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SOLUTION (CHEMISTRY)

Class 12 - Chemistry

Section A

1. (a) Haemoglobin, cytochromes
Explanation: Cytochromes are conjugated proteins consisting of an apoprotein and a prosthetic group (heme). The heme
consists of porphyrin with a central iron atom.  The name haemoglobin is the concatenation of heme and globin, reflecting the
fact that each subunit of haemoglobin is a globular protein with an embedded heme (or haem) group; each heme group contains
an iron atom, and this is responsible for the binding of oxygen. The most common types of haemoglobin contain four such
subunits, each with one heme group.

2. (c) cell emf
Explanation: cell emf

3. (b) oxidation by heating with copper followed by reaction with Fehling’s solution
Explanation: Cu oxidise 1° alcohol to aldehyde while 2° alcohol get oxidise to ketone. Aldehyde and ketone can be
differentiated by Fehling solution.

4. (a)

Explanation:

5. (a) Ni(CO)4

Explanation: In nickel tetracarbonyl, the oxidation state for nickel is assigned as zero

6. (a)

Explanation: 

7. (d) In fixed ratio with that in the lower layer
Explanation: A solute distributes itself between two immiscible liquids. Ratio of conc. of solute in liquid1 and liquid 2 is
constant.

8. (a) 1.2
Explanation:

i.  + 2H+ + e   NO2 + H2O

E = Eo + 

E = 0.8 + 0.06   2 log [H+] ...(i)

NO−
3 →

log0.06
1

[ ]NO−
3 [ ]H+ 2

[ ]NO2

×
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ii.  + 7H+ + 6e   NH2OH + 2H2O

E = Eo + 

= 0.74 + 0.01   7 log [H+] ...(ii) 
On comparing (i) and (ii) since E are same 

0.8 + 0.12 log [H+] = 0.74 + 0.07 log [H+] 

(0.12 - 0.07) log [H+] = 

or -log[H+] = 1.20 
or pH = 1.20

9. (b)
95% O2 + 5% CO2

Explanation: Carbogen is a mixture of carbon dioxide and oxygen in the ratio of 5% CO2 + 95% O2. It is used to stimulate

breathing in the treatment of respiratory disease.

10. (c) Diethyl ether

Explanation: 

11. (d)  
Explanation: 

12. (c) Sn4+

Explanation:

When acidified K2Cr2O7 solution is added to the Sn2+ salt, Sn2+ changes to Sn4+ ion

The reaction is given below

13. (d) -2

Explanation: r = K[A]m[B]n;

Also,   = K[A]m [2B]n 

4 =   or 22 = 2-n 

 n = -2

14. (b) spontaneous reaction
Explanation: Rusting takes place with decrease in free energy;   is + ve.

15. (d) A is false but R is true.
Explanation: A is false but R is true.

16. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Because of the presence of lone pairs of electrons, the ether can act as a base in the presence of mineral acid.

17. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Depression in freezing point is a colligative property that depends upon the number of particles. The number of
particles is different in the case of benzene and water that is why the molecular weight of acetic acid determined by the
depression in the freezing point method is also different.

18. (d) A is false but R is true.
Explanation: Since conductivity depends upon the number of ions per unit volume. Therefore the conductivity of all
electrolysis decreases on dilution due to a decrease in the number of ions per unit volume.

Section B

NO−
3 →

log
0.06

6

[ ]NO−
3 [ ]H+ 7

[ OH]NH2

×

− 0.06
0.05

R− X > R− O − R
 Dry  OAg2

Δ

α − D− glucose

α − D− glucose

r

4

( )1
2

n

∴

E∘
redox 
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19. The stability of coordination compound is measured in terms of stability constant.
Thus if we have a reaction of the type

20. Gem-Dialkoxyalkanes in which the two alkoxy groups are present on the same carbon within the chain are called ketals. These are
produced when a ketone is heated with ethylene glycol in presence of dry HCl gas or p-toluenesulphonic acid (PTS).

These are easily hydrolysed by dilute mineral acids to regenerate the original ketones. Therefore, ketals are used for protection of
keto groups in organic synthesis.

OR
Acetaldehyde polymerises in presence of mineral acids like HCl, H2SO4 and H3PO4 to form a cyclic trimer called paraldehyde (2,

4, 6-Trimethyl-1,3,5-trioxan). The structure of paraldehyde is

21. Electronic configuration of Co: [Ar]4s23d7

Electronic configuration of Co2+ : [Ar]4s03d7

 Cl- does not cause pairing of electrons because it is weak field ligand. 
Hence, 

OR

i. Haemoglobin a complex compound of iron acts as oxygen carrier in human body.
ii. Chlorophyll, a complex of Mg helps in photosynthesis.

22. The decomposition of A into product has value of k =  at 10°C and energy of activation 60 kJ . At what
temperature would k be ?
Give data:

 ;  ; Ea =60 kJ  ; T1 = 10°C = 10 + 273 = 283K ; T2 = ?

We know that,

T2= 297 K = 297-273= 24°C

23. IUPAC name. Pentaamminechlorido platinum (IV) chloride.
It has octahedral structure

M + 4L⇌ ML4

=β4
[M ]L4

[M][L]4

Cl−

4.5 × 103s−1 mol−1

1.5 × 104s−1

= 4.5 ×k1 103s−1 = 1.5 ×k2 104s−1 mol−1

log = [ ]
k2

k1

Ea

2.303

−T2 T1

T1T2

⇒ log =1.5×104s−1

4.5×103s−1

60×1000( −283)T2

2.303×8.314×283T2

=T2
16980000

57167
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24. 

25. Nucleoside Nucleotides

1. A nucleoside consists of a nitrogenous base covalently attached to
a sugar (ribose or deoxyribose) but without the phosphate group.

1. A nucleotide consists of a nitrogenous base, a sugar
(ribose or deoxyribose) and one to three phosphate
groups.

2. Several nucleoside analogues are used as antiviral or anticancer
agents.

2. Malfunctioning nucleotides are one of the main causes
of all cancers known of today.

3. Nucleoside = Sugar + Base 3. Nucleotide = Sugar + Base + Phosphate

4.Examples of nucleosides are cytidine, uridine. 4.Examples of nucleotides are adenosine, guanosine.

Section C
26. Here 

and 
 

Using the formula 

Ea = 182200.365 J mol-1

27. 

Thus A is but-2-ene and B is 2,3-dibromobutane

28. 

29. 

30. Solution: Glucose on treatment with acetic anhydride in the presence of pyridine or a few drops of conc. H2SO4, it forms glucose

Penta-acetyl derivative indicating the presence of 5 - OH groups. 5-OH group is attached to a different carbon atom. Out of which
one -OH group is primary (1°) alcoholic and four (C2, C3, C4, and C5) -OH group are \right. secondary (2°) alcoholic groups.

Glucose (or gluconic acid) on oxidation with nitric acid HNO3 gives saccharic acid (a dicarboxylic acid) indicating that one of the
primary (1°) alcoholic groups is oxidized to -COOH group but (2°) hydroxyl groups undergo oxidation only under drastic

C CHO C COOH (C COO Ca C − − CH3 − →−−−−
KMnO4

(O)

H3 − →−−−−−−−−−−−−
slaked lime, Ca(OH)2

H3 )2 − →−−
Heat

H3 C
||
O

H3

= 2.15 × LmoK1 10−8 l−1 s−1

= 2.39 × LmoK2 10−7 l−1 s−1

= 650K, = 700KT1 T2

R= 8.314 J moK−1 l−1

log = ( )
K2

K1

Ea

2.303R

−T2 T1

T1T2

log = = ( )2.39×10−7

2.15×10−8

Ea

2.303×8.314

700−650

650×700

log 1.11 × 10 = ×
Ea

19.147
50

455000

1.0457 = ×
Ea

19.147
1

9100

C − − C − C C − CH = CH − CH3 CH
|

Br

H2 H3 − →−−−−
alc.KOH

H3 H3 C − − − C−→−
Br2

H3 CH
|

Br

CH
|

Br

H3

C CH = CH2 H2 − →−−−−−
Hydration

aq. SH2 O4

C  - -   - - CH3 CH
|

OH

H2

(B)Propan - 2 - ol

− →−−−−−−−
Lucas reagent
ZnC |HCll2

C  - -   - - CH3 CH
|

Cl

H3

(C)

− →−−−−
alc.KOH

C CH = CH3 H2
(A)
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conditions. 

OR

a. Peptide linkage. Amino acids are bifunctional molecules with NH2 group at one end and COOH at the other. Therefore, the

COOH of one molecule and NH2 of another molecule interact by elimination of H2O to form an amide like linkage called

peptide bond or peptide linkage.
b. Primary structure. The sequence in which amino acids are linked with each other in polypeptide chain form primary

structure.
c. Denaturation. The process of by which secondary and tertiary structure of proteins get disturbed on change of pH or

temperature and they are not able to perform their functions. This is called denaturation of proteins.

Section D
31. Read the text carefully and answer the questions:

Vapour pressure of a liquid or a solution is the pressure exerted by the vapour in equilibrium with the liquid or solution at a
particular temperature. It depends upon the nature of the liquid and temperature. The non-volatile solute in solution reduces the
escaping tendency of the solvent molecules in the vapour phase because some of the solute particles occupy the positions of the
solvent molecules on the liquid surface. The relative lowering of the vapour pressure of a solution containing a non-volatile solute
is equal to the mole fraction of the solute in the solution. This is also known as Raoult's law. However, for solutions of volatile
solutes, the vapour pressure of a component in a solution at a given temperature is equal to the mole fraction of that component in
the solution multiplied by the vapour pressure of that pure component. The solutions in which each component obeys Raoult's law
is called an ideal solution. For ideal solutions  and  are also zero. Practically no solution is ideal. A non-ideal
solution is that solution in which solute and solvent molecules interact with one another with a different force than the forces of
interaction between the molecules of the pure components. There are two types of non-ideal solutions, showing positive
deviations and negative deviations from ideal behaviour. If for the two components A and B, the forces of interaction between A
and B molecules are less than the A-A and B-B interactions, the non-ideal solutions have positive deviations. On the other hand, if
the forces of interaction between A and B molecules are more than the A-A and B-B interactions, the non-ideal solutions have
negative deviations.

OR
It is an example of Non-ideal solution.

32. Read the text carefully and answer the questions:
The unique behaviour of Cu, having a positive E° accounts for its inability to liberate H2 from acids. Only oxidising acids (nitric

and hot concentrated sulphuric) react with Cu, the acids being reduced. The stability of the half-filled d sub-shell in Mn2+ and the

completely filled d10 configuration in Zn2+ are related to their E° values, whereas E° for Ni is related to the highest negative

H°. An examination of the  values the low value for Sc reflects the stability of Sc3+ which has a noble gas

configuration. The comparatively high value for Mn shows that Mn2+(d5) is particularly stable, whereas a comparatively low

value for Fe shows the extra stability of Fe3+ (d5). The comparatively low value for V is related to the stability of V2+ (half-filled

ΔHmixing ΔVmixing

PA = xA 

32 = xA  40 

xA = 

xA = 0.8

(i) × P ∘
A

×
32
40

For pure octane, x = 0 
 p(sol.)(mm Hg) = P (octane) = 35 + 65  0 = 35 mm of Hg

(ii)
∴ ×

The value of Vmixing and Hmixing is negative.(iii) Δ Δ

Δhyd Eo

( / )M 3+ M 2+
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t2g level). 

OR

The Stability of Cu2+ is more than Cu+ as stability depends on the hydration energy of the ions when they bond to the

water molecules. The Cu2+ ion has a greater charge density than Cu+ ion and thus forms much stronger bonds releasing
more energy.

Section E

a. 33. p-toluidine

b. N-isopropylaniline

c. t-butylamine

d. p-fluoroaniline

e. P-tert-butylaniline

OR

i. Methylamine and dimethylamine can be distinguished by the carbylamine test. Carbylamine test: Aliphatic and aromatic
primary amines on heating with chloroform and ethanolic potassium hydroxide form foul-smelling isocyanides or
carbylamines. Methylamine (being an aliphatic primary amine) gives a positive carbylamine test, but dimethylamine does not.

ii. Secondary and tertiary amines can be distinguished by allowing them to react with Hinsberg's reagent (benzenesulphonyl
chloride, ).
Secondary amines react with Hinsberg's reagent to form a product that is insoluble in an alkali. For example, N, N -

Due to the removal of an electron from the stable d10 configuration of Zn2+.(i)

Transition metals despite having high E° oxidation, are poor reducing agents because of their high heat of vaporization,
high ionisation energies and low heats of hydration.

(ii)

Cr2+ is reducing as its configuration changes from d4 to d3, the having a half-filled t2g level. On the other hand, the

change from Mn3+ to Mn2+ results in the half-filled (d5) configuration which has extra stability.

(iii)

C − − NH3 C
|

CH3

|
CH3

H2

S ClC6H5 O2
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diethylamine reacts with Hinsberg's reagent to form N, N - diethylbenzenesulphonamide, which is insoluble in an alkali.
Tertiary amines, however, do not react with Hinsberg's reagent.

iii. Ethylamine and aniline can be distinguished using the azo-dye test. A dye is obtained when aromatic amines react with
 at  followed by a reaction with the alkaline solution of 2-naphthol. The dye is

usually yellow, red, or orange in colour. Aliphatic amines give a brisk effervescence due to the evolution of  gas under
similar conditions. 

iv. Aniline and benzylamine can be distinguished by their reactions with the help of nitrous acid, which is prepared in situ from a
mineral acid and sodium nitrite. Benzylamine reacts with nitrous acid to form unstable diazonium salt, which in turn gives
alcohol with the evolution of nitrogen gas.

On the other hand, aniline reacts with  at a low temperature to form stable diazonium salt. Thus, nitrogen gas is not
evolved. 

v. Aniline and N-ethylaniline can be distinguished using the Carbylamine test. Primary amines, on heating with chloroform and
ethanolic potassium hydroxide form foul-smelling isocyanides or carbylamines. Aniline, being an aromatic primary amine,
gives positive carbylamine test. However, N-methylaniline, being a secondary amine does not.

i. a. 34. It is highly efficient and do not produce pollution.
ii. The H2O produced can be used by astronauts for drinking purpose.

b. We have, mass(m) deposited is

 

= 4.03 g 

 

V = Area  Thickness 
 

 thickness 

Thickness 

OR
Sacrificial protection: Sacrificial protection means covering the iron surface with a layer of metal which is more active
(electropositive) iron and thus prevents more active metal is zinc and the process is called galvanization. 
Cathodic protection or Electrical protection: A method of metal protection based upon the fact that there is no dissolution of
metal ions from the cathode of an electrochemical cell, since the cathode is more negative than the electrode potential of the
particular metal. Cathodic protection is used to prevent corrosion of submerged or underground work. 
Barrier protection: In barrier protection metal surface is not allowed to come in contact with moisture, oxygen and carbon
dioxide. This can be achieved by applying paint, grease, oiling or coated the surface with iron corroding metals such as nickel,
chromium, aluminium etc.

35. Answer the following questions:

HN (NaN + dil. HCl)O2 O2 0 − C5∘

N2

C C − N + HONO OH + ↑ + OH3 H2 H2 − →−−
0−5∘

C2H5 N2 H2

+ HN [ ] ↑ + − OH + HClC − NC6H5 H2 H2
Benzylamin e

O2 − →−−−−−−−
NaN +HClO2

C − CC6H5 H2 N+
2 l−

Unstable

− →−
OH2

N2 H CC6 56 H2
Benzyl alcohol

HNO2

N − + NaCl + 2 OC6H5 H2 − →−−−−−−−
273−278K

NaN +HClO2

C6H5 N2

+

Cl
_

H2

m = Z × I × t

m = × 0.5 × 2 × 60 × 60108
96500

= × 2 × 6 × 6108×5
965×10

4.03g = V × d

4.03g = V × 10.5gcm−3

×

V =
4.03

10.5

= 900c ×
4.03

10.5
m2

= 0.338cm3

900cm2

= 4.26 × cm10−4
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The properties of products formed are entirely different from that of the reactants, therefore, chemical reactions are
irreversible.

(i)

Crystal field splitting energy increases in following complex ion in the order : 

[Cr(Cl)6]3–, [Cr(CN)6]3–, [Cr(NH3)6]3+

(ii)

1-Ethoxy-2-nitrocyclohexane(iii)
Given compound,  

IUPAC name: N, N-dimethyl ethanamine.

(iv) C − − C CH3 N
|

CH3

H2 H3

D block elements are those elements in which the last electron enters the d orbital of the pen- ultimate shell.

For example : Sc (Atomic No. 21) has configuration 1s2 2s2 2p6 3s2 3p6 3d1 4s2. 4s orbital has lower energy than the
energy of 3d orbital so, last electron enters d orbital (3d) of pen-ultimate shell .

Similarly Fe( Atomic No. 26) has configuration1s2 2s2 2p6 3s2 3p6 3d64s2

Cr ( Atomic No. 24) and Cu (Atomic No. 29due to extra stability associated by half filled and fully filled orbital has
following configuration :

Cr :1s2 2s2 2p6 3s2 3p6 3d54s1

Cu:1s2 2s2 2p6 3s2 3p6 3d104s1

So, the general electronic configuration of d- block elements will be

(v)

(n − 1) nd1−10 s1−2
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