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Q No. 70. a / 70. c
1. An aromatic hydrocarbon A reacts with propene in the presence of anhydrous AlCl3 to give a

compound B with a molecular formula C9H12. Further compound B undergoes oxidation in the

presence of air to give hydro peroxide C. Compound C decomposes in HCl acid solution to give
compound D and acetone. Identify A, B, C and D. Explain the reactions. J–12

ANSWER

(A)
Benzene

(B)
Cumene

(C)
Cumene hydro peroxide

(D)
Phenol

2. An organic compound A of molecular formula C6H6O gives violet colouration with neutral FeCl3.

Compound A on treatment with metallic Na gives compound B. Compound B on treatment with
CO2 at 400 K under pressure gives C. This product on acidification gives compound D (C7H6O3)

which is used in medicine. Identify A, B, C and D and explain the reactions. O–06
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ANSWER

(A)
Phenol

(B)
Sodium phenoxide

(C)
Sodium salicylate

(D)
o-Hydroxy benzoic acid /

Salicylic acid

3. An organic compound A (C6H6O) gives maximum of two isomers B and C when an alkaline

solution of A is refluxed with Chloroform at 333 K. B on oxidation gives an acid D. The acid D is
also obtained by treating sodium salt of A with CO2 under pressure followed by hydrolysis. Identify

the compounds A, B, C and D and explain with proper chemical reactions.M–07, O–10

ANSWER

(A)
Phenol

(B)
o-Hydroxy benzaldehyde /

Salicylaldehyde

(C)
p-Hydroxy benzaldehyde

(D)
o-Hydroxy benzoic acid /

Salicylic acid

4. Compound (A) with molecular formula C6H6O gives violet colour with neutral FeCl3, reacts with

CHCl3 and NaOH and gives two isomers (B) and (C) with molecular formula C7H6O2. Compound

(A) reacts with ammonia at 473 K in the presence of ZnCl2 and gives compound (D) with molecular

formula C7H7N. Compound (D) undergoes carbylamine test. Identify (A), (B), (C) and (D) and

explain the reactions.

ANSWER

(A)
Phenol

(B)
o-Hydroxy benzaldehyde /

Salicylaldehyde
(C)

p-Hydroxy benzaldehyde
(D)

Aniline / Amino benzene

5. Compound A (C6H6O) gives violet colouration with neutral FeCl3. With CO2 at 400 K/4 to 7

atm. followed by acidification with HCl gives B (C7H6O3) also gives violet colouration with neutral

FeCl3 and gives effervescence with NaHCO3 solution. Compound A reacts with NH3 at 473 K in

the presence of anhydrous ZnCl2 to give compound C (C6H7N) which undergoes carbylamine test.

Identify A, B, C and explain the reactions. O–11 / M–10

ANSWER

(A)
Phenol

(B)
o-Hydroxy benzaldehyde /

Salicylaldehyde
(C)

p-Hydroxy benzaldehyde
(D)

Aniline / Amino benzene

6. An organic compound (A) of molecular formula C6H6O gives violet colour with neutral FeCl3. (A)

gives maximum of two isomers (B) and (C) when an alkaline solution of (A) is refluxed with CCl4.

(A) also reacts with C6H5N2Cl to give the compound (D) which is a red orange dye. Identify (A),

(B), (C) and (D). Explain with suitable chemical reactions. O–07

ANSWER

(A)
Phenol

(B)
o-Hydroxy benzoic acid /

Salicylic acid
(C)

p-Hydroxy benzoic acid
(D)

p-Hydroxy azo benzene

7. An organic compound A (C6H6O) gives violet colour with neutral FeCl3. A gives two isomers B

and C, when an alkaline solution of A is refluxed with CCl4. A also reacts with formaldehyde and

sodium hydroxide to give compound D. Identify A, B, C and D. Explain with suitable chemical
reactions. J-11

ANSWER

(A)
Phenol

(B)
o-Hydroxy benzoic acid /

Salicylic acid
(C)

p-Hydroxy benzoic acid
(D)

p- Hydroxy phenyl methanol

8. Two isomers (A) and (B) have the same molecules formula C4H10O. (A) when heated with

copper at 573 K gives an alkene (C) of molecular formula C4H8. (B) on heating with copper at 573
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K gives (D) of molecular formula C4H8O which does not reduce Tollen's reagent but answers

iodoform test. Identify (A), (B), (C) and (D) and explain the reactions.M–09

ANSWER

(A)
Tertiary Butyl alcohol

(B)
Secondary Butyl alcohol

(C)
Isobutylene

(D)
Ethyl methyl ketone

9. Compound (A) of molecular formula C3H8O liberates hydrogen with sodium metal. (A) with P/I2
gives (B). Compound (B) on treatment with silver nitrate gives (C) which gives blue colour with
nitrous acid.  Identify (A), (B), (C) and explain the reactions. O–09

ANSWER
(A)

iso-Propyl alcohol /
2-Propanol

(B)
2-Iodo propane

(C)
2-Nitro propane

10. An organic compound A (C3H8O) answers Lucas test within 5 - 10 min and on oxidation forms

B (C3H6O). This on further oxidation forms C (C2H4O2) which gives effervescence with Na2CO3. B

also undergoes iodoform reactions. Identify A, B and C. Explain the conversion of A to B and C. J–
07

ANSWER
(A)

iso-Propyl alcohol /
2-Propanol

(B)
Acetone

(C)
Acetic acid

11. An organic compound A (C3H8O) answers Luca’s test within 5 - 10 min and on oxidation forms

B (C3H6O). (B) on further oxidation forms C (C2H4O2) which gives effervescence with NaHCO3.

(B) also undergoes iodoform reactions. Identify A, B and C. Explain the reactions involved. J–09

ANSWER
(A)

iso-Propyl alcohol /
2-Propanol

(B)
Acetone

(C)
Acetic acid

12. An organic compound (A) of molecular formula C3H8O gives turbidity within 5-10 min on

reaction with anhydrous ZnCl /HCl. Compound (A) on treatment with sodium hypochlorite gives a

carbonyl compound (B) which on further chlorination gives compound (C) of molecular formula
C3H3OCl3. Identify (A), (B) and (C). Explain the reactionsM-06

ANSWER
(A)

iso-Propyl alcohol /
2-Propanol

(B)
Acetone

(C)
Trichloro acetone

13. An organic compound (A) C2H6O liberates hydrogen on treatment with metallic sodium. (A) on

mild oxidation gives (B) C2H4O which answers iodoform test. (B) when treated with conc. H2SO4

undergoes polymerisation to give (C), a cyclic compound. Identify (A), (B) and (C) and explain the
reactions. J–06

ANSWER (A)
Ethyl alcohol

(B)
Acetaldehyde

(C)
Paraldehyde

14. An organic compound C2H6O (A) liberates hydrogen with Al2O3 at 620K and gives (B) of

molecular formula C2H4. (B) reacts with cold KMnO4 (Baeyer’s reagent) to give (C) of molecular

formula C2H6O2. Identify (A), (B) and (C) and explain the reactions.

ANSWER (A)
Ethyl alcohol

(B)
Ethylene

(C)
Ethylene glycol

15. An organic compound A (C2H6O) liberates hydrogen with Sodium metal. A when heated with

alumina at 620K gives an alkene B which when passed through Bayer's reagent gives C (C2H6O2).

C reacts with PI3 and gives back B. Identify A, B and C. Write the reactions. M-11 / J–10

ANSWER (A)
Ethyl alcohol

(B)
Ethylene

(C)
Ethylene glycol

16. An organic compound (A) of molecular formula C2H6O liberates hydrogen with metallic sodium.

Compound (A) on heating with excess of conc. H2SO4 at 440 K gives an alkene (B). Compound

(B) when oxidised by Baeyer's reagent gives compound (C). Identify A, B, C and explain the above

2

www.nammakalvi.weebly.com



reactions. J–09

ANSWER (A)
Ethyl alcohol

(B)
Ethylene

(C)
Ethylene glycol

17. An organic compound A (C2H6O2) liberates hydrogen with metallic sodium. Compound A when

heated with anhydrous Zinc chloride ultimately gives B (C2H4O)) whereas when heated with conc.

phosphoric acid gives C (C4H10O3). A on oxidation with acidified K2Cr2O7 gives compound D

(CH2O2). Identify A, B, C and D. Explain the reactions involved. O – 2012

ANSWER

(A)
Ethylene glycol

(B)
Acetaldehyde

(C)
Diethylene glycol

(D)
Formic acid

18. Compound A with molecular formula C3H6 is obtained from petroleum. When A is treated with

chlorine at 773 K compound B of molecular formula C3H5Cl is obtained. When B is treated with

Na2CO3 solution at 773 K/12 atm. it gives the compound C with molecular formula C3H6O, C on

treatment with HOCl followed by hydrolysis with NaOH gives D having molecular formula C3H8O3.

Find A, B, C and D. Explain the reaction.

ANSWER

(A)
Propylene

(B)
Allyl chloride

(C)
Allyl alcohol

(D)
Glycerol

19. Compound A of molecular formula C7H8 is treated with chlorine and then with NaOH to get

compound B of molecular formula C7H8O. B on oxidation by acidified K2Cr2O7 gives compound C

of molecular formula C7H6O. Compound C on treatment with 50% caustic soda gives the compound

B and also D. Find A, B, C and D. Explain the reactions. J–08

ANSWER

(A)
Toluene / Methyl benzene

(B)
Benzyl alcohol

(C)
Benzaldehyde

(D)
Sodium benzoate

20. An organic compound A of molecular formula C7H8 reacts with C12 and NaOH to give an

aromatic alcohol B of molecular formula C7H8O which liberates H2 with metallic sodium. Compound

B on reaction with CH3COOH in the presence of conc. H2SO4 forms compound C of molecular

formula C9H10O2 which has the fragrance of jasmine. Identify A, B and C. Explain the reactions. M–

12
ANSWER (A)

Toluene / Methyl benzene
(B)

Benzyl alcohol
(C)

Benzyl acetate

21. An organic compound (A) C7H8O liberates hydrogen with metal sodium. (A) on treatment with

acidic potassium dichromate gives (B) (C7H6O). Compound (B) when treated with N2H4 & NaOH /

KOH gives (A). (B) with acetic anhydride in the presence of sodium acetate gives (C) with molecular
formula (C9H8O2).  Identify (A), (B) and (C). Explain the reactions involved. O–08

ANSWER (A)
Benzyl alcohol

(B)
Benzaldehyde

(C)
Cinnamic acid
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Inorganic Problem from d-Block elements

Q No. 70.b

1. Chief ore of chromium (A) on roasting with Sodium carbonate gives compound (B) and (C). B on
acidification gave compound (D) which on treatment with KCl gave compound (E). Identify the
compounds A, B, C, D and E. Explain with proper chemical reactions.

ANSWER

(A)
Chromite ore

(B)
Sodium chromate

(C)
Iron (III) oxide

(D)
Sodium dichromate

(E)
Potassium dichromate

2. The chief ore of chromium A on roasting with molten sodium carbonate gives compound B.
Compound B on acidification with conc. H2SO4 gives compound C. Compound C on treatment with

KCl gives compound D. Identify A, B, C and D. Explain the reactions.
3. A compound of chromium in which chromium exists in + 6 oxidation state. Its chief ore A on
roasting with molten alkali gives compound B. This compound B on acidification gives compound C.
Compound C on treatment with KCl gives compound D. Identify compounds A, B, C and D.
Explain the proper chemical reactions. M–11  / J–12

ANSWER

(A)
Chromite ore

(B)
Sodium chromate

(C)
Sodium dichromate

(D)
Potassium dichromate

4. An element (A) belonging to group 6 and period 4 is silvery white in colour. Red hot A
decomposes steam liberating hydrogen and forming B. A also reacts with conc. Sulphuric acid
forming C with evolution of SO . Identify A, B and C. Explain the two reactions. J–07

ANSWER (A)
Chromium

(B)
Chromic oxide

(C)
Chromic sulphate

5. An element (A) occupying group number 11 and belonging to the 4th period, is reddish brown in
colour. (A) is extracted from its mixed sulphide ore (B). A reacts with dil. H2SO4 in the presence of

air to form (C). With water C gives a blue compound D. On treatment with conc. nitric acid (A)
gives compound (E). Identify (A), (B), (C), (D) and (E). Give the reactions also. J–10

ANSWER

(A)
Copper

(B)
Copper pyrites

(C)
Copper suphate

(D)
Copper sulphate Pentahydrate

(E)
Cupric nitrate

6. An element A occupies group number 11 and period number 4. This metal is extracted from its
mixed sulphide ore B. A reacts with dil. H2SO4 in presence of air and forms C which is colourless.

With water C gives a blue compound D. Identify A. B, C and D and explain the reactions. M–07

ANSWER

(A)
Copper

(B)
Copper pyrites

(C)
Copper sulphate

(D)
Copper sulphate Pentahydrate

7. An element (A) belonging to Group No. 11 and Period No. 4 is extracted from the pyrite ore. (A)
reacts with oxygen at two different temperatures forming compounds (B) and (C). (A) also reacts
with conc. HNO3 to give (D) with the evolution of NO2. Find out (A), (B), (C) and (D). Explain the

reactions. O–07 / M–10
8. (A) is a reddish brown metal. It belongs to group 11 and period 4 of the periodic table. When
heated below 1370 K, (A) gives a black compound (B). When heated above 1370 K, (A) gives a
red compound (C). With concentrated nitric acid, (A) liberates NO2 gas and gives compound (D).
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Identify (A), (B), (C) and (D). Explain the reactions. M–10 / O–07

ANSWER

(A)
Copper

(B)
Cupric oxide

(C)
Cuprous oxide

(D)
Cupric nitrate

9. An element (A) belongs to group number 11 and period number 4. (A) is a reddish brown metal.
(A) reacts with HCl in the presence of air and gives compound (B). (A) also reacts with conc.
HNO  to give compound (C) with the liberation of NO . Identify (A), (B) and (C). Explain the
reactions. M-06 / J–11

ANSWER (A)
Copper

(B)
Copper chloride

(C)
Copper nitrate

10. Compound A is a sulphate compound of group 11 element. This compound is also called as Blue
Vitriol. The compound undergoes decomposition at various temperatures.
     100◦C /    230◦C /      720◦C
A ------→ B ------→ C ------→ D
      373K      503K        993K
  Identify the compounds A, B, C and D and give equations. J–09

ANSWER

(A)
Copper sulphate Pentahydrate

(B)
Copper sulphate Monohydrate

(C)
Copper sulphate

(D)
Cupric oxide + SO3

11. An element belongs to group 12 and period 4 is bluish white in colour. (A) reacts with hot conc.
H2SO4 forming (B) with the liberation of SO2. (A) also reacts with dil.HNO3 forming (C) with

liberation of N2O. Identify (A), (B) and (C). Explain the reactions. O–08

ANSWER (A)
Zinc

(B)
Zinc sulphate

(C)
Zinc nitrate

12. An element A present in Period No. 4 and Group No. 12 on treatment with dil. HNO3 forms B

with the liberation of N2O. A when heated with air at 773 K gives C which is known as philosopher's

wool. Identify A. B and C Explain the reactions involved. O–12

ANSWER (A)
Zinc

(B)
Zinc nitrate

(C)
Zinc oxide (Philosopher's wool)

13. A bluish white metal when treated with dilute nitric acid gives (A) along with zinc nitrate and
water. With very dilute nitric acid it gives (B) along with zinc nitrate and water. The metal when
heated with air gives (C). What are (A), (B), (C) and (D)? Explain the reactions. O–09

ANSWER (A)
Nitrous oxide

(B)
Ammonium nitrate

(C)
Zinc oxide (Philosopher's wool)

14. The sulphide ore of an element of group 12 when roasted gave compound A which on reduction
with carbon gave the element B. The carbonate C of this element is used for skin diseases. Identify
A, B and C and write the required reaction. O–06

ANSWE
R

(A)
Zinc oxide (Philosopher's wool)

(B)
Zinc

(C)
Zinc carbonate

15. An element A in group number 12 period number 4 is extracted from its sulphide ore. A reacts
with O2 present in the air at 773 K to give compound B which is called Philosopher's wool. A reacts

with hot NaOH to give compound C. A also reacts with dilute nitric acid and forms compound D
with the liberation of N2O. Find out A. B. C and D. Explain the reactions. O–11

ANSWER

(A)
Zinc

(B)
Zinc oxide (Philosopher's wool)

(C)
Sodium zincate

(D)
Zinc nitrate

16. A bluish white metal A present in 4th period and 12th group on heating in air gives a white cloud
B. Metal A on treatment with conc. H2SO4 gives the compound C and SO2 gas. Find A, B and C.

Explain the reactions.

ANSWER (A)
Zinc

(B)
Zinc oxide (Philosopher's wool)

(C)
Zinc sulphate

17. Element A which belongs to group 12 and period 4 is a bluish white metal. A reacts with conc.
H2SO4 and gives B with the liberation of SO2. With NaOH A gives compound C. Identify A. B and

C. Explain the reactions. M–12

ANSWER (A)
Zinc

(B)
Zinc sulphate

(C)
Sodium zincate

18. The metal B is extracted from the ore A. On treatment with dil. Nitric acid metal B gives a
compound C, which is also known as Lunar Caustics. The compound C on treatment with KI gives a
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yellow precipitate D. Find A, B, C and D. Explain the reactions of the formation of C and D. M–08

ANSWER

(A)
Silver glance / Argentite

(B)
Silver

(C)
Silver nitrate (Lunar caustic)

(D)
Silver iodide

19. An element (A) belongs to group number 11 and period number 5 and is a lustrous white metal.
(A) reacts with dil. HNO  to give (B). (B) with KI gives (C) which is bright yellow coloured
precipitate. Identify (A), (B) and (C). Explain the reactions. O–10

ANSWER (A)
Silver

(B)
Silver nitrate (Lunar

caustic)

(C)
Silver iodide

20. Silver reacts with dil. HNO3 to give compound (A) which on heating at 723 K gives (B). (B) on

further heating gives (C). Further compound (A) reacts with KBr and gives (D) which is highly useful
in photography. Identify (A), (B), (C) and (D) and write the reactions. J–06 / M–09

ANSWER

(A)
Silver nitrate (Lunar caustic)

(B)
Silver Nitrite

(C)
Silver and NO2

(D)
Silver bromide

21. Silver reacts with dil. HNO3 to give compound (A), which on heating at 723 K gives compound

(B). (B) on heating gives compound (C). Compound (A) reacts with KBr and gives (D), which is
highly useful in photography. Identify (A), (B), (C) and (D). Explain the reactions. M–09 / J–06

ANSWER

(A)
Silver nitrate (Lunar caustic)

(B)
Silver Nitrite

(C)
Silver and NO2

(D)
Silver bromide
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Q No. 70. c / 70. a
1. Compound (A) of molecular formula C7H8 when treated with air in presence of V2O5 at 773 K

gives a compound  (B) of molecular formula C7H6O, which has the smell of bitter almonds. Alkaline

KMnO4 oxidises compound (B) to (C) of molecular formula C7H6O2.  Compound (B) on treatment

with N2H4 and KOH gives back compound (A). Identify (A), (B) & (C) and explain the reactions.

J–10

ANSWER (A)
Toluene

(B)
Benzaldehyde

(C)
Benzoic acid

2. An organic compound A (C7H8) on oxidation by air in the presence of V2O5 at 773 K gives B

(C7H6O), which reduces Tollen's reagent. B when heated with acetic anhydride and sodium acetate

gives C (C9H8O2). Identify A, B and C. Write the reactions. M–11

ANSWER (A)
Toluene

(B)
Benzaldehyde

(C)
Cinnamic acid

3. An organic compound A (C7H6O) reduces Tollen's reagent. On treating with an alkali compound

A forms B and C. B on treating with sodalime forms benzene and C (C7H8O) is an antiseptic.

Identify compounds A, B and C. Explain the reactions. O–06

ANSWER (A)
Benzaldehyde

(B)
Benzoic acid

(C)
Benzyl alcohol

4. Compound A with molecular formula C7H6O reduces Tollen's reagent and also gives Cannizzaro

reaction. A on oxidation gives the compound B with molecular formula C7H6O2. Calcium salt of B

on dry distillation gives the compound C with molecular formula C13H10O. Find A, B and C. Explain

the reaction. M–08

ANSWER (A)
Benzaldehyde

(B)
Benzoic acid

(C)
Benzophenone

5. An organic compound (A) of molecular formula C7H6O is not reduced by Fehling's solution but

will undergo Cannizzaro reaction. Compound (A) reacts with Aniline to give compound (B).
Compound (A) also reacts with Cl2 in the presence of catalyst to give compound (C). Identify (A),

(B) and (C) and explain the reactions. M–06

ANSWER (A)
Benzaldehyde

(B)
Benzanilide

(C)
m-Chloro benzaldehyde

6. An aromatic compound (A) with molecular formula C7H6O has the smell of bitter almonds. (A)

reacts with Cl2 in the absence of catalyst to give (B) and in the presence of catalyst compound (A)
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reacts with chlorine to give (C). Identify (A), (B) and (C). Explain the reactions. M–09

ANSWER (A)
Benzaldehyde

(B)
Benzoyl chloride

(C)
m-Chloro benzaldehyde

7. An organic compound A (C7H6O) forms a bisulphate. A when treated with alcoholic KCN forms

B (C14H12O2) and A on refluxing with sodium acetate and acetic anhydride forms an acid C

(C9H8O2). Identify A, B and C. Explain the conversion of A to B and C. J–07

ANSWER (A)
Benzaldehyde

(B)
Benzoin

(C)
Cinnamic acid

8. An aromatic aldehyde (A) of molecular formula C7H6O which has the smell of bitter almonds on

treatment with (CH3CO)2O and CH3COONa to give compound (B) which is an aromatic

unsaturated acid. (A) also reacts with (A) in the presence of alc. KCN to give dimer (C). Identify
(A). (B) and (C). Explain the reactions. O–07

ANSWER (A)
Benzaldehyde

(B)
Cinnamic acid

(C)
Benzoin

9. Compound A (C2H4O) reduces Tollen's reagent. A on treatment with zinc amalgam and conc.

HCl gives compound B. In presence of conc.H2SO4 A forms a cyclic structure C which is used as

hypnotic. Identify A, B and C. Explain the reactions. J–11

ANSWER (A)
Acetaldehyde

(B)
Propane

(C)
Paraldehyde

10. Compound (A) with molecular formula C2H4O reduces Tollen's reagent. (A) on treatment with

HCN gives compound (B). Compound (B) on hydrolysis with an acid gives compound (C) with
molecular formula C3H6O3. Compound (C) is optically active. Compound (C) on treatment with

Fenton's reagent gives compound (D) with molecular formula C3H4O3. Compounds (C) and (D) give

effervescence with NaHCO3 solution. Identify the compounds (A), (B), (C) and (D) and explain the

reactions. M–10 / O–11

ANSWER

(A)
Acetaldehyde

(B)
Acetaldehyde cyanohydrin

(C)
Lactic acid (Optically active)

(D)
Pyruvic acid

11. An organic compound A (C2H4O) with HCN gives B (C3H5ON). B on hydrolysis gives C

(C3H6O3) which is an optically active compound. C also undergoes iodoform test. What are A, B

and C? Explain the reactions. O–11 / M–10

ANSWER (A)
Acetaldehyde

(B)
Acetaldehyde cyanohydrin

(C)
Lactic acid (Optically

active)
12. Compound A having the molecular formula C2H4O reduces Tollen's reagent. A on treatment with

HCN followed by hydrolysis gives the compound B with molecular formula C3H6O3. Compound B

on oxidation by Fenton's reagent gives the compound C with the molecular formula C3H4O3. Find A,

B and C. Explain the reactions. J–08 / O–08

ANSWER (A)
Acetaldehyde

(B)
Lactic acid

(C)
Pyruvic acid

13. An aromatic compound (A) (C2H4O) reduces Tollen's reagent. (A) reacts with HCN and

followed by hydrolysis in acid medium gives (B) (C3H6O3) which is optically active. Compound (B)

on reaction with Fenton's reagent forms (C) (C3H4O3).  This answers iodoform reaction. Identify

(A), (B) and (C). Write the reactions involved. O–08 / M–08

ANSWER (A)
Acetaldehyde

(B)
Lactic acid

(C)
Pyruvic acid

14. An organic compound A of molecular formula C3H6O on reduction with LiAlH4 gives B.

Compound B gives blue colour in Victor Meyers test and also forms a chloride C with SOCl2. The

chloride on treatment with alcoholic KOH gives D. Identify A. B. C and D and explain the reactions.
M–07

ANSWER

(A)
Acetone

(B)
iso-Propyl alcohol

(C)
iso-Propyl chloride

(D)
Propylene

15. Compound A of molecular formula C3H6O does not reduce Tollen's reagent and Fehling's
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solution. Compound A undergoes Clemrnensen reduction to give compound B of molecular formula
C3H8. Compound A in the presence of conc.H2SO4 condenses to give an aromatic compound C of

molecular formula C9H12. Identify A, B and C. Explain the reactions. M–12

ANSWER
(A)

Acetone
(B)

Propane
(C)

Mesitylene /
1, 3, 5-Trimethyl benzene

17. An organic compound (A) with molecular formula C3H6O undergoes Iodoform reaction. Two

molecules of compound (A) react with dry HCl to give compound (B) (C6H10). Compound (B)

reacts with one more molecule of compound (A) to give compound (C) (C9H14O). Identify (A), (B),

(C) and (D). Explain the reactions. O–10

ANSWER (A)
Acetone

(B)
Mesityl oxide

(C)
Phorone

18. Compound A (C3H6O) does not reduce Tollen's reagent but undergoes haloform reaction.

Compound A undergoes dehydration reaction in the presence of dry HCl to give compound B
(C6H10O). Three molecules of compound A undergoes condensation reaction in the presence of

conc.H2SO4 to give a cyclic hydrocarbon (C). Identify A, B and C. Give the reactions. J–12

ANSWER
(A)

Acetone
(B)

Mesityl oxide
(C)

Mesitylene /
1, 3, 5-Trimethyl benzene

19. An organic compound (A) C2H3OCl on treatment with Pd and BaSO4 gives (B) C2H4O which

answers iodoform test. (B) when treated with conc. H2SO4 undergoes polymerization to give (C) a

cyclic compound. Identify (A), (B) and (C) and explain the reaction. O–09

ANSWER (A)
Acetyl chloride

(B)
Acetaldehyde

(C)
Paraldehyde

20. An organic compound A (C2H3N) on reduction with SnCl2 / HCl gives C2H4O which reduces

Tollen’s reagent. Compound B on reduction with N2H4 / C2H5ONa gives C (C2H6). Identify the

compounds A, B and C. Explain the reactions involved. O–12

ANSWER (A)
Methyl cyanide

(B)
Acetaldehyde

(C)
Ethane

21. An organic compound (A) of molecular formula C2H6O on treatment with PCl5 gives compound

(B). Compound (B) reacts with KCN to give a compound (C) of molecular formula C3H5N which

undergoes acid hydrolysis to give compound (D) which on treatment with Soda lime gives a
hydrocarbon. Identify (A), (B), (C) and (D) and explain the reactions. J–06

ANSWER

(A)
Ethyl alcohol

(B)
Ethyl chloride

(C)
Ethyl cyanide

(D)
Propanoic acid

22. An organic compound A (C7H6O2) reacts with NH2OH forming a crystalline compound. On

warming with NaOH it forms two compounds B and C. ‘B’ is neither soluble in NaOH nor in HCl
but can be oxidised to A. The compound ‘C on treatment with Conc. HCl forms acid ‘D’ which on
treating with soda lime gives ‘phenol’. Identify A to D. 0

ANSWER

(A)
o-Hydroxy benzaldehyde /

Salicylaldehyde

(B)
o- Hydroxy benzyl alcohol

(C)
Sodium salicylate

(D)
Sodium Benzoate
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Physical Problems from Electro Chemistry - I
Q No. 70.d

1. What is the pH of a solution containing 0.5 M propionic acid and 0.5 M sodium propionate?
The K  of propionic acid is 1.34 x 10 .
K  of propionic acid = 1.34 x 10
� pK  = – log K  = – log (1.34 x 10 )
           = 5 – log 1.34
           = 5 – 0.1271
    pK  = 4.8729
pH = pK + log [salt] / [acid] ... Henderson - Hasselbalch equation
       = 4.8729 + log 0.5 / 0.5
 pH = 4.8729
Or
The dissociation equilibrium of propionic acid will be

C H COOH �  C H COO  + H
K  = [C H COO–][ H  ] / [C H COOH ]
      = 0.5 x [ H ] / 0.5
K  = [H+]
�  pH = – log [H ] = – log K
           = – log (1.34 x 10 )
           = 5 – log 1.34
           = 5 – 0.1271
�   pH = 4.8729

2. Find the pH of a buffer solution containing 0.30 mole per litre of CH COONa and 0.15 mole
per litre of CH COOH. K  for acetic acid is 1.8 x 10 .
K  = 1.8 x 10
pK  = – log K  
pK  = – log (1.8 x 10 ) 
        = 5 – log 1.8
        = 5- 0.2553
 pK  = 4.7447
pH = pK + log[salt] / [acid] ... Henderson - Hasselbalch equation

= 4.7447 + log 0.30 / 0.15
pH = 4.7447 + log 2

= 4.7447 + 0.3010

Calculate the pH of the buffer solution containing 0.04 M NH Cl and 0.02 M NH OH. For
NH OH K  is 1.8 x 10
K  = 1.8 x 10
pK  = – log K  
pK  = – log (1.8 x 10 )
        = 5 – log 1.8
        = 5- 0.2553
 pK  = 4.7447
pOH = pK + log[salt] / [base] ... Henderson - Hasselbalch equation
         = 4.7447 + log 0.04 / 0.02
pOH = 4.7447 + log2
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         = 4.7447 + 0.3010 = 5.0457
pH + pOH = 14.00
pH = 14.00 – pOH
pH = 14.00 – 5.0457
pH = 8.9543
4. Equivalent conductivity of acetic acid at infinite dilution is 390.7 and for 0.1 M acetic acid
the equivalent conductance is 5.2 mho.cm .gm.equiv . Calculate degree of dissociation,
H  ion concentration and dissociation constant of the acid.
Equivalent conductivity of acetic acid at infinite dilution, λ = 390.7
Equivalent conductance of acetic acid, λ = 5.2 mho.cm .gm.equiv
Concentration of acetic acid, C = 0.1 M
Degree of dissociation,  a = λ  / λ
                                          = 5.2 / 390.7
                                           = 0.01333
                                            = 1.33 x 10 = 1.33%
CH COOH � H  + CH COO
C (1 – a)           Ca    Ca
�  H  ion concentration, [H ] = Ca
                                                = 0.1 x 0.0133
                                                = 0.00133
                                                = 1.33 x 10 M
 Dissociation constant of acetic acid, K = a C / 1 - a
                                                              = (0.0133)  x 0.1 / (1 - 0.0133)
                                                              = 0.000017689 / 0.9867
                                                              = 1.79 x 10  M

5. Calculate / Find the pH of a buffer solution containing 0.2 / 0.20 mole per litre CH COONa
and 0.15 mole per litre CH COOH. K  for acetic acid is 1.8x10 .
K  = 1.8 x 10
pK  = – log K  
pK  = – log (1.8 x 10 )
        = 5 – log 1.8
        = 5- 0.2553
 pK  = 4.7447
pH = pK + log [salt] / [acid] ... Henderson - Hasselbalch equation
      = 4.7447 + log 0.20 / 0.15
pH = 4.7447 + log 4 / 3
pH = 4.7447 + log 4 -  log 3
pH = 4.7447 + 0.6021 – 0.4771
pH = 4.8697
6. An electric current is passed through three cells in series containing respectively
solutions of copper sulphate, silver nitrate and potassium iodide. What weights of silver and
iodine will be liberated while 1.25 g of copper is being deposited?
Wt. of Copper / Wt. of Iodine        =  Eqvt. wt. Copper (31.7) / Eqvt. wt. of Iodine (127)
                                           1.25 / x = 31.7 / 127
                                Wt. of Iodine, x = 1.25 x 127 / 31.7
Hence,                    Wt. of Iodine, x = 5.0 g
Also, Wt. of Copper / Wt. of Silver = Eqvt. wt. of Copper (31.7) / Eqvt. wt. of Silver (108)
                                             1.25 / y = 31.7 / 108
                                  Wt. of Silver, y = 108 x 1.25 / 317
                                Wt. of Silver, y = 4.26 g
Or
31.7 g of Copper (1g eqvt) is liberated by = 96,495 coulomb
1.25 g of Copper is liberated by = 96,495 x 1.25 / 31.7 coulomb
Quantity of electricity = 3805 coulomb
96,495 coulomb deposits 127 g of Iodine
� 3805 coulomb deposits = 127 x 3805 / 96,495

     = 5.0 g of Iodine
96,495 coulomb deposits 108 g of Silver
� 3805 coulomb deposits = 108 x 3805 / 96,495
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     = 4.26 g of Silver
7. The equivalent conductance of HCl, CH COONa and NaCl at infinite dilution are 426.16,
91.0 and 126.45 ohm  cm  (gram equivalent)  respectively. Calculate the equivalent
conductance / λ of acetic acid.
λ CH COOH = λ CH COONa + λ HCl – λ NaCl
λ CH COOH = 91.0 + 426.16 – 126.45 = 517.16 - 126.45
λ CH COOH = 390.71
8. 0.1978 g of copper is deposited by a current of 0.2 ampere in 50 minutes. What is the
electrochemical equivalent of copper?
Current, I = 0.2 ampere
Time, t = 50 minutes = 50  ́60 seconds
Quantity of electricity used, Q = I x t = 0.2 x 50 x 60 = 600 coulombs
Amount of copper deposited by 600 coulombs, m = 0.1978 g
Amount of copper deposited by 1 coulomb, Z = 0.1978 / 600g = 0.0003296 g
Electrochemical equivalent of copper, Z =  m  /  I . t
                                                             =0.0003296 gC
                                                             = 3.296 x 10 gC
                                                             = 3.206 x 10  kgC
Or
Electrochemical equivalent of copper, Z =  m / I . t
                                                   (or) Z =  m / Q
                                                             = 0.1978 g / 0.2 amp x 50 x 60 sec
                                                             = 0.1978 g / 600 C       [ � amp . sec = C
                                                             =0.0003296 = 3.296 x 10 gC
                                                             = 3.296 x 10  kgC

9. Calculate the pH of 0.1 M acetic acid / CH COOH solution. Dissociation constant of acetic
acid is 1.8 x 10  M.
For weak acids, [H ] = √K x C

                                  = √1.8 x 10  x 0.1 = √1.8 x 10
                                  = 1.34 x 10  M
� pH = – log [H ]
          = – log (1.34 x 10 )
          = 3 – log1.34
          = 3 – 0.1271
�  pH = 2.8729
10. 0.04 N solution of a weak acid has a specific conductance 4 x10  mho.cm . The
degree of dissociation of acid at this dilution is 0.05. Calculate the equivalent conductance
of weak acid at infinite solution.
Specific conductance, κ = 4 x 10  mho.cm
Equivalent conductance of weak acid, λ  = κ .1000 / C
                                                                    = 4 x 10  x 1000 / 0.04
                                                               λ  = 10 mho.cm .eq
Degree of dissociation, α = 0.05

α = λ  / λ
Equivalent conductance of weak acid at infinite solution, λ∞ = λ α
  λ = 10 / 0.05
� λ = 200 mho.cm .gm.equiv.
11.Ionic conductances at infinite dilution of Al  and SO  are 189 ohm cm gm.equiv
 and 160 ohm cm gm.equiv . Calculate equivalent and molar conductance of the

electrolyte at infinite dilution.
Equivalent conductance of the electrolyte at infinite dilution,

λ = 1/n . λ  + 1/m . λ  
Where,
λ + and λ – are the cationic and anionic equivalent conductances at infinite dilution
n  and m  correspond the valency of cations and anions
The electrolyte is Al (SO )
λ Al (SO )  = 1/3 λ∞ Al  + 1/2 λ∞ SO4  
λ Al (SO )  = 189 / 3 + 160 / 2
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                        = 63 + 80
                         = 143 mho cm  gm.equiv
Molar conductance of the electrolyte at infinite dilution,

μ  = γ μ  + γ μ
Where,
μ  and μ are the ionic conductances at infinite dilution
γ  number of cations and γ number of anions
μ Al (SO )  = 2 μ  + 3 μ
                         = (2 x 189) + (3 x 160)
                         = 378 + 180
                         = 858 mho cm  mol

12. What current strength in amperes will be required to liberate 10 g of iodine from potassium
iodide solution in one hour?
127 g of iodine (1g eqvt) is liberated by = 96,495 coulomb
10 g of iodine is liberated by = (96,495 x 10 / 127) coulomb
Let the current strength be = I
Time (in seconds) = 1 x 60 x 60 = 3600 seconds
The quantity of electricity used, Q = I x Time (in seconds)
Curernt strength, I = Q / t
                              = 96,495 coulomb x 10 / 127 x 3600 seconds
                              = 2.11 coulomb . second                              
 or                         = 2.11ampere         [ � coulomb . second  = ampere
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