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CHEMISTRY

Solutions

UNIT-1 : Some Basic Concepts of Chemistry
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Radioactivity, Compton effect, photo electric 
effect.        (Any one)

 Ans. 2. Atomic mass = equivalent weight × valency.
 Ans. 3. Reactant is left unreacted.

Section-B

 2 Marks Questions

 Ans. 4. (i) Water is made up of two elements hydrogen 
and oxygen in the fixed ratio of 1 : 8 by mass.

  (ii) It can be decomposed into its constituent 
elements H and O by passing electric current.

 Ans. 5. H2 + O2  → H2O
    4   +   x           36
  According to law of conservation of mass:

4 + x = 36
  x = 32 g of oxygen must have been used.
 Ans. 6. (i) F is Faraday’s constant.
  (ii) It has a value of 96500 coulombs.

 Ans. 7. According to ideal gas equation,

  PV = w
RT

M

  Where P = 
750
760

 = 0.987 atm

  V = volume = 0.28 L

  0.987 × 0.28 = 
0.344

M
 × 0.0821 × 305

  0.276 M = 8.613
  M = 31.2 

Section-C

 3 Marks Questions

 Ans. 8. Mass of Cadmium taken = 0.9367g
  Mass of CaCl2  formed = 1.5276 g
  Mass of Chlorine that combines with 0.9367g of 

Cadmium = 1.5276 – 0.9367 = 0.5909 g
  Hence the equivalent weight of Cadmium 

  = 
mass of metal

35.5
mass of chlorine

×  

  = 
0.9367

35.5 56.27
0.5909

× =  

 Ans. 9. Avogadro’s number = 6.022 × 1023

  No. of seconds taken to spend  6.022 × 1023 

rupees = 
23

6
6.022 10

10
×  = 6.022 × 1017

  1 second = 3.169 × 10–8 years

  6.022 × 1017  seconds = 3.169 × 10–8 × 6.022 × 1017

  = 1.098 × 1010 years

  It will take  1.098 × 1010 years.

 Ans. 10. N2     +   3H2 → 2NH3
  1 vol       3 vol      2 vol
  Ratio of  H2 : NH3 is 3 : 2
  Thus, 
  3 litres of H2 produces NH3 → 2 litres

  \ 6 litres of H2 will produce NH3 → 
2

6
3
×  

  = 4 litres
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Section-D

 5 Mark Questions

 Ans. 11. (i) Matter is made up of extremely small discrete 
particles, called atoms.

  (ii) Atoms of particular element are identical 
in all respects, i.e., they possess same size, 
same shape, same mass and similar chemical 
properties.

  (iii) Atoms of one element differ from the atoms 
of other elements in all respects. 

  (iv) The atoms of two elements differ in their 
mass, shape, size and chemical properties.

  (v) Atoms are indivisible, i.e., they cannot be 
further subdivided.

  (vi) Atoms are indestructible, i.e., they can 
neither be created nor destroyed.

  (vii) Atom is the unit of a chemical reaction, i.e., 
it is the smallest particle that takes part in 
chemical reaction.

  (viii) Atoms of different elements combine with 
each other in a fixed simple whole number 
ratio to form compounds.

 Ans. 12. Given: Weight of sugar syrup = 214.2 g
  Weight of sugar present = 34.2 g
  Molecular mass of sugar (C12 H22O11) = 342

  (i) Calculation of molality:

   No. of moles of sugar = 34.2
0.1

342
=

   Wt. of water = 214.2 – 34.2 = 180 g

   Molality of solution 

   = 
No. of moles of sugar
Weight of water in kg

 

   = 
0.1

0.18
= 0.56 mol kg–1

   Molal conc. = 0.56 mol kg–1

  (ii) Mole fraction:
   No. of moles of sugar (n1) = 0.1

   No. of moles of water (n2) = 180
10

18
=

   Total no. of moles in solution 

   = n1 + n2 = 0.1 + 10 = 10.1

   Mole fraction of sugar 

   = 31

1 2

0.1
9.9 10

10.1
n

n n
−= = ×

+
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UNIT-2 : Structure of Atom
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. 1.759 × 108 Cg–1.
 Ans. 2. Max Planck.

 Ans. 3. 1.09679 × 10–7 m   or 109679 cm.

Section-B

 2 Marks Questions

 Ans. 4. Zeeman effect
  Magnetic quantum numbers.

 Ans. 5. 
2

2
2

8
( ) 0

m
v E V

h
π

ψ + − ψ =

  Where, E is the total energy of system,
  V = PE of the system,
  m = mass of the electron,
  h = Planck’s constant

 Ans. 6. Isobars: The atomic species which possess the 
same mass number but different atomic number 
are called isobars. For e.g., 40 40 40

18 19 20Ar, K and Ca
 Ans. 7. l = 580 nm = 580 × 10 –9 m, c = 3.0 × 108 m/s

  n = 
8

9
380 10
580 10

c
−

×
=

λ ×
 = 5.17 × 1014 s–1

  9
1 1

580 10−
ν = =

λ ×  = 1.72 × 106 m–1

Section-C

 3 Marks Questions

 Ans. 8. According to Einstein’s photo electric equation:

  hn =W + 21
2

mv

  n = 
8

9
3 10

400 10
c

−

×
=

λ ×
 = 7.5 × 1014 Hz

  m =  9.109 × 10–31 kg 
  n = 5.85 × 105 m/s
  h = 6.626 × 10–34 Js
  Substituting,

  W = 21
2

h mvν −

  W = (6.626 × 10–34 × 7.5 × 1014) 

                         – 311
9.109 10

2
− × × 

 
 ×  (5.85 × 105)2

   W = 3.4 × 10–19 J
  The minimum energy required to remove an 

electron = 3.4 × 10–19 J.
 Ans. 9. (i) It was unable to explain the spectra of atom 

containing more than one atom.

  (ii) It was unable to explain the fine spectrum of 
atoms.

  (iii) It was unable to explain the effect of electric 
and magnetic fields on the spectra of atom.

  (iv) He explained electrons are discrete particles 
moving in a well-defined orbit. This theory 
was later rejected by scientists. It is now 
believed that electrons have dual nature and 
the orbits are not well defined.

  (v) Bohr’s model is not in accordance with 
Heisenberg’s uncertainty principle.

  (vi) It could not explain the mode of formation 
and geometry of molecules which are formed 
by union of two or more atoms.

 Ans. 10. (i) The principal shell to which electron belongs.
  (ii) The energy of the principal shell.
  (iii) The radius of the principal shell.



4  | OSWAAL ISC Chapterwise & Topicwise Question Bank, CHEMISTRY, Class-XI

Section-D

 5 Marks Questions

 Ans. 11. (i) Chromium has atomic number is 24.
  (ii) It should have the electronic configuration: 

1s2, 2s2, 2p6, 3s2, 3p6, 3d4, 4s2.
  (iii) In this case 4s is completely filled but 3d is 

neither completely filled nor half filled.
  (iv) In Chromium, the inter electronic repulsion 

forces one 4s electron to enter 3d subshell to 
acquire the configuration, 1s2, 2s2, 2p6, 3s2, 
3p6, 3d5 , 4s1.

  (v) This makes both 3d and 4s half- filled and 
imparts an extra stability to the atom.

 Ans. 12. For H or H like atoms,

  En = 
18 2

2
2.178 10 Z

n

−×   J/atom

  For He+ ion (Z = 2) the energy emitted in 
transition from n = 4 to n = 2., i.e., DE = E4 – E2.

  
18

2
2.178 10 4

4

−× ×
 – 

18

2
2.178 10 4

2

− × ×
− 
  

  = 2.178 × 10–18 × 4 
1 1
4 16

 − 
 

 

  = 1.633 × 10–18 J/atom
  The wavelength corresponding to this energy is 

given by:

  l = 
34 8

18
6.626 10 3 10

1.633 10
hc
E

−

−

× × ×
=

∆ ×
 = 1.217 × 10–7 m

  A transition from higher level to n1 = 1 level in H 
may give this wave length.

  Suppose the higher level is n2.
   For H spectrum,

  
2 2
1 2

1 1 1
n

R
n

 
= −=


ν  λ 

  In the present case n1 = 1

  R = 1.0974 × 107 m–1, l = 1.217 × 10–7 m

  
7 2 2

2

71
1.0974 10

1.21
1 1
17 10 n−

 
− 


=

× 
× 

  n2 = 1.9961 = 2

  Hence transition n= 2 to n = 1 in hydrogen 
will have the same wavelength as n = 4 to n =2 
transition in He+ spectrum.
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UNIT-3 : Classification of Elements and  
Periodicity in Properties

Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Atomic number.
 Ans. 2. The elements with similar electronic 

configuration are arranged at regular intervals 
in the periodic table, the similar properties also 

occur at regular intervals in the periodic table 
and this is the main cause of periodicity.

 Ans. 3. 18 groups.

Section-B

 2 Marks Questions

 Ans. 4. (i) Block : s -block
   Period : 3
   Group : 1
  (ii) 1s2 2s2 2p6 3s2 3p6 3d3 4s2

   Block : d-block
   Period : 4th (for valence shell n = 4)
   Group : 2 + 3 = 5
 Ans. 5. 

Groups Periods

It consists of vertical 
columns called groups

It consists of horizontal 
rows called periods.

It consists of 18 groups It consists of total seven 
periods.

 Ans. 6. (i) The number of shells remains same across 
the period.

  (ii) Due to increase in atomic number, the 
nuclear charge increases.

  (iii) As a result, nuclear charge is pulled towards 
the nucleus.

  (iv) Thus, the size of atom decreases.
 Ans. 7. Li+ ions are smaller in size and are unable to 

stabilize the large carbonate ions. Cations of 
other alkali metals are larger in size and can thus 
easily stabilize carbonate ions.

Section-C

 3 Marks Questions

 Ans. 8. (i) These gases have complete outermost shell.
  (ii) Thus, have stable electronic configuration.
  (iii) They have practically no tendency to lose or 

gain electrons.
  (iv) Thus, these electrons do not participate in 

chemical reactions.
 Ans. 9. (i) Isotopes of an element have same atomic 

number and therefore exhibit similar 
chemical properties.

  (ii) In long form periodic table, elements 
possessing similar chemical properties are 
grouped together in one block.

  Thus the position of isotopes are justified.

 Ans. 10. (i) The completely filled or half- filled sub shells 
have extra stability.

  (ii) Thus, filling of electrons in 3d subshells gets 
disturbed in chromium to attain the stable 
electronic configuration.

  (iii) In the general trend of filling electrons, 
chromium should have configuration, 1s2 

2s2 2p6 3s2 3p6 3d4 4s2. Here 4s subshell, 
completely filled but 3d subshell is neither 
half-filled nor completely filled.

  (iv) In chromium, 4s electron jumps to 3d subshell 
to attain configuration 1s2 2s2 2p6 3s2 3p6  
3d5 4s1.

  (v) This makes both 3d and 4s half-filled and 
gives an extra stability to the atom.
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Section-D

 5 Marks Questions

 Ans. 11. (i) The amount of energy involved on addition 
of an electron to the outermost shell of an 
isolated gaseous atom of that element to 
form a gaseous anion is called electron gain 
enthalpy.

  (ii) Electronic configuration of halogens is ns2 
np5. They need only one electron to attain 
noble gas configuration of ns2 np5.

  (iii) They have strong tendency to accept the 
added electrons.

  (iv) Thus, halogens have the most negative 
electron gain enthalpy.

 Ans. 12. (i) The name of an element should be derived 
directly from its atomic number using the 
numerical roots.

  (ii) The roots should be written together in the 
order of the digits present in the atomic 
number.

  (iii) It should be terminated by the suffix - ium.
  (iv) If enn occurs before nil, the second n of enn 

should be dropped.
  (v) The final i of bi and tri should be dropped 

when they occur before ium.
  (vi) The symbols of element can be derived by 

composing the initial letters of the numerical 
roots (abbreviations) which constitute the 
name.
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UNIT-4 : Chemical Bonding and Molecular Structure
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Copper and Iron.
 Ans. 2. As they do not contain d- orbitals, second period 

elements do not show variable valency. 

 Ans. 3. As there is more difference in the 
electronegativities of F and Cl atoms, the dipole 
moment of HF is greater than that of HCl.

Section-B

 2 Marks Questions

 Ans. 4. Na has electronic configuration of 1s2 2s2 2p6  
and  Cu has 1s2 2s2  2p6  3s2 3p6  3d10

  d electron of the s2 p6 d10 shell of Cu  screen the 
nuclear charge less effectively as compared to 
the s and p electrons of the s2 p6 shell of Na.

  The effective nuclear charge in a Cu cation is 
greater than that of Na ion.

  Thus Cu+ Cl– is more electrovalent than Na+Cl–.  
 Ans. 5. (i) Valance Bond theory is unable to explain the 

formation of coordinate covalent bonding in 
which both the electrons forming the bond 
come from one atom only.

  (ii) This theory gives no explanation for 
paramagnetic nature of O2 molecule.

  (iii) This theory is unable to provide a satisfactory 
explanation to bonding in metals, odd electron 
molecules and interstitial compounds.

 Ans. 6. (i) Noble gases are in a state of maximum 
stability. As these gases have completely 
filled valence shell.

  (ii) Thus, under normal conditions, they do not 
undergo chemical combination.

  (iii) Thus, they are monoatomic.
 Ans. 7. BF3 and BCl3.

Section-C

 3 Marks Questions

 Ans. 8. Electronic Configuration of P is: 1s2 2s2 2p6 3s2 
3px

1 3py
1 3pz

1.
  It has three valence electrons, which combines 

with three chlorine atoms and thus achieve an 
octet.

  The remaining two atoms of chlorine are 
attached to central Phosphorus atom by singlet 
linkage.

   

Cl

Cl

Cl

Cl

Cl

P or P
ClCl

ClCl

Cl

 Ans. 9. The electronegativity of boron is 2.0 and that of 
Cl is 3.0

  Due to the difference in electronegativity, B-Cl 
bond is polar and has a definite dipole moment. 
BCl3  is a trigonal planar molecule due to sp2 
hybridization state of B. The three B-Cl bond 
lies in same plane at an angle of 120°. Therefore, 
the resultant dipole moment of two B-Cl bonds 
is equal in magnitude and opposite in direction 
to the dipole moment of third B-Cl bond. As a 
result the net dipole moment of BCl3 is zero as 
shown below:

  

Cl B

Cl

Cl

Resultant of two

B–Cl bonds

120

Net dipole moment = 0

o

 Ans. 10. (a) Bond order = 
2 0

1
2 2

b aN N− −
= =   
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  (b) Status of bond: Bond order is one, the two 
hydrogen atoms are connected by single 
bond.

  (c) Stability: Bond order is positive, thus H2 is a 
stable molecule.

  (d) Diamagnetic nature: H2 does not contain any 
unpaired electron, hence it is diamagnetic in 
nature.

Section-D

 5 Marks Questions

 Ans. 11. 

1s1s

sp

sp

sp sp

sp

sp
spsp

2

2

2 2

2

2

zz

1s1s

sp sp
z z

H-atomH-atom

H-atom H-atom

H H

HH

C C

120
o

120
o

H H

HH

C C

120
o

120

120

or
o

o

π

π
σ

σσ

σ σ

(a)

C
H HC

π-bond

π-bond

H C C H

180
o

σ-bond

Linear Structure of acetylene molecule

(b)

 Ans. 12. (i) In the crystal lattice of ice, water molecules 
are not closely packed, there exists vacant 
spaces between them. So for a given mass, 
ice occupies more volume than water. 
Consequently, density of ice is less and 
hence it floats over water.

  (b) On heating ice, the hydrogen bonds break 
progressively and the molecules start 
packing more closely in the vacant spaces. 

This happens at 4°C when the water acquires 
maximum density. 

 ● Beyond this temperature, due to close 
packing of molecules the normal 
expansion in liquid compensates the 
increase in density. 

 ● Therefore above 4°C the density decreases 
with increase in temperature.
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UNIT-5 : States of Matter – Gases and Liquids
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. The graph plotted at constant volume between 
pressure (P) and temperature (T) of a gas is 
called an isochore.

 Ans. 2. The law is helpful to determine the pressure of 
dry  gas even when it is collected over water and 
is moist.

 Ans. 3. Gases like H2 and He have very low critical 
temperatures. They can be liquified when 
they are cooled below their respective critical 
temperature and then subjected to adequate 
pressure.

Section-B

 2 Marks Questions

 Ans. 4. (a) In liquids, the molecules are more closely 
packed and the inter molecular space is 
much smaller as compared to gases.

  (b) The molecules are held together by strong 
cohesive forces.

  (c) This also prevents the molecules from 
moving faster.

  (d) Thus, the rate of diffusion is much less as 
compared to gases.

 Ans. 5. The boiling point of liquid increases by 
increasing the pressure. Water boiling at high 
temperature due to reduced pressure, provides 
more heat to the food and cooks it faster.

 Ans. 6. The deviation of real gases from ideal gas 
behaviour can be expressed in terms of factor 
known as compressibility factor. It is represented 
by Z and is defined as, ratio of product of PV and 
nRT. 

PV
Z

RTn
=

  It depends upon the nature of the gas.
 Ans. 7. (1) When the pressure of gas increases, its 

volume decreases.
  (2) Pressure is directly proportional to the 

inverse of the volume of the gas.

Section-C

 3 Marks Questions

 Ans. 8. On Earth, P1 = 1.000 atm, V1  = 175 L
  At a height of 2000 m , P2 =  0.8000 atm
  Since the temp is assumed to be constant,
  P1V1 = P2V2

  V2 = 1 1

2

1.000 175
218.7 L

0.8000
P V
P

×
= =  

 Ans. 9. 2
a

P
V

 + 
 

 (V – b) =RT

  a and b are called as Van der Waal’s constant.
  They depend on the nature of the gas. Larger the 

value of ‘a’ for a gas, greater will be the attractive 
forces between the molecules. A gas with higher 
value of ‘a’ possess greater tendency to get 
liquified.

  SI unit of ‘a’ is Nm4 mol –2

  a = 
2

2
pV
n

 

  ‘b’ is the excluded volume of the gas. Higher the 
value of ‘b’, greater is the actual volume of the 
molecules of the gases.

  SI unit of ‘b’ is m3 mol–1

  b = excluded volume
n

   

 Ans. 10. F a A 
dv
dx

 

  F = 
dv

A
dx

η
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  where, h  is called the coefficient of viscosity.
  Coefficient of viscosity may be defined as 

the tangential force required per unit area to 
maintain a unit velocity gradient, i.e., to maintain 

a unit velocity difference between two layers 
which are unit distance apart.

  Reciprocal of coefficient of viscosity is fluidity.
  SI unit of viscosity = Nm–2 or Pa s (Pascal second).

Section-D

 5 Marks Questions

 Ans. 11. (a) Total number of moles (n) present in the 
gaseous mixture.

   

3.2 4.4
0.3

16 44
+ =

   (mol mass of CH4 = 16 and mol mass of CO2 
= 44)

   As per gas equation,
   PV = nRT
   P × 9 = 0.3 × 8.314 × 103 × 300

   P = 
30.3 8.314 10 300

9
× × ×

 = 8.314 × 104 Pa. 

  (b) V1 = 3 L

   T1 = 32 + 273 = 305 K

   P = 1 atm

   V2 = ?

   T2 = 18 + 273 = 291 K

   P2 = 1 atm

   ⇒ 1 1 2 2

1 2

P V P V
T T

=  = 21 3 1
305 291

V× ×
=

   V2 = 
3 291

305
×

 

   V2 = 2.86 L 

 Ans. 12. (i) u  = 
8 RT

Mπ 

   = 
78 8.31 10 273

3.14 28
× × ×

×

   = 
2 831 39

314
× ×

 

   = 820.642 10×  

   = 4.54 × 104 cm/s

  (ii) u = 
3 RT

M

   u = 3 8.31 10 273
28

× × ×

   u = 
73 8.31 273 10

28
× × ×

   u = 
897.227 10

4
×

 = 824.306 10×

   u = 4.93 × 104  cm/s 

  (iii) a = 
2 RT

M

   a = 
72 8.31 10 273

28
× × ×

 

   = 
78.31 39 10

2
× ×  

   = 816.2045 10×  

   = 4.02 × 104 cm/s
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UNIT-6 : Chemical Thermodynamics
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Intensive properties: Specific heat, pressure, 
refractive index,

  Extensive properties: Volume, free energy, 
internal energy, number of moles.

 Ans. 2. Burning of methane in oxygen.
 Ans. 3. Third law of thermodynamics says: At absolute 

zero (0 K) the entropy of a perfectly crystalline 
substance is zero.

Section-B

 2 Marks Questions

 Ans. 4. Calorific value of sugar (C12 H22 O11) 

  = 
5645
342

= 16.5 kJ g–1

  (molecular mass of sugar = 342)    
  Calorific value of sugar (C12 H22 O11) is 16.5 kJ g–1.

 Ans. 5. In crystalline solid state, the constituent particles 
are arranged in a well-ordered fashion and 
the randomness is minimum, so the entropy is 
minimum. In the gaseous state, the constituent 
particles are free to move in the available space. 
Thus randomness is maximum for the gaseous 
state, and thus the entropy is maximum.

 Ans. 6. Dvap H =  40.8 kJ mol–1

  Tb = 100 °C = 100 + 273 = 373 K
  Entropy of vaporisation ,

  Dvap S = 
vap

b

H

T

∆
 = 

40.8
373

 = 0.10938 kJ mol–1 K–1

 Ans. 7. The internal energy of the system depends 
on the state of the system and not the path by 
which it attains that state. Internal energy (DU 
or DE) depends only on initial and final states of 
system.

  Thus, DU is not dependent on the path and is 
stated as:

  DU = Ufinal – Uinitial

Section-C

 3 Marks Questions

 Ans. 8. The criteria for spontaneity in terms of free 
energy change is:

  ● If DG is negative(DG < 0), the process is 
spontaneous. 

  ● If DG is zero(ΔG = 0), the process is at 
equilibrium. 

  ● If DG is  positive(DG > 0), the process is non-
spontaneous.

 Ans. 9. If DS total  is positive, the process is spontaneous 
in the direction as mentioned.

  If DS total  is zero, the process is at equilibrium.
  If DS total  is negative, the process is non- 

spontaneous in the direction as mentioned.

 Ans. 10. According to Hess’s law of constant heat 
summation, “The enthalpy change in a chemical 
reaction is the same whether the reaction occurs 
in one step or several steps. If it occurs in several 
steps, the enthalpy of the reaction is algebraic 
sum of the enthalpies of reaction corresponding 
to all the steps”.

  Applications:             (Any 2)
  ● Determination of heat of formation.
  ● Determination of heat of transition.
  ● Determination of heat of hydration.
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Section-D

 5 Marks Questions

 Ans. 11. According to first law of thermodynamics,” 
Energy can neither be created nor destroyed 
although it can be converted from one from to 
another.”

  (1) We are not able to construct a perpetual 
machine, a machine which would produce 
work without consuming energy.

  (2) On supplying 286.0 kJ of electrical energy to 
one mole of water, it decomposes to give one 
mole of hydrogen and half mole of oxygen.

  (3) If one mole of hydrogen is allowed to burn 
in half mole of oxygen, one mole of water is 
formed and same amount of energy in the 
form of heat is liberated.

  (4) This explains energy is always conserved, 
though it may change the form of energy.

  (5) There is a relation ship between heat energy 
and work energy. For every 4.184 joules of 
work done on a system, one calorie of heat is 
produced.

 Ans. 12. First law of thermodynamics says,

  The internal energy of a system can be changed 
in the following two ways:

  ● either by allowing the heat flow into the 
system or out of the system.

  ● by the work done on the system or the work 
done by the system.  

  Suppose 
  U1 : internal energy of a system under particular 

conditions.
  q : amount of heat supplied to the system.
  So, the increase in internal energy is from U1 to 

U1 + q
  w : Work-done on the system.
  U2 : internal energy in the final state
  U2 = U1 + q + w
  U2 – U1 = q + w
  DU = q + w (i)
  Thus, change in internal energy = heat supplied 

to the system + work done on the system.
  Eqn (i) is the mathematical statement of the first 

law of thermodynamics.
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UNIT-7 : Equilibrium
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. At concentration temperature, the rate of 
chemical reaction is directly proportional to the 
product of active masses of reacting species, 
with each active mass raised to the power equal 
to stoichiometric coefficient of that species in 
chemical reaction.

 Ans. 2. Kp = Kc (RT)D

 Ans. 3. Kc = 
2

3
2 2

2 2

2[ ]
[ ( )] [ ]

(1.90)
( ) 0.60( ) ( )0.82

SO g
SO O gg

=   

  Kc  = 12.229 L mol–1

Section-B

 2 Marks Questions

 Ans. 4. Lewis acids: BCl3, SO2, Fe3+, SnCl4, Ni   
  Lewis bases: Cl–, OH−, CH3OH, NH3.

 Ans. 5. Salt hydrolysis: Hydrolysis is a process in which 
a salt reacts with water to form acid and base.

  Salt + water 


 Acid + base
  BA + H2O 



 HA + BOH
  This interaction of the salt with ions furnished 

by water and anions of the salt and H+ ions 
furnished by water to from an acidic or basic 
solution is called salt hydrolysis.

 Ans. 6. (1) The concept helps in determination of 
relative strengths of acids and bases.

  (2) This concept also explains the catalytic action 
of acids.

 Ans. 7. Haemoglobin combines with oxygen in the 
lungs to form oxyhaemoglobin. In the tissues, 
the partial pressure of oxygen is low. 

  Following the Le Chatelier’s principle, the 
equilibrium shifts towards left to increase 
the partial pressure of oxygen. Thus, 
oxyhaemoglobin decomposes to give oxygen to 
its tissues.

Section-C

 3 Marks Questions

 Ans. 8. Moles of NH3 formed = 5.6 moles
  Moles of N2 converted into ammonia = 5.6 /2  

= 2.8 moles
  Moles of H2 converted into ammonia = (5.6 × 3)/2 

= 8.4 moles
  N2 (g)  + 3H2 (g) 



 2NH3 (g)

Initial moles 15 20 0

D – 2.8 – 8.4 + 5.6

At equilibrium 12.2 11.6 5.6

  Therefore, [N2] = 12.2
8

 = 1.525

  [H2]3 = 
11.6

8
 = 1.45

  [NH3]2 = 
5.6
8

 = 0.7 (total vol is 8 L)

  Kc = 
[ ]

[ ] [ ]

2
3

3
2 2

NH

N H

  Kc = 
[ ]

[ ] [ ]

2

3

0.7 0.49
4.651.525 1.45

=

  Kc = 0.1053
 Ans. 9. Every acid change into base after releasing one 

proton, and every base change into acid on 
accepting one proton.

  Acids and bases thus exists in pairs, these pairs 
are called as conjugate pairs e.g.

  HCl (aq) + H2O (l) 


 H3O+ (aq) + Cl– (aq)
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  In the above reaction, HCl releases a proton to 
form Cl– ions.

  So, HCl is an acid and Cl–  is its conjugate base.
  H2O molecule accepts the proton given by HCl 

and changes H3O+ ions.
  So H2O is a base and  H3O+ is its conjugate acid.
  HCl (aq) + H2O (l) 



 H3O+ (aq) + Cl–  (aq)
  (acid)                   (base)                     (conjugate acid)   (conjugatebase)

 Ans. 10. In the saturated solution of common salt:
  NaCl (s) 


 Na+ (aq) + Cl– (aq)

  Ksp =[Na+] [Cl–]
  Pass HCl gas through the saturated solution. 

This increases the conc. of Cl– ions due to 
dissociation of HCl (HCl 



 H+ + Cl– ) and a 
stage comes when the ionic product [Na+ ][Cl–] 
exceeds the value of Ksp for NaCl. At this stage 
pure NaCl gets precipitated.

Section-D

 5 Marks Questions

 Ans. 11. Given ,
  Ka = 9.55 × 10–10, Kb = 1.8 × 10–5 and 

  Kw = 1.0 × 10–14 , c = 0.1 M
  Ammonium cyanide (NH4CN)  is a salt of weak 

acid (HCN)  and weak base (NH4OH)
  The hydrolysis is shown as,

  NH4
+ + CN– + H2 O 



 NH4OH + HCN

  (i) Calculation of hydrolysis constant:
   For a salt of weak acid and weak base,

   Kh = w

a b

K
K K

   Substituting,

   Kh = 
14

10 5
1.0 10

9.55 10 1.8 10

−

− −

×
× × ×

   Kh = 0.582
  (ii) Calculation of degree of hydrolysis:

   h = w

a b

K
K K

   h = 
14

10 5
1.0 10

9.55 10 1.8 10

−

− −

×
× × ×

   h = 0.763
  (iii) Calculation of pH of the solution:

   pH = 1 1 1
2 2 2w a bpK pK pK+ −

   pH = 10 10
1 1

( log ) ( log )
2 2w aK K− + −

    
10

1
( log )

2 bK− −

   Substituting,

   pH = 14
10

1
( log 1.0 10 )

2
−× − ×

    + 10
10

1
( log 9.55 10 )

2
−× − ×

    – 5
10

1
( log 1.8 10 )

2
−× − ×  

   = 7 + 4.51 – 2.37 = 9.14
 Ans. 12. Acetic acid is a weak acid and it is partially 

ionized in the solution. 
  As it is 5% dissociated, its degree of dissociation 

a is given by a = 5/100 = 0.05  The ionization of 
acetic acid can be expressed as

  CH3COOH (aq) + H2O (l) 


 
  Initial conc. 0.01

  CH3COO– (aq) + H3O+ (aq)
                                                                       0                            0
   Conc. at equilibrium 0.01(1– 0.05) 0.01 × 0.05                            
  [H3O+] = 0.01× 0.05 = 5× 10–4 mol L–1

  Hence, pH = – log10 [H3O+] 

  = – log10  (5 × 10–4) = 3.3 
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SELF ASSESSMENT PAPER

UNIT-8 : Redox Reactions
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. White ppt. of ZnS is formed.
 Ans. 2. Diphenylamine is used as an indicator. As 

Cr2O7
– does not act as self- indicator, it oxidises 

the diphenylamine after the end point to 

produce intense blue colour which signifies the 
completion of titration.

 Ans. 3. It converts the two half cells and completes the 
circuit. It keeps the solution electrically neutral 
in the two half cells.

Section-B

 2 Marks Questions

 Ans. 4. Zinc atom loses two electrons, get oxidised and 
pass into the solution in the form of Zn+2 ions.

  The blue colour of the solution is discharged, 
due to conversion of blue coloured Cu+2 ions 
into copper atoms. The electrons lost by zinc are 
accepted by Cu+2 ions and thus Cu+2 ions are 
reduced.

 Ans. 5. 2H2S(g)  + SO2(g) → 3S(s) + 2H2O(g)
                     O.N   –2                                    +4                 0

  O.N. of S changes from – 2 in H2S and +4 in SO2 
to O in elemental sulphur.

 Ans. 6. The oxidation number of fluorine in all its 
compounds is always -1 because it has seven 
electrons in its valence shell and needs only one 
electron to have octet configuration and fluorine 
is very reactive.

 Ans. 7. It is a disproportionation reaction in which 
(CN)2 is simultaneously reduced to CN– ions and 
oxidised to CNO– ions. The reaction takes place 
in basic medium.

Section-C

 3 Marks Questions

 Ans. 8. In the formation of MgO:
  2 Mg + O2 → 2 MgO
  here, Mg loses two electrons to form Mg2+.

Therefore, magnesium has undergone oxidation.
  Mg → Mg2+ + 2e–

  2 Mg → 2 Mg2+ + 4e–

  Oxygen atom has accepted two electrons given 
by magnesium and has undergone reduction.

  O + 2e– → O2–

  O2 + 4e– → 2O2–

  Thus, in this reaction, electrons are transferred 
from one reactant to another is called as redox 
reaction.

  Here, Magnesium is a reducing agent while 
Oxygen is an oxidising agent.

Ans. 9. 

S. No Substance oxidised Substance reduced Oxidising agent Reducing agent

1. C6H6O2 (aq) AgBr (s) AgBr C6H6O2 (aq)

2. HCHO (l) [Ag(NH3)2]+ (aq) [Ag(NH3)2]+ (aq) HCHO(l)

3. HCHO(l) Cu2+(aq) Cu2+(aq) H2O2(l)

4. N2H4(l) H2O2 (l) H2O2(l) N2H4(l)
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 Ans. 10. Al (s) → Al+3 (aq) + 3e– (oxidation)
  Ag+ (aq) + e– → Ag(s) (reduction)
  Total reaction:

  Al(s) → Al+3 (aq) + 3e–

  [Ag+ (aq) + e– → Ag (s)] × 3

  Al (s) + 3Ag+ (aq) → Al+3 (aq) + 3 Ag(s)

Section-D

 5 Marks Questions

 Ans. 11. The given equation is:

  Cr (OH)3 + IO3
– → CrO4

2– + I –

  Write the oxidation number of atoms:
  The given equation is:

  Cr (OH)3 + IO3
– → CrO4

2– + I –

  Write the oxidation number of atoms:
  Cr(OH)3  +  IO3

– → CrO4
2– + I –

                   +3  – 2 +1            +5 –2         +6 –2        – 1

  Cr(OH)3 undergoes oxidation while IO3
–  under-

goes reduction. The given reaction can be split 
up in the following two half reactions:

  Cr(OH)3 → CrO4
2– (oxidation half reaction)

  IO3
– → I–                 (reduction half reaction)

  Balancing oxidation half reaction:
  The atoms other than H and O, i.e., Cr is already 

balanced. The given reaction proceeds in basic 
medium. Therefore, O atoms should be balanced 
by adding OH– .

  They can be balanced as:
    Cr (OH)3 + OH– + 4OH– → CrO4

2– +4 H2O

  Or, Cr(OH)3 + 5 OH– → CrO4
2– +4 H2O

  The right hand side is deficient in three negative 
charges. Therefore, charge can be balanced by 
adding three electrons on the right.

  Cr(OH)3 +  5 OH– → CrO4
2– +4 H2O + 3e–

  This is the balanced oxidation half reaction.

 Ans. 12. Step 1: The given equation is:

  K2Cr2O7 + HCl → KCl +CrCl3 + H2O + Cl2
  Step 2: Writing the oxidation number of atoms, we have

  

– 2 –1 –1 – 2+1 +6 +1 +1 –1 +3 +1 0

2 2 7 3 2 2K Cr O + H Cl K Cl + CrCl + H O + Cl→→

  Step 3: Identify the redox couple in the reaction and split the given reaction into two-half reactions:

  

–1+1 0
1

2O : 2HCl Cl 2e→ −→ +

  

– 2+1 +6 +3 –1
–

2 2 7 3R : K Cr O + 6e 2CrCl→→

  (O = oxidation half reaction; R = reduction half reaction)
  Step 4: (a) Balancing half reactions. Balance all other atoms except hydrogen and oxygen.

   

–1+1 0
–

2O : 2HCl Cl + 2e→→

   

+6 – 2 +3+1 –1
–

2 2 7 3R : K Cr O + HCl + 6e 2CrCl + 2KCl→→

  (b) Balance the charge. For reactions in an acidic solution, balance the charge so that both sides have the same 
total charge by adding a H+ ion to the side deficient in positive charge.

   

+1 –1 0
– +

2O : 2HCl Cl + 2e + 2H→→
   

  

+1 +6 – 2 +3 –1
– +

2 2 7 3R : K Cr O + 8 HCl + 6e + 6H 2CrCl + 2KCl→→

  (c) Balance the oxygen atoms.

   

+1 –1 0
– +

2O : 2HCl Cl + 2e + 2H→→

  

+1 +6 +3 –1–2
– +

2 2 7 3 2R : K Cr O + 8 HCl + 6e + 6H 2CrCl + 2KCl + 7H O→→
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  Step 5: Make electron gain equivalent to electron lost. The electrons lost in the oxidation half-reaction must be 
equal to the electrons gained in the reduction half reaction. To make the two equals,  multiply the coefficients 
of all species by integers producing the lowest common multiple between the half-reactions.

  

+1 –1 0
- +

2O : 2HCl Cl + 2e + 2H 3→→ ×

  

+1 +6 +3 –1–2
– +

2 2 7 3 2R : K Cr O + 8HCl + 6e + 6H 2CrCl + 2KCl + 7H O 1→→ ×

  

+1 –1 0
– +

2O : 6HCl 3Cl + 6e + 6H→→

  

+1 +6 – 2 +3 –1
– +

2 2 7 3 2R : K Cr O + 8 HCl + 6e + 6H 2CrCl + 2KCl + 7 H O→→

  Step 6: Add the half-reactions together.

   

+1 +5 – 2 +30 –1
– + – +

2 2 7 2 3 2R : K Cr O +14 HCl + 6e + 6H 3Cl + 2CrCl + 6e + 2KCl + 6H + 7H O→→

  Simplify the equation by crossing out common parameters on opposite sides of the arrow. 

  

+1 +5 – 2 +3 –10

2 2 7 2 3 2K Cr O +14 HCl 3Cl + 2CrCl + 2 KCl + 7 H O



  Step 8: At last see the equation is balanced and verify that the equation contains the same type and number of 
atoms on both sides of the equation. Also check for sum of charges both the sides of equation are equal. Thus, 
the balanced equation would be:

  2 2 7 3 2 2K Cr O +14 HCl 2KCl + 2CrCl + 7H O+ 3Cl→→
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SELF ASSESSMENT PAPER

UNIT-9 : Hydrogen
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Protium  1H
  Deuterium 2H or D
  Tritium 3H or T.

 Ans. 2. Diborane.
 Ans. 3. Na2Al2Si2O8 .xH2O.
  Permutit.

Section-B

 2 Marks Questions

 Ans. 4. As an oxidising agent:
   2K + H2O → 2KOH + H2 ↑
  As reducing agent:

  
Sunlight

2 2 22Cl + 2H O 4HCl + O→

 Ans. 5. (1) Hydrogen peroxide is easily decomposed by 
light, metallic impurities, strong base, glass 
and dust particles. Therefore, they are stored 
in polythene bottles or wax lined coloured 
glass bottles.

  (2) To inhibit the decomposition of hydrogen 
peroxide and to stabilise it, a small amount 

of phosphoric acid, glycerol or acetanilide is 
also added.

 Ans. 6. (1) Oxides of alkali metals (Na2O) are basic in 
nature, while those of halogens (Cl2O) are 
acidic in nature. Contrary to this oxides of 
hydrogen (H2O) is neutral.

  (2) Hydrogen can gain, lose or share electron. 
This unique property of hydrogen is neither 
exhibited by halogen neither by alkalis.

 Ans. 7. Pure zinc is non-porous in nature. While 
granulated zinc containing some impurities 
makes the zinc porous. This, speeds up the 
reaction by forming electrochemical couples.

Section-C

 3 Marks Questions

 Ans. 8. (a) 

  1170 K
2 +2 2 2catalyst

water gas

C H + H O CO+(2 +1) Hn n n n n→


  (b) 1270 K
2 2

(steam) water gas

C(s)+ H O (g) CO(g)+ H (g)→


  Bosch process.
 Ans. 9. (1) By Occlusion: Several metals occlude H2 at 

moderate temperature or high temperature 
and form metallic hydrides.

  (2) Electrolytic method: During an electrolysis 
process involving liberation of hydrogen at 

cathode, a metallic hydride can be prepared 
by taking a particular metal as cathode.

  Reduction: Copper hydride can be obtained by 
reduction of Cu (II) solution with the sodium salt 
of hydro phosphorous acid at about 70°C.

 Ans. 10. (1) CaC2 + 2D2O → Ca (OD)2 + C2D2
   deutero acetylene
  (2) AlN + 3D2O → Al(OD)3 + ND3
  (3) Ca3P2 + 6D2O → 3Ca(OD)2 + 2PD3
   (deutero phosphine)   
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Section-D

 5 Marks Questions

 Ans. 11. (1) By boiling: The bicarbonates of calcium and 
magnesium present in water decompose 
into their insoluble carbonates and carbon 
dioxide. The insoluble carbonates thus 
formed settle at the bottom and can 
be removed either by filtration or by 
decantation.

   The water thus obtained is soft.

    
heat

3 2 3 2 2Ca(HCO ) CaCO + CO + H O→

  (2) By Clark’s Method: Calculated quantity 
of milk of lime [Ca(OH)2] is added to the 
water. The treatment converts soluble 
bicarbonates  into insoluble carbonates 
which get precipitated and can be removed 
by filtration.

   Mg(HCO3)2 + Ca(OH)2 → MgCO3 ↓ 

+CaCO3 ↓ + 2H2O
   Insoluble
 Ans. 12. (1) It is a non-planar structure.
  (2) In gas phase the dihedral angle is 111.5°.

  (3) In solid phase, the dihedral angle reduces to 
90.2° due to hydrogen bonding.

  (4) The two oxygen atoms are linked together 
by peroxide linkage.

  (5) In gas phase, the O-O bond length is  
147.5 pm while O-H bond length is 95 pm 
and O-O-H bond length is found to be 94.8°.

  (6) The O-O- H bond angle in solid phase is 
101.9°.
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SELF ASSESSMENT PAPER

UNIT-10 : s-Block element
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Sodium is very reactive towards air and 
moisture. By keeping it in kerosene, (which is an 
inert hydrocarbon solvent) it is prevented from 
coming in contact with air and moisture.

 Ans. 2. Spring reaction is used to prepare Sodium 
Thiosulphate.

  In this reaction a calculated a calculated amount 
of iodine is treated with a mixture of sodium 
sulphide and sodium sulphite solutions.

  2Na2S + Na2CO3 + 4SO2 → 3Na2S2O3 + CO2
 Ans. 3. Due to change in the crystal structure.

Section-B

 2 Marks Questions

 Ans. 4. Calcium hydride
  CaH2 + 2H2O → Ca(OH)2 + 2H2
 Ans. 5. By heating lime stone in a rotary kiln at  

1070 – 1270 K
  CaCO3 





 CaO + CO2
  This is a reversible reaction, carbon dioxide 

formed in the process must be removed to shift 
the equilibrium in the forward direction.

 Ans. 6. Sylvine (KCl)
  Carnallite (KCl.MgCl2. 6H2O)
 Ans. 7. Alkali metals have only one electron in their 

valence shell and they can lose it readily due to 
low ionization energy.

  On losing this electron, they form a mono-
positive cation and thus exhibit +1 oxidation 
state.

Section-C

 3 Marks Questions

 Ans. 8. When an alkali metal is dissolved in liquid 
media, ammoniated cations and ammoniated 
electrons are formed and a deep blue coloured 
solution is formed. The deep blue colour is due 
to ammoniated electrons which get excited on 
absorption of energy from visible light.

  Due to presence of ammoniated cations and 
ammoniated electrons, the solutions of alkali 
metal in liquid ammonia is highly conducting.

  M + (x + y) NH3 → M + (NH3)x + e– (NH3)y
  ammoniated cation          ammoniated electron

 Ans. 9. (1) Saturation of brine with ammonia
   2NH3 + CO2 + H2O → (NH4)2CO3
  (2) Carbonation:

   NH3 +H2O +CO2 → NH4HCO3

   NaCl + NH4HCO3 → NaHCO3 + NH4Cl
  (3) Calcination:

   
heat

3 2 3 2 22NaHCO Na CO + CO + H O→

  (4) Recovery of ammonia:

   2NH4Cl + Ca(OH)2 → 2NH3 + H2O + CaCl2
   NH4HCO3 → NH3 +H2O + CO2

 Ans. 10. (1) Beryllium halide is covalent in nature. 
   The other halides of alkaline earth metals are 

ionic in nature.
  (2) BeCl2 is a low melting volatile solid.
   The halides of other alkaline earth metals are 

high melting non-volatile solids.
  (3) Beryllium halides are sparingly soluble 

in water, but dissolve readily in organic 
solvents.

   The halides of other alkaline earth metals are 
readily soluble in water.



SOLUTIONS |  21

Section-D

 5 Marks Questions

 Ans. 11. (1) Ca(OH)2 + CO2 → CaCO3 + H2O

  (2) BeO + 2HCl → BeCl2 + H2O

  (3) Al2O3 + 2NaOH → 2NaAlO2 + H2O 

  (4) BeCl2 + 2H2O → Be(OH)2 + 2HCl 

  (5) BeO + C + Cl2 → BeCl2 + CO

 Ans. 12. 4 2 4 2 2
1

CaSO H O or (CaSO ) H O
2

× ×

  When plaster of Paris is mixed with sufficient 
water and the paste is allowed to stand for 
some time, it sets into hard mass with a slight 
increase in volume. Some heat is evolved and 
the dihydrate is formed.

  The process is involved in two stages.
  In first stage, hemihydrate changes into 

orthorhombic dihydrate, CaSO4 
. 2H2O. This is 

known as setting stage.
  In the second stage, the orthorhombic form 

changes to monoclinic gypsum. This is known as 
hardening stage.

  The two stages together are called as setting of 
plaster of Paris.

  
2

setting
4 2 2 4 2H O

Gypsum(orthorhombic)
(CaSO ) H O CaSO 2H O⋅ → ⋅

  

hardening
4 2

Gypsum (monoclinic)
CaSO . 2H O→
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UNIT-11 : p-Block Elements
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. The non-metals and the metals both exist only 
in the p-block of the periodic table. The non-
metallic character of elements decreases down 
the group. In fact the heaviest element in each 
p-block group is the most metallic in nature.

 Ans. 2. The third period elements of p-block includes 
d-orbital, which can be utilized to form bond 
and expand octet.

 Ans. 3. The heavier elements of p-block elements forms 
p-bonds because of the combined effect of 
size and availability of d-orbitals considerably 
influences the ability of there elements to form 
p-bonds.

Section-B

 2 Marks Questions

 Ans. 4. This is due to the variation in the inner core of 
the electronic configuration. The presence of 
additional 10 d-electrons offer poor screening 
effect for the outer electrons from the increased 
nuclear charge in Gallium.

 Ans. 5. Inert pair is more prominent as we move down 
the group in p – block elements. Ge, Sn and Pb 
show divalency due to inert pair effect.

 Ans. 6. The halides of the elements having vacant 
d-orbitals can form complexes like [SiF6]2– and 

[SnCl6]2- because in such a case the central atom 
can increase its coordination number from 4 to 6 
due to availability of vacant d–orbitals.

 Ans. 7. The main reasons are
  (i) Six large chloride ions cannot be 

accommodated around Si4+ due to limitation 
of its size.

  (ii) Interaction between lone pair of chloride ion 
and Si4+ is not very strong.

Section-C

 3 Marks Questions

 Ans. 8. 

White phosphorous Red phosphorous

1. It is translucent 
waxy solid

1. It has iron grey 
lustre.

2. It is poisonous and 
glows in dark

2. It is non poisonous 
and does not glow 
in dark.

3. It is less stable and 
more reactive.

3. It is more stable 
and less reactive.

 Ans. 9. NO2 contains odd number of valence electrons. 
It behaves as a typical odd molecule. On 
demerisation, it is converted to stable NO2O4 
molecule with even number of electrons.

 Ans. 10.  Ammonia is prepared using the Haber›s process. 
The yield of ammonia can be maximized under 
the following conditions:

  (i) High pressure 
1

200 atm
4

 ∝ 
 

  (ii) A temperature of 1
700 K

4
 ∝ 
 

  (iii) Use of a catalyst such as iron oxide mixed 
with small amounts of K2 and Al2O3.
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Section-D

 5 Marks Questions

 Ans. 11. (a) Oxygen being small in size forms effective 
and strong p-p bonds with other oxygen 
atom. Therefore Oxygen molecule is 
diatomic and discrete whereas Sulphur due 
to its larger size, its orbitals cannot overlap 
effectively to form p-p bonds & completes 
valency by forming s bonds with many 
sulphur atom. Therefore sulphur molecule is 
polyatomic solid.

  (b) Since oxygen is highly electronegative, it has 
little tendency to give electrons. Therefore its 
most common oxidation state is -2.

  (c) H2O is liquid at room temperature due 
to presence of intermolecular Hydrogen 
bonding which is absent in H2S.

  (d) As we move down the group, the size of atom 
increases this make the bond of the element 
with hydrogen weak. Due to weaker bonds, 
the bond dissociation enthalpy decreases 
making the molecule more acidic. Therefore 

the order of acidic strength is H2O < H2S < 
H2Se < H2Te.

  (e) SF6 is exceptionally stable due to steric 
reasons. Hydrogen being electropositive 
or less electronegative than fluorine 
cannot make the s- electrons of sulphur to 
participate in bonding. Therefore SF6 does 
not exist.

 Ans. 12. A binary compound of oxygen with another 
element is called oxide. Oxides can be simple or 
mixed. Simple oxides can be classified as acidic, 
basic, Amphoteric or neutral.

  An oxide that combines with water to give an 
acid is termed acidic oxide e.g. CO2, SO2 etc.

  An oxide that combines with water to give a base 
is called basic oxide e.g., Na2O, CaO, BaO etc.

  An oxide that shows characteristics of both acids 
and bases is Amphoteric oxide e.g., Al2O3.

  An oxide that shows characteristic of neither acid 
nor base is called neutral oxide e.g. CO, NO  and 
N2O.
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UNIT-12 : Organic Chemistry
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. The electron charge cloud of the p – bond is 
located above and below the plane of bonding 
atoms. This results in the electrons being easily 
available to the attacking reagents.

 Ans. 2. 

 Ans. 3. (i) Acyclic or open chain compounds
  (ii) Alicyclic or closed chain or ring compounds.
  (iii) Aromatic compounds.

Section-B

 2 Marks Questions

 Ans. 4. (a) 

               (b)  

  

 Ans. 5. The greater the s – character of the hybrid 
orbitals, the grater is the electronegativity.

 Ans. 6. The greater the s – character of the hybrid 
orbitals, the greater is the electronegativity. Thus, 
a carbon atom having an sp hybrid orbital with 
50% s – character is more electro negative than 
that possessing sp2 or sp3 hybridized orbital’s.

  eg: hydroxyl group (– OH)
  aldehyde group (– CHO)
  carboxylic acid group (– COOH) etc.

 Ans. 7. (i) 

  (ii) 

Section-C

 3 Marks Questions

 Ans. 8. (a) sp2 hybridized carbon, trigonal planar
  (b) sp3 hybridized carbon, tetrahedral
  (c) sp hybridized carbon, linear.
 Ans. 9. Nucleophiles : HS-, C2H5O–, (CH3)3 N:, H2N–: 

(have unshared pair of electrons which can 
be donated and shared with an electrophile) 
Electrophile : BF3, Cl+, CH3C+ = O+ NO2 [have 
only six electrons which can be accept electron 
from a nucleophile].

 Ans. 10. (a) 

  (b) 

  (c) 
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Section-D

 5 Marks Questions

 Ans. 11. Here the mass of the compound taken = 0.12g
  Mass of Mg2P2O7 formed = 0.22g of atoms of P
  Now 1 mole of Mg2P2O7 = (2 × 24 + 2 × 31+1687)
   = 222g of Mg2P2O7 = 62%
  i.e; 222g of Mg2P2O7 contain phosphorus = 62g
  \ 0.22g of Mg2P2O7 will contain phosphorus.

  = 
62

0.22
222

×

  But this is the amount of phosphorus present in 0.12g of organic compound

  Hence, percentage of phosphorus = 
62 0.22

100
222 0.12

× ×  = 51.20
 Ans. 12. Mass of organic compound = 0.75 g
  Volume of H2SO4 used us = 30 cm3

  Normality of H2SO4 = 0.25 N
  30 cm3 of H2SO4 of normality 0.25 N ≡ 30 ml of NH3 solution of normality 0.25 N
  But 1000 cm2 of NH3 of normality 1 contains 14 g of nitrogen

  \ 30 cm3 of 0.25 N NH3 contains nitrogen = 
14

30 0.25
1000

× ×

  % of nitrogen = 
Mass of nitrogen

100
Mass of substance

×  = 
30 0.2514

100
1000 0.75

×
× ×  = 14.00
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UNIT-13 : Hydrocarbons
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. Hydrocarbons are categorized into three 
categories according to the carbon – carbon bond 
that exists between then-

  (a) Saturated hydrocarbon
  (b) Unsaturated hydrocarbon

  (c) Aromatic hydrocarbon.
 Ans. 2. When carbon atoms form a closed chain or a 

ring, they are termed as cycloalkanes.
 Ans. 3. Due to the smaller size of C atom C-C bond is 

stronger (335 KJ mol–1) than Si bond (225.7 KJ 
mol–1).

Section-B

 2 Marks Questions

 Ans. 4. (a) 

  (b) 

     (dicyclopropyle methane)

 Ans. 5. (i) CH3 – CH2 – CH2 – CH2 – CH2 – CH3(n– hexane)

  (ii) 
        (2-methyl pentane)

  (iii) 
        (3-methyl pentane)

  (iv) 

      (2,2-dimethyl butane)

  (v) 

      (2,3-dimethyl butane)

 Ans. 6. Butanoic acid, CH3CH2CH2COO – Na+NaOH 
CaO→  CH3CH2CH3+Na2CO3

 Ans. 7. In cyclobutane molecule, the C-C bond angle is 90° while it is 60° in cyclopropane. This shows that the 
deviation from the tetrahedral bond angle (109° 28′) in cyclobutane is less than in cyclopropane. In other 
words, cyclopropane is under great strain compared to cyclobutane and is therefore more reactive.
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Section-C

 3 Marks Questions

 Ans. 8. Because of the presence of branches in neo-
pentane the surface area and van der walls forces 
of attraction are very weak in neo-pentane than 
in n-pentane. Therefore the b.p of neo-pentane 
is lower than that of n-pentane.

  M.P. depends upon the packing of the molecules 
in the crystal lattice. Since neo-pentane are more 
symmetrical than n-pentane therefore, it packs 
much more closely in the crystal lattice than 
n-pentane and hence neo-pentane has much 
higher M.P. than n-pentane.

 Ans. 9. The structure of trans-isomer is more 
symmetrical as compared to the cis-isomer as 
in trans-isomer, the dipole moment of polar 
C-Cl bonds are likely to cancel the effect of each 
other and thus the resultant dipole moment of 
the molecule is nearly zero. But in the cis-isomer, 
this do not cancel. Therefore, the cis-isomer has a 

some dipole moment but is zero in case of trans-
isomer.

        
  cis-1,2-dichloro ethane tran-1,2-dichloro ethane
 Ans. 10. Wurtz reaction – This reaction is employed to 

obtain higher alkanes from the halides of lower 
alkanes. The halides of lower alkanes are treated 
with sodium metal in ether:

  

ether1 1

alkyl halide
RX 2Na XR R R 2Na X+ + → − + −

  

ether
3 3 3 3
(methyl iodide) (ethane)

CH 2Na CH I CH CH 2NaI+ + → − +

Section-D

 5 Marks Questions

 Ans. 11. (i) When ethyne is heated at a higher temperature it polymerizes to give bnzene.

773K
catalyst

(acetylene)
3CH CH≡ →

 
          Benzene

  (ii) Benzoic acid when treated with NH3 and heat changes to amide which on treatment with Br2 / KOH gives 
aniline which converts to diazonium salt which on acid hydrolysis gives benzene.

  (iii) Cyclohexane when treated with iron or quartz in a red hot tube under goes oxidation to form benzene.

  (iv) In the presence of hypoposphorus acid benzene diazonium chloride is converted into benzene. (diazo 
group is replaced by H)

 Ans. 12. Under ultra-violet light, three chlorine molecules add to benzene to produce benzene hexachloride, C6H6Cl6 
which is also called gammaxane.
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UNIT-14 : Environmental Chemistry
Time : 1 hr. Max. Marks : 30

Section-A

 1 Mark Questions

 Ans. 1. The lowest region of atmosphere in which the 
human beings along with other organisms live, 
is called troposphere. It extends upto the height 
of ~10 km from sea level.

 Ans. 2. Gaseous air pollutants are oxides of sulphur, 
nitrogen and carbon, hydrogen sulphide, 
hydrocarbons, ozone and other oxidants.

 Ans. 3. Sulphur dioxide causes respiratory diseases 
eg. asthma, bronchitis, emphysema in human 
beings. Sulphur dioxide causes irritation to the 
eyes, resulting in tears and redness.

Section-B

 2 Marks Questions

 Ans. 4. The presence of ozone in the stratosphere 
prevents about 99.5% of the sun’s harmful 
ultraviolet (UV) radiations from reaching the 
earth’s surface and thereby protecting humans 
and other animals from its effect.

 Ans. 5. Depletion of ozone layer in stratosphere leading 
to reach harmful UV radiation on earth is a result 
of stratospheric pollution. The presence of chloro 
fluoro carbon (CFC) in atmosphere is responsible 
for this depletion.

 Ans. 6. Carbon monoxide binds to hemoglobin to form 
carboxy – haemoglobin, which is about 300 
times more stable than the oxy–haemoglobin 
complex in blood. When the concentration of 
oxy–hemoglobin is greatly reduced this oxygen 
deficiency, results into headache, weak eyesight, 
nervousness and cardiovascular disorder.

 Ans. 7. Hydrocarbons are carcinogenic i.e. they cause 
cancer. They harm plants by causing ageing, 
breakdown of tissues and shedding of leaves 
flowers and trigs.

Section-C

 3 Marks Questions

 Ans. 8. (i) High concentration of NO2 in atmosphere is 
harmful to plants resulting in leaf spotting, 
retardation of photosynthetic activity and 
also suppression the vegetation growth.

  (ii) Nitrogen dioxide (NO2) results in respiratory 
problems in human beings and leads to 
bronchitis. It causes acid rain. Produce 
photochemical smog.

  (iii) Oxides of nitrogen have harmful effects on 
the nylon, rayon and cotton yarns and also 
cause cracks in rubber.

  (iv) They also react with react with ozone 
(O3) present in the atmosphere, and, their 
decrease the density of ozone.

 Ans. 9. UV
2 2 2CF Cl (g) Cl(g) CF Cl→ +

  3 2Cl.(g) O (g) ClO O (g)+ → +

  2ClO(g) O(g) Cl O (g)+ → +

 Ans. 10. Rain water normally has a pH of 5.6 due to the 
formation of H+ ions from the reaction of rain 
water with CO2 present in the atmosphere.

  H2O + CO2 → 2H+ + CO3
2-

  When the value of pH drops below 5.6, it 
becomes acidic. Acid rain is also formed due to 
the presence of oxides of sulphar and nitrogen in 
the atmosphere.

  2SO2 + O2 + 2H2O → 2H2SO4
  4NO2 + O2 + 2H2O → 4HNO3
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Section-D

 5 Marks Questions

 Ans. 11. The presence of unwanted substances in the 
troposphere’s lowest layer cause tropospheric 
pollution

  The major pollutants include oxides of nitrogen, 
sulphur, carbon and hydrocarbons.

  • Oxides of nitrogen (NO2, NOx) and sulphur 
(SO2 and SO3) which are formed due to the 
burning of coal, automobile fuel and other 
fossil fuels, form nitric acid (HNO3) and 
sulphuric acid (H2SO4) by reacting with water 
in the presence of atmospheric oxygen. This 
results in ‘Acid rain’.

   2SO2(g) + O2 (g) + 2H2O(l)  → 2H2SO4(aq)
   4NO(g) + O2(g) + 2H2O(l) → 4HNO3(aq)
 Acid rain harms plants, agriculture and trees. It 

also causes respiratory problems in humans.
  • Hydrocarbons are compounds that contain 

carbon and hydrogen in them. They burn to 
form oxides of carbon. They are carcinogenic 
in nature and are also regarded as major 
pollutants.

  • Carbon monoxide (CO) reacts with the 
haemoglobin in our blood and is poisonous 
in nature and can even be fatal. Even though 
carbon dioxide (CO2)is not toxic by itself, it 
contributes to the increase in global warming 
by trapping extra sun rays. This results in a 
heating effect upon the earth thus increasing 
the earth’s temperature.

  • Particulates like dust, smoke, fume and mist 
block our nasal passage and are considered 
harmful for our health.

  • Smog is caused due to the combination of 
smoke and fog which reduces the visibility of 
traffic.

  Photochemical smog is formed as a result of 
the presence of ozone, PAN, acrolein and 
formaldehyde. It causes headaches, eye irritation 
and chest pain in humans. It cracks rubber tires 
and also damages the plants.

 Ans. 12. Both carbon dioxide (CO2) and carbon monoxide 
(CO) are emitted during the combustion of 
various fuels. Carbon monoxide is toxic in nature 
whereas carbon-dioxide is non-poisonous in 
nature.

  Carbon monoxide is highly toxic as it 
forms a complex with haemoglobin 
(carboxyhaemoglobin), which is more stable 
than the oxy-haemoglobin complex. A range 
of 3–4% of carboxyhaemoglobin can decrease 
the oxygen-carrying capacity of our blood. 
This can result in weak eyesight, headaches, 
cardiovascular disorders and nervousness. A 
little increase over the above concentration can 
even be fatal.

  Carbon dioxide is harmful only at very high 
concentrations.




