26, Ni=28, Cu=29, Zn=30]

32 | The following table contains osmotic pressure data for three compounds dissolved

in various solvents.

Compound Concentration, C (g/L) | Osmotic pressure (atm)

Cellulose 125 0.0021

Protein 28.5 0.0026

Haemoglobin | 5 0.0018
(R =0.083 L bar mol-1K-1)
(a) If the concentration of protein is doubled keeping all other variables constant,
what will be the osmotic pressure of the new solution?
(b) When one litre of cellulose solution was heated to 315 K, its osmotic pressure
changed to 0.00248 atm. What is the molecular mass of the cellulose in the solution?
(c) A solution of 10 g of protein in a litre of solvent was found to be isotonic to the
haemoglobin solution given above in the table, at the same temperature. If the
molecular weight of the protein is 130,000 g/mol, what is the molecular weight of
haemoglobin.
OR
The relation between the osmotic pressure of three solutions A, B, and C is:
B < TIC
TTc> A
TLA> TIB
The three solutions have the same molarity and are at the same temperature.
(a) For which of the solutions is the value of 'i' expected to be the greatest? Give a
reason.
(b) Which of the solutions is MOST LIKELY to be glucose, potassium sulphate, and
sodium chloride?
(c) Which of the solutions is expected to give a vapour pressure-mole fraction graph
similar to that of an acetone-chloroform mixture? Give reason.

33 | The compound CeHsNHCOCH3 is obtained when compound A reacts with acetic

anhydride in presence of pyridine. This compound A does notundergo Friedel-Crafts

reaction.

(a) Write the reaction showing the formation of CcHsNHCOCH3 from compound A.

(b) The pH of the aq. solution of A is less than 7. Is this statement true? Give reason.

(c) State what type of functional group can be introduced into compound A, that will:
(i) increase the pH of the aqueous solution




(ii) decrease the pH of the aqueous solution
(d) Whatdo you observe when compound A reacts with bromine water at room
temperature?

OR

Parul was given two test tubes. One of the test tubes contained ethyl amine and the
other contained aniline. To distinguish between the two compounds, she adds a
reagentX to both the test tubes. She observes thatin only one of the test tubes a
yellow dye is formed.

(a) Identify the reagent X.

(b) Describe how this reagentis prepared and give a reason why it is not readily
available in a laboratory.

(c) Which of the two compounds forms the yellow dye?

(d) Draw the structure of the yellow dye formed.




CBSE

Additional Practice Questions - Marking Scheme
Subject: Chemistry Theory (043)
Class: XI12023-24

Section A
1 (c) Zinc is deposited at the zinc electrode and copper dissolves at copper electrode
in case (P).
2 (b) Compound M is an aldehyde and compound N is a ketone.
3 (a) Team A wins the quiz as both the responses are correct.
4 (d) sp?to sp3
5 (c) C2HsBr
6 (a) Cu
7 | @ K[P]?[Q]
8 (d) Oxygen > Hydrogen > Nitrogen > Helium
9 (b) phenol, acetic acid, benzoic acid, 2, 4, 6 - Trinitrophenol
10 | (c) 13,300 years
11 | (b) acetylation of salicylic acid in presence of an acid
12 | (b) atomic radii of 3d< atomic radii of 4d ~ atomic radii of 5d
13 | (c) Ais true, butR is false.
14 | (a) BothAandR are true,and R is a correct explanation of A.

Recommended resource book to practice such new Qs (link here)



15

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

16

(c) Ais true, butR is false.

SectionB

17

(a) 1 mark for the correct graph:

Concentration
of reactant
(b) The rate of the reaction is independent of the concentration of the reactant.
Therefore, the reaction is a zero-order reaction. [1 mark]

18

The method based on osmotic pressure is preferred over others for determining
molar masses of biomolecules.

It is preferred for biomolecules as the pressure measurementis done around room
temperature and biomolecules are generally not stable at higher temperatures.

[Give 1 mark for identifying the correct property and 1 mark for the correct reason.
Students may write the answer in their own words.]|

19

The C-Cl bond in CH3CH2CH2Cl is longer than C-Cl bond in CeHsCl. [I mark]

Reason:

- The C-atom of C-Cl bond in CH3CH2CH2Cl is sp3 hybridised while that in C¢HsCl is
sp? hybridised.

So the C-Cl bond in CH3CH2CH2Cl is longer than in CeHsCL

OR
- The C-Cl bond in chlorobenzene has a partial double bond character due to

resonance. So, the C-Cl bond in chlorobenzene is shorter than in CH3CH2CH2Cl. [1
mark]

Recommended resource book to practice such new Qs (link here)



20
Reactant | Products
S
(a) (iii)
(b) (i)

[Give 1 mark for each correct match]
OR

The rate of reaction will be faster in ethanal. In propanone, the presence of the two
methyl groups causes steric hindrance that reduces the access of the nucleophile
toward the carbonyl C. This is not the case for ethanal. Hence the rate of reaction
will be faster with ethanal than with propanone.

[Give 1 mark for identifying the compound which will react faster and 1 mark for the
reason. Students may write the answer in their own words.]

21 | (a) The -OH group presenton the C5 atom in the glucose molecule forms a six-
membered ring with the -CHO group to form a cyclic hemiacetal structure. Thus,

glucose does not give a positive result with the Schiff's reagentin the Schiff's test.
[1 mark]

(b) The carbonyl group presentin glucose is aldehydic. [1 mark]

SectionC
22
Compound O Compound P
Field strength of the ligands weak field strong field
ligand ligand
Electronic configuration for metal M in the t2g3, egl togt, egl
complex
Type of complex that will be formed (High high spin low spin
spin/low spin)
[Give 0.5 marks for each correct answer]
23 (a) - The currentcarriers in setup P are free mobile electrons.
- The current carriers in setup Q are ions presentin the solution.
[Give 0.5 marks for each correct answer]

Recommended resource book to practice such new Qs (link here)



(b) - In NaCl solution conductivity rises with a rise in temperature.

- In Cu wire, the conductivity reduces with a rise in temperature.

[Give 0.5 marks for each correct answer]

(c) - When currentis passed through the setup Q for prolonged time, the chemical
composition changes due to electrochemical reactions.
- When current is passed through setup P for prolonged time, the chemical

composition remains the same.
[Give 0.5 marks for each correct answer]

24

(a) The structure of 3-Methylphenol is

OH

.

|

A “CH,

(b) The structure of 2,4,6-Trinitrophenol is
OH

N | ,
O.N <R o NO:

NO,
(c) The structure of Benzene-1,3-diol is

OH

s

“™OH

[Give 1 mark for each correct answer]

25

(a) Acetaldehyde and ethyl alcohol are expected to be atthe third and the fourth

positions respectively.
[Give 0.5 marks for each correct answer.]

Recommended resource book to practice such new Qs (link here)



(b) The structure (3) is most stable. This is because structure (3) has all the atoms
with a complete octet or duplet in case of hydrogen.

(Give 1 mark each for the explanation and identification of the most stable resonance
structure.)

26 (a) The balanced reaction between glucose and hydrogen cyanide is:
CHO CHZ L'\
? C \ R0 l
(CHOH), (CHOH),
!
CH,OH CH,0H
The inference drawn from the above reaction is that glucose contains a carbonyl
group in it.
[Give 0.5 marks each for the correct structural formula of glucose and the product
formed. Name of the product is not required, and 1 mark for the correct inference]
(b)
- The reaction will nothelp her to determine the number of secondary alcoholic
groups and the number of primary alcoholic groups in a glucose molecule. [0.5
marks]
- The primary and secondary alcoholic groups in a glucose molecule, both undergo
acetylation with acetic anhydride. [0.5 marks]
27 1 mark for each of the following:
(a) Both the reactions occur at the same rate as Sn1 reactions are independent of
the concentration of the nucleophile.
(b) The reaction (i) will be slower as Br- is a better leaving group than Cl-.
(c) Reaction (ii) will notoccur as the C-Cl bond has a partial double bond character
due to resonance.
[No marks to be awarded if justification is not given.]
28 | (a) 0.5 marks each for any four correct points such as:

- increasing the concentration of reactants

- decreasing the concentration of products

- using a catalyst

- carrying out the reaction at the optimum temperature.

[marks to be given for any other relevant point]

(b) molm-3s-1[1 mark]

Recommended resource book to practice such new Qs (link here)



SectionD

29

(a) Another complex that shows similar properties as shown in the compound of
Cu stated here is [Ti(H20)¢] Cl3. The geometry of the complex is octahedral.

[Give 0.5 marks for each correct answer. Any other correct answer to be accepted.]

(b) When a ligand can bind through two donor atoms as in the ligand 'en' add ed to

[Ni(H20)s]2+ it is said to be a didentate ligand. [1 mark]

(c)

en:N | Colour absorbed
i
2:1 red

3:1 blue green

[Give 1 mark for each correct answer]

OR

en:N | Formula of the ion formed
i
1:1 [Ni(H20)4(en)]?*
3:1 | [Ni(en)3]?*

[Give 1 mark for each correct answer]

30

(a) Cell constant =10 ohms x 0.13S/m = 1.3 m-1[1 mark]

(b) TDS=10%x 0.65 x conductivity (S/m)
TDS =104x 0.65 x 0.13 = 845 mg/L [1 mark]

(c) TDS = 104 x 0.65 x conductivity (S/m)
conductivity = 250/(104x 0.65)

conductivity =0.038 S/m [1 mark]
conductivity = cell constant/R

R = cell constant/ conductivity
R=1.3/0.038 =34.2 ohms [1 mark]

Recommended resource book to practice such new Qs (link here)



OR

R = cell constant/conductivity
conductivity =1.3/79
conductivity =0.016 S/m [I mark]

TDS =10%4x 0.65 x conductivity
TDS =104x 0.65x0.016
TDS =104 mg/L [1 mark]

Section E

31

(a) Sc*3 and Ti** are isoelectronic with 18 electrons in them.
[Give 1 mark for the correct answer]

(b) Colour of coordination compounds arise due to the d-d transitions.

Sc*3and Ti** ions do not have any electrons in their 3d orbitals and Zn*2 has fully
filled 3d orbital. So, d-d transitions do not occur in these ions and thus they are
colourless.

[Give 1 mark for the correct answer]

(c) Zn*2ion from the list is notan ion of a transition metal because it has a
complete 3d10 orbital. It cannotlose any electron from the 3d1° and they are all
paired. So, it is nota transition metal ion.

[Give 1 mark for identifying the correct ion and the reason together]

(d) CrOis expected to turn red litmus blue as it is basic in nature.
[Give 1 mark for the correct answer]

(e) The increasing order of the magnetic moments of the given ions are:
SC+3, V+4, Ni+2’ V+2
[Give 1 mark for the correct answer]

(f)The transition metals have similar radii. Hence, alloys are readily formed by
these metals.
[Give 1 mark for the correct answer].

(g) Cuion can also have a +1 oxidation state.
[Give 1 mark for the correct answer].

Recommended resource book to practice such new Qs (link here)



32 | a) Osmotic pressure = CRT

If the concentration is doubled without a change in temperature, the osmotic
pressure also will be doubled. Thus, osmotic pressure of the new solution will be
0.0052 atm. (1 mark)

b) M = wRT/(mV), where w is the mass of the solute taken, V is the volume of the
solution taken. In one liter of solution, there are 12.5 g of solute

~M=125g % 0.083 L bar mol-1 K-1 x 315 K/((0.00248 x1.01 bar)(1 L)

M =130,474 g mol-1 (1 mark for correct formula, 1 mark for the correct answer)

c) M1 =w1RT/(mt1V1) - (1) for haemoglobin

M2 = w2RT/(m2V2) - (2) for protein [1 mark]

For isotonic solutions, osmotic pressure is equal.

Dividing we get,

M2 /M1 = (C2RT)/(C1RT), where C1=w1/V1 and C2=w2/V2
130000/M1=10/5

~ M1=65000 g/mol [1 mark]

OR

(a) The value of'i' is expected to be the highest for solution C. From the given
relations we can conclude that

¢ > TA > TUB

Since the osmotic pressure of solution C is the highest, therefore the value of 'i' will
be highest in solution C.

[Give 1 mark each for the correct order and the reason]

(b) Solution C is most likely to be potassium sulphate.
Solution A is mostlikely to be sodium chloride.
Solution B is mostlikely to be glucose.

[Give 0.5 marks for each correct identification |

(c) Solution B is most likely to give a vapour pressure-mole fraction graph similar
to that of an acetone-chloroform mixture.
[Give 0.5 marks for the correct answer]

Acetone-chloroform solution has strong H-bonding in it. H-bonding is seen only in
the glucose solution but not in the potassium sulphate and sodium chloride

Recommended resource book to practice such new Qs (link here)



solutions. Hence, it is expected to give a vapour pressure-mole fraction graph
similar to that of an acetone-chloroform mixture.
[Give 1 mark for correct answer]

33

(a) The reaction is:

2
NH, H-N-C-CH,
(CH.C0),0
—_—
Pyridne
Compound A

[Give 1 mark for the correct reaction.]

(b) The given statement is not correct. Compound A is aniline. The presence of a
lone pair of electrons on the N-atom makes it a Lewis base. So, the pH of the aq.
solution of aniline is always more than 7.

[Give 1 mark for the correct explanation. Students can write the answer in their own
words]

(c) 1 mark each for the following:
(i) introducing electron releasing groups like -OCH3 and -CHs3

(ii) introducing electron withdrawing groups like -NO2 and -COOH

(d) Aniline reacts with bromine water at room temperature to give a white
precipitate of 2,4,6-tribromoaniline.

[Give 1 mark for the correct observation. Name of the product formed may not be
written. Students can write the answer in their own words]

OR

(a) Benzenediazonium chloride
(b) 1 mark each for the following:

- Benzendiazonium chloride is prepared by adding sodium nitrite to a mixture of
aniline in hydrochloricacid at 0 °C - 5 °C.

- Benzenediazonium chloride is very unstable and therefore is prepared and used
immediately.
(c) Aniline reacts with the reagentto form the yellow dye.

Recommended resource book to practice such new Qs (link here)
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Why Artham Resource Material?

Resource materials for teachers and students are essential tools for effective teaching
and learning. They provide valuable information, guidance, and support to both teachers
and students, making the teaching and learning process more efficient and productive.

For teachers, Artham resource materials include lesson plans, instructional guides,
assessment tools, professional development materials, and teaching aids. These
materials are well researched and created according to 2023-24 NEP and NCERT
guidelines.

For students, resource materials can include textbooks, study guides, homework
assignments, reference books, online learning platforms, and educational videos. These
materials can be obtained from school libraries, educational publishers, online
resources, and teachers.

Both teachers and students can also benefit from Artham educational resources which
are free and openly licensed educational materials that can be used and shared for
teaching and learning. Artham resource material include textbooks, courses, lesson
plans, and multimedia resources that are available online.

In summary, resource materials are critical components of effective teaching and
learning. They provide a wealth of information and support that can enhance the quality
of education and help students achieve academic success.

Teachers and students can also purchase these resources from the links provided with
every resource.

JOIN TELEGRAM GROUP/CHANNELS FOR
CLASS WISE HIGH QUALITY RESOURCE
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SOE CBSE Groups

e Click to Join CBSE Group...All classes

e Click to Join SOE CBSE Kindergarten Group
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Click here to subscribe to
our YouTube Channel

2 YouTube

Available Resources on YouTube

e Enjoy animated videos covering all subjects from Kindergarten to Class 12, making learning fun for
students of all ages.

e Explore classroom teaching videos for grades 6 to 12, covering various subjects to enhance
understanding and knowledge.

e Access the most important questions and previous year's question papers (PYQ) to excel in exams and
assessments.

e Stay up-to-date with the latest CBSE Curriculum for 2023-24 with our videos aligned to the current
syllabus.

e Getinformed about CBSE updates and circulars through our dedicated videos.

e |Improve pronunciation skills and expand vocabulary with our "Word of the Day" series and other
language-related content and many more..........

Don't miss out on these valuable resources; subscribe to our channel now!
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ARTHAM

RESOURCE MATERIAL

Access
the latest educational

content for free by scanning
the QR code to join
WhatsApp Groups!
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