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Some Basic Concepts of Chemistry | Structure of Atom

Brush up your concepts to get high rank in NEET/JEE (Main and Advanced) by reading this column. This specially designed column
is updated year after year by a panel of highly qualified teaching experts well-tuned to the requirements of these Entrance Tests.

SOME BASIC CONCEPTS OF CHEMISTRY

Chemical Classification of Matter

INTRODUCTION

Chemistry deals with the composition, structure
and properties of matter which can be described
and understood in terms of basic constituents of
matter i.e., atoms and molecules.

Anything which has mass and occupies space is
called matter.

Physical Classification of Matter

[ Solids | [ Liquids | [ Gases |
I I I
¢ Have definite | |* Have definite | [» Do not have
volume volume definite volume
¢ Have definite| |* Do not have||» Do not have
shape definite shape definite shape

The three states of matter can be interconverted
by changing the conditions of temperature and

pressure as follows :
Gas

Solid ———— Liquid
Freezing or

Crystallization
Exothermic state changes

Solid——— Liquid
Melting or Fusion

Endothermic state changes

Pure substances Mixtures

[Elements|| Compounds|[Homogeneous| [Heterogeneous
mixtures mixtures
Metals . q
Non-metals Organic compounds
Metalloids L—> Inorganic compounds

Units AND MEASUREMENTS

The units of mass, length and time are called
fundamental units since they are independent
units and cannot be derived from any other units.
They are also called basic units.

The units for other quantities which can be derived
from fundamental units are called derived units.
The units adopted by the General Conference of
Weights and Measures are known as SI unit or
systeme internationale.

Physical Sy;:nbol Name Symbol
uantity or of unit for unit
1 quantity
Length I metre m
Mass m kilogram kg
Time t second s
Temperature| T | . kelvin | ... Ko
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Electric | . | |

ectiic I ampere A
current
Luminous
oot I, candela cd
intensity
Amount of

n mole mol

substance

e Precision : It refers to the closeness of various
measurements for the same quantity.

e Accuracy: It is the agreement of a particular value
to the true value of the result.

SiGNIFICANT FIGURES

Precision AND AcCURACY

Every experimental measurement has some amount
of uncertainty associated with it. However, one would
always like the results to be precise and accurate.

Determination of Significant Figures

e Significant figures are meaningful digits which are
known with certainty. The uncertainty is indicated
by writing the certain digits and the last uncertain
digit.

— N
All non-zerodigits as well as zeros between the
non-zerodigits.

—L Significant figure 1

Zeros to the left of the first non-zero digit. ]—L Non-significant ﬁgures}

L Zeros to the right of the decimal point. ]—L Significant figures 1

Zeros to the right of the number but without) May or may notbe significant, write the numberin scientific notation
decimal point. to get the correctnumberof significant figures.
(.

Addition or Subtraction Reported answer have the same number of decimal places as are)
| presentin the termwith least numberof decimal places.

L
L

Multivlication or Division ] Reported answer have the same number of significant figures as |
P presentin the termwith least numberof significant figures.

DimensionAL ANALYSIS

e The expression of any particular quantity in terms
of fundamental quantity is known as dimensional
analysis.

e This can be done by method called factor label
method or unit factor method.

e Thisis done by using conversion factor (C.E.), which
is a factor equal to one that converts a quantity in
one unit to the same quantity in another unit. Some
conversion factors are as follows :

Common units of mass and weight :
I mg= 107 g

1 metric tonne = 10° kg
11b=453.6g

1 kg = 1000 g = 2.205 pounds

1 gram = 6.022 x 10>’ amu
lamu=166x10"*g

Common units of length :
1ft=12inch

lyd=3ft

1 mile = 5280 ft, 1 m = 39.37 inch, 1 A = 10" m,
linch =2.54 cm

1 yard = 36 inches = 0.9144 metre

1 km = 1000 metres = 1094 yards = 0.6215 mile

Common units of volume :
1 quart = 0.9463 L

1L =1.056 quarts
1m’=10°L; 1L = 1 dm’ = 1000 cm’ = 0.001 m’
1 cubic foot = 28.316 L = 29.92 quarts

Common units of pressure :

1 atm = 760 mm of Hg = 1.013 X 10° pascals
1 bar = 10° pascals

1 torr = 1 mm of Hg

1 Pascal = 1 kg/ms® = IN/m’
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Laws oF GHEmiCAL GoMBINATIONS

Law of Conservation of Mass

e The law was first established by French chemist
Lavoisier.

e This law states “In all chemical changes, the total
mass of the system remains constant” or “In a
chemical change, mass is neither created nor
destroyed”. This law was verified by Landolt.

Law of Definite Proportions or Constant

Composition

o This law was proposed by Proust.

e This law states “elements always combine in fixed
ratio of their weights” or “a pure chemical compound
contains the same elements in the fixed proportion
of their weights regardless the mode of preparation”.

e Example: In CO,, C and O combine in fixed 3 : 8
ratio of weight and in H,O, H and O combine in
1 : 8 ratio by weight.

Law of Multiple Proportions

o This law was established by Dalton.

e It states “if two elements can combine to form two
or more than two compounds, then the masses of
one of the elements which combine with a fixed
mass of the other, bear a simple whole number
ratio”.

Gay Lussac’s Law of Gaseous Volumes

It states that when gases combine or are produced in
a chemical reaction, they do so in a simple ratio by
volume provided all gases are at same temperature and
pressure.

Avogadro’s Law

Avogadro proposed that equal volumes of gases at the
same temperature and pressure should contain equal
number of molecules.

DaLton's Atomic THEORY

e In 1808, Dalton published A New System of
Chemical Philosophy’ in which he proposed that

> Matter consists of definite particles called
atoms.

» Atoms are indestructible.
> All atoms of one particular element are
identical.

Atoms of different elements have different
masses.

Y

» When bound together in different ways, atoms
form compounds in definite ratios by atoms
(from which it follows that they must have
definite proportions by mass).

Artomic AND MoLecuLAR MassEes

Atomic Mass

e Atomic mass of an element is a number which
indicates as to how many times an atom of that
element is heavier on an average, as compared with
1/12 of the mass of an atom of carbon-12 (6C12).
Since the atomic mass is a ratio, it has no unit.
However it is expressed in a.m.u. (atomic mass
unit) or u (unified mass).

e Atomic mass unit : One atomic mass unit is defined
as a mass exactly equal to one twelfth the mass of
one carbon-12 atom.

1
lamu. = E X mass of C - 12 atom
1 12
«__ 8

12 6.022x10%
At. mass of an element

= 1.66x1072* g

_ Mass of one atom of the element

1 amu
e Gram atomic mass : It is the mass in gram of
one mole of atoms in a monoatomic element. It is
numerically equal to the atomic mass in amu.
No. of gram atoms or mole atoms

_ Mass of an element in g

Gram atomic mass

e Average atomic mass : Average atomic mass of an
element can be calculated as
Average atomic mass

_ RA.(1)xAt. mass (1) + RA. (2) X At. mass (2)
RA. (1) +RA.(2)
Here R.A. = Relative abundance

Molecular Mass

e The average mass of a molecule of a substance in
atomic mass unit is called its molecular mass (M).

e Relative molecular mass : The relative molecular
mass of a substance is the average relative mass of
its molecule as compared with the mass of a '*C
atom taken as 12 units.

CHEMISTRY TODAY | SEPTEMBER ‘26
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Equivalent Mass
) . Atomic mass
i. For elements, Equivalent mass = ————
Valency
Molecular mass
ii. For acids, Equivalent mass = —————
Basicity of acid
Molecular mass

iii. For bases, Equivalent mass =
d Acidity of base

iv. For salts, Equivalent mass

Formula mass

~ Total positive or negative charge
v. For oxidising agents, Equivalent mass

Formula mass

~ Number of electrons it gains
vi. For reducing agent, Equivalent mass
Formula mass

- Number of electrons it loses
MoLe Concept

Mole may be defined as, the amount of the substance
which contains same number of elementary units
(atoms, molecules, ions) as the number of atoms present
in 12 gram of carbon (C-12). Thus

Summary of Mole Concept

1 mole = 6.022 x 10 particles irrespective of their
nature.

i.e., 1 mole of oxygen atom =6.022 x 10 atoms of oxygen
1 mole of hydrogen atom = 6.022 x 10* atoms of hydrogen
1 mole of oxygen molecules = 6.022 x 10*> molecules of
oxygen = 2 X 6.022 x 10> atoms of oxygen

1 mole = Gram atomic mass of the element

1 mole = Gram molecular mass of the substance

Molar volume : It is the volume occupied by one
mole molecule of any substance. It is also called gram
molecular volume (GMV). One mole molecule of all
gases occupy 22.4 L at 273 K and 760 mm Hg pressure
(NTP). Hence molar volume of all gases at NTP is
22.41L.

Mole concept in ionic compounds
e One mole of an ionic compound represents
6.023 x 10 formula units and weighs equal to its
gram formula mass (GFM). For example
1 mole of CaCl, = Formula mass of CaCl,
=111 grams
= 6.022 x 10> CaCl, units
=6.022 x 10 Ca™" ion + 2 x 6.022 x 10* Cl” ions.

Particles 6.022 x 107 or| 6022 10% or| 6022 10% or 6.022 x
atoms molecules formula units 10% ions
1 Mol >
o¢ GAM of GMM of the GEM of ionic GEM
—>» Mass —————> or or or K
element substance substance of ions

—> Volume of gases —»
Percentace GomposiTioN

e Percentage composition of the element is the
relative mass of each of the constituent element in
100 parts of it. It can be calculated if we know the

molecular mass of compound.

Empirical and Molecular Formulae

e Suppose the molecular mass of a compound be M
and X be the mass of an element in the molecule.
% of element

Mass of theelement

= x100= X x100
Molecular mass of compound M

% age

Change to
R — —>
At. mass

Atomic ratio = Simplest ratio =

Atomic ratio
Min. atomic ratio

Simple whole number ratio

Change to,
= Simplest ratio x integer
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STOICHIOMETRY AND STOICHIOMETRIC GALCULATIONS

mass of solutein g

Strength of solution = —
Stoichiometry volume of solutionin L
Calculations based on chemical equations are known as > Molaritv. M = wpg 51000
stoichiometric calculations. ¥ Mg X Vi)
Calculations Involving Mass-Mass
Relationship > Molality, m=—2B>1000
In general, the following steps are adopted in making Mp xXwy(ing)
necessary calculations :
(i) Write down balanced chemical equation of the > Normality = WB %1000
chemical change. M (equivalent) X V(in mL)
(ii) Write down the number of moles below the formula
of each of the reactants and products N ) Molarity x Molar mass
(iii) Write down the relative masses of the reactants > Normality = Equivalent mass
and products with the help of formula below the
respective formula. » Normality of an acid = Molarity x Basicity
Limiting Reagent . ) ) o
The reagent that gives the least number of moles > Normality of a base = Molarity x Acidity
of the product is the limiting reagent. With the help
o B 6
of limiting reagent, the amount of the excess reagent 7 ppm =mx10
which has been utilised and the amount remaining can ATTB
. n
be calculated. » Mole fraction of component A, x; = A
Reactions in Solutions o +Mp
The concentration of a solution or the amount of "
substances present in its given volume can be expressed > Mole fraction of component B, xz = f
hpThp

by the following ways :

STRUCTURE OF ATOM

INTRODUCTION reactions. In 1833, Michael Faraday showed that there

The word atom is a Greek word meaning indivisible.
Accordingto Dalton's atomic theory, atom is the smallest
indivisible part of matter which takes part in chemical

is a relationship between matter and electricity. The
discovery of electrons, protons and neutrons discarded

the indivisible nature of atom proposed by John Dalton.

CHARACTERISTICS OF SuB-ATOMIC PARTICLES (ELECTRONS, PROTONS AND NEUTRONS)

Properties Electron Ernest Proton Neutron
Discoverer J.J. Thomson (1897) Rutherford (1919) James Chadwick (1932)
Position Moves around the nucleus | Constituent of nucleus | Constituent of nucleus
Symbol eore p n
Approximate relative mass 1/1836 1 1
Approximate relative charge | -1 +1 0
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Mass (in kg) 9.109 x 107! 1.672 x 107 1.674 x 107
Mass (in amu) 0.00054 1.00727 1.00867
Actual charge -1.602 x 107" +1.602 x 107" 0

Aromic MobELs

Thomson Model of Atom

J.J. Thomson proposed that, positive charge is spread over a sphere
of radius = 1078 c¢m and electrons are embedded in it. This model
explains the electrical neutrality of atom but not the other
observations like spectra and a-scattering experiment.

Rutherford's Model of Atom

Rutherford proposed that, the nucleus of atom is hard
dense core and consists of protons while electrons
revolve around the nucleus. It could not explain the
line spectra of elements.

(Bohr’s Model of Atom

fixed paths called orbits.
mvr = ﬂ, n=12,3,...
2n

either emitted or absorbed.

AE=E2*E1

¢ Atom consists of a small, heavy and positively charged
nucleus in centre, and electrons revolve around the nucleus in

¢ The electron can revolve only in those orbits whose angular
momentum is an integral multiple of 427 i.e.,

— The energy difference between two states is given by

— As the distance of the orbits increases from the nucleus,
the energy gap goes on decreasing, i.e.,
Ey—E\>E3—E,>E4—E3>......

Atomic
¢ Energy of an electron in the orbit does not change with time. Models
¢ When electron jumps from one level to another, energy is

p
Drawbacks of Bohr’s Model

¢ Fails to explain electronic repulsions
in multielectronic atoms.

¢ Doesnot support to the assumption,
nh
mvr = —
2n
¢ Does not explain Stark effect and
Zeeman effect.
¢ Does not explain the distribution of
electrons in orbits.

Some ImpoRrTANT TERMS

¢ Against de-Broglie and
Heisenberg's uncertainty
principles.

eg; |H, iH, 1H;

Isotopes have same atomic number (Z) but different mass numbers (4).

2350, 238
U, 5U.

y

Isoelectronic species have
same number of electrons, e.g.,
N3_, 02_, F~, Ne, Na' and
Mg2+, allhave 10 electrons.

Isosters have same number
of atoms and electrons,
e.g.,COz,NZO.

(14

Isobars have same mass numbers (4)
but different atomic numbers (Z).
eg.; %g Ra, 2%3 Ac, 229%Th.

Isotones have different mass numbers
(A) as well as different atomic numbers
(Z2) but have same number of neutrons.
e.g.; ?gAr, ?gK.

CHEMISTRY TODAY | SEPTEMBER ‘26

Isodiaphers have same isotopic number.
Isotopic excess mass (n—p) =same.

. 235 231
eg.; 92 U, 90Th




ELECTROMAGNETIC SPECTRUM

e It is the arrangement of components of different
types of electromagnetic radiations in increasing
order of wavelength or decreasing order of
frequency.

Cosmic :vy- iX- iUV :Visible @ IR :
rays i rays :rays : : :

Micro- | Radio-
waves : waves

>
>

Increasing wavelength or decreasing frequency

Visible spectrum
380 430 450 490 560 590 650 760

V|1 B G Y O R

A(nm) | | | | | J
400 500 600 700 750
Wavelength A (nanometers)

CharacteristicProperties of Electromagnetic
Waves

(i) Wavelength (1): Itis distance between two consecutive
crests or troughs. It is expressed in centimetres (cm),
nanometres (nm) or angstrom A).
Inm=10"m=10"ecm;1A=10"m=10%cm

(i) Frequency (v): It is the number of waves passing
through a given point in one second. It is expressed as

cycles per second or hertz (Hz).

1Hz=1cps
Frequency is inversely proportional to wavelength of
th .e., U ! V=<
e wave i.e., Voc— Or |[V=—
A A

where, c is velocity of the wave.
(iii) Velocity (c) : It is defined as the distance travelled

by a wave in one second.

c=VA

Electromagnetic radiations travel with velocity of light
ie.c=3x10%m/s.

(iv) Wave Number (7 ): It is the number of waves

_ 1
present in one cm length. i.e., D= X

ol

As we know, v= % . Thus, |V

(v) Amplitude (a): It is defined as the height of crest or
depth of trough. It gives the intensity or brightness of
the beam of light.

Planck’s Quantum Theory

e A body can emit or absorb energy not continuously
but discontinuously in the form of small packets of
energy called quanta. A quantum of light is called
a photon. It explains photoelectric effect and black
body radiations.

o Theenergy of each quantum is directly proportional
to the frequency of the radiation, ie., E o< v or
E = hv; where h is a proportionality constant, called

Planck’s constant. 1 = 6.626 x 10* joule sec.
e The total amount of energy emitted or absorbed by

a body will be some whole number quanta. Hence,

E = nhv, where # is any integer.

e The energy possessed by one mole of quanta (or
photons), i.e., Avogadro’s number (N,) of quanta is
called one Einstein of energy. i.e.,

1 Einstein of energy (E)=Nyhv= Noh%

Photoelectric Effect

e No. of electrons ejected o Intensity of incident

radiations

e Photons having energy equal to or greater than

threshold energy can only eject electrons
e K.E. of electrons e Frequency of incident radiations
effect can be

e Photoelectric mathematically

expressed on the basis of quantum theory as :
%mvz — h(v-vy)

where, 3 mv* = kinetic energy of ejected electrons
v = frequency of incident light

v, = threshold frequency
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Types of Spectra

Atomic spectra : Represent
the radiation (or energy)

absorbed/emitted by an atom.
A

Line spectra : Contain only one or a
few lines and appear to be narrow. Line
spectrum is obtained in those species in [€—]
which number of electronic transitions

Discontinuous spectra : Here, some wavelengths are missing
and spectra contain certain wavelengths. e.g., VBYR is
discontinuous spectra in which I, G and O, wavelengths are
missing from visible radiation.

A

Absorption spectra show the wavelengths
absorbed by an atom/molecule. The wavelengths
absorbed appear as lines missing from the
continuous spectrum of radiation to which species

is less and each line corresponds to one (
electronic transition.

Spectra

is exposed.

Continuous spectra : Contain all |
the wavelengths lying in a particular
region of spectrum, e.g., VIBGYOR
indicates a continuous spectra.

J

\4

Band spectra : Contain several
wavelengths and are wide and
complex. Band spectrum is shown by
multiatomic species in which number
of electronic transitions is more.

Molecular spectra are associated with radiation
(due to electronic transition) absorbed/emitted by a
molecule and are more complex than atomic
spectra because molecule involves more electronic
transitions than an atom.

y

Emission spectra indicate the wavelengths (or frequencies)
emitted by an excited species. Each spectral line of emission
spectra is characteristic of one electronic transition from
higher energy level to lower energy level (i.e.,
de-excitation).

Spectral Lines for Atomic Hydrogen

For hydrogen and hydrogen like particles,

Series n, n, Spectral Region 1_ - Ry |:i 3 i:| 2
Lyman 1 2,3... | Ultraviolet A oo
Balmer 2 3,4... Visible where, Ry = 109677 cm ™! and Z is the atomic number.
Paschen 3 4,5.. |Infrared e In case of absorption spectrum, n, > n; and AE is
Brackett 4 5,6.. |Infrared positive therefore, energy is absorbed.
Pfund 5 6,7.. |Infrared e In case of emission spectrum, n, > n, and AE is
Humphrey 6 7.8... | Far Infrared negative therefore, energy is released.
Rydberg formula Towarns Quantum MecHanicAL MoDEL OF THE
1 1 s (11 ATL
AE:RH(—Z——Z)zz.ISXIO (—2——2)]
moom moom Dual Behaviour of Matter
Where R;; = Rydberg constant = 2.18 x 10™** J/atom e In 1924, de Broglie proposed that an electron, like
light, behaves both as a material and as a wave. This
y= AE _ R_H(L - LJ =329%10"° (L - LJ Hz proposal gave birth to wave mechanical theory
h h n12 ng n12 ng which states that electrons, protons and even atoms

and in terms of wave number (v)

_ v _Ry(1 1) 329x10°(1 1
R el e
¢ c\ny m 3x10 no on

1 1 _
=1.09677 x 107 - m!
moonm
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when in motion possess wave properties.

e The de Broglie wavelength of a particle is given by

my p

where, h = PlancKk’s constant, m = mass of particle,
v = velocity, p = momentum



e Letkinetic energy of the particle of mass ‘m’ is E.
h h

1
E=-mv* ; A=—=

P ~N2mE

Heisenberg's Uncertainty Principle
It implies that it is impossible to know simultaneously

the position and velocity (or momentum) of a
microscopic moving particle like electron, proton, etc.
h
Ax-Avz2——
41Ttm
where, Ax is the uncertainty in the position and Av is

uncertainty in the velocity.

e PlotsofR, ;vsr:

1s-orbital ‘
Rilm=1,1=0) 2s-orbital

(n=2,1=0)

—>

Node

(a) 1s-orbital

(b) 2s-orbital

2p-orbital

T (n=21=1)

r—»

(c) 2p-orbital

e Plots of Rzn’ JVSI:

2s-orbital
R2 1s-orbital R2 Node
r—» r—p

(a) 1s-orbital (b) 2s-orbital

2p-orbital
R2

!

r—>
(c) 2p-orbital

Nodes of Different Orbitals

e For a hydrogen atom of principal quantum number
n, there are :

(i) (n-1-1) radial nodes,
(ii) / angular nodes,
(iii) (n — 1) total nodes.

Quantum Number
e A set of four numbers which gives complete
information about an electron in an atom.

»  Principal Quantum Number (n) : It shows the
size and energy of orbital. For single electron
atom, E o< n. For multielectron atom E o< (1 + )

» Azimuthal Quantum Number (I) : It shows the
shape of orbital. If = 0, 1 or 2, the orbital is s,
pord.

h
=JI(I+1) —
n=+I )27r

» Magnetic Quantum Number (m) : It shows
orientation of orbital and varies from -/ to +I
including zero.

> Spin Quantum Number (s) : It shows spinning

1 1
of electrons and have value +E or — 5

Rules for Filling of Orbitals

e Aufbau Principle : According to this rule, “orbitals
are filled in the increasing order of their energies
starting with the orbital of lowest energy”.

e Energy of various orbitals are compared with (n + I)
rule.

o The orbital having lower value of (n + [), has lower
energy.

Is<2s<2p<3s<3p<ds<3d<4p<..

e If two orbitals have same (n + [) value, the orbital
having lower value of n will have the lower energy.

e Pauli’s Exclusion Principle : The principle states that,
“no two electrons in an atom can have same set of four
quantum numbers”.

e Hund’s Rule : According to this rule, “pairing of
electrons in an orbital cannot take place until each
orbital of the given subshell is occupied by a single
electron with parallel spin”.

Electronic Configuration

e Electronic configuration is the method of listing
the locations of all the electrons on a specific atom.
The system locates each electron by energy level
and orbital type. The number of electrons in each
orbital type is indicated with a superscript. For
instance, the electronic configuration of sodium is
1522522p6351.
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Stability of Completely-filled and Half-
filled Configuration

Elements with atomic number 24(Cr) and 42(Mo)
have ns'(n - 1)d° configuration and not ns*(n - 1)
d*, due to extra stability of half-filled orbitals.

3d

[Pt

4s
24Cr |'T\| |'T‘|'T‘

Elements with atomic number 2°Cu, 47Ag and ’Au
have ns'(n - 1)d"° configuration and not ns*(n - 1)
d’ due to extra stability of fully-filled orbitals.

3d

4s
oo (ALl ul ]

This is because of

» Symmetry : The half-filled and completely
filled configurations are more symmetrical and
symmetry leads to greater stability.

» Exchange energy : The electrons present in
the different orbitals of the same subshell can
exchange their positions. Each such exchange
results in release of energy (called exchange
energy), which leads to a greater stability.

A ATATA NERIRS

3 exchanges by 1" electron

d
2 exchanges by 2"¢lectron

XX
NN

1 Exchange by 3™ electron
Total number of exchanges=3+2+1=6

# WRAPt v

MULTIPLE CHOICE QUESTIONS

1.

®

When alpha particles are sent through a thin metal
foil most of them go straight through the foil because
(a) alpha particles are much heavier than electron
(b) alpha particles are positively charged

(c) alpha particles move with high velocity

(d) most part of the atom is empty.

Match the list-I with list-II and select the correct
answer using the codes given below in the list.
(n, I and m are respectively the principal, azimuthal
and magnetic quantum number)

List-I
P. | Number of value of /|1.
for an energy level (n)

Q.|Value of [ for al2.
particular type of orbit

List-II

+1 to -I including
zero

R.|Number of value of m|3.|5
forl=2

S.|Value of ‘m’ for a|4.|n
particular type of orbital

P Q R S

@4 1 2 3
4 1 3 2
)1 4 2 3
@1 4 3 2
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3. Select the correct statements from the following:

A. Atoms of all elements are composed of two
fundamental particles.

B. The mass of electron is 9.10939 x 107" kg.

C. All the isotopes of a given element show same
chemical properties.

D. Protons and electrons are collectively known as
nucleons.

E. Dalton’s atomic theory, regarded the atom as an
ultimate particle of matter.

Choose the correct answer from the options given

below :

(a) AandE only (b) B, Cand E only

(c) A,Band Conly (d) C,D and E only

The energy required to break one mole of hydrogen-
hydrogen bonds in H, is 436 kJ. What is the longest
wavelength of light required to break a single
hydrogen-hydrogen bond?

(a) 68.5nm (b) 137 nm

(c) 274 nm (d) 548 nm

According to Bohr’s theory, which of the following
correctly represents the variation of energy and
radius of an electron in n™ orbit of H-atom?

1

1 1 5
(a) E,oc—,roe— (b) E, oc—,ren

n n n

1
(c) Enocnz,rocn2 (d) E,o<n,ro—
n



10.

11.

12.

1 L of N, combines with 3 L of H, to form 2 L of
NH, under the same conditions. This illustrates the
(a) law of constant composition

(b) law of multiple proportions

(c) law of conservation of mass

(d) Gay Lussac’s law of gaseous volumes.

0.30 g of an organic compound containing C, H and
O on combustion yields 0.44 g CO, and 0.18 g H,O.
If one mol of compound weighs 60, then molecular
formula of the compound is

(a) C;HO (b) C,H,0,

(c) CH,O (d) C,HO

The right option for the mass of CO, produced by
heating 20 g of 20% pure limestone is (Atomic mass

of Ca = 40)

[CaCO, —2X 5 Ca0 + €O,

(a) 2.64g (b) 1.32¢g
(o) 1.12g (d) 1.76 g

Rearrange the following (I to IV) in the order of
increasing masses.

I. 1 molecule of oxygen

II. 1atom of nitrogen

I1L. 1 x 10™"° g molecular weight of oxygen

IV. 1 x 10" g atomic weight of copper

(a) I<I<III<IV (b) IV<III<II<I

(o) I<II<I<IV (d) HI<IV<I<II

Statement-1: If 30 mL of H, and 20 mL of O, react to

formwater, 5mL of H, isleftat the end of thereaction.

Statement-II : H, is the limiting reagent.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is
incorrect.

(c) Bothstatement-Iand statement-II are incorrect.

(d) Statement-I is incorrect but statement-II is
correct.

How much amount of CuSO,-5H,0 is required for
liberation of 2.54 g of I, when titrated with KI?

(a) 25¢g (b) 499¢g

(c) 24¢ (d) 12g

The third line of the Balmer series, in the emission
spectrum of the hydrogen atom, is due to the transition
from the

(a) fourth Bohr orbit to the first Bohr orbit

(b) fifth Bohr orbit to the second Bohr orbit

(c) sixth Bohr orbit to the third Bohr orbit

(d) seventh Bohr orbit to the third Bohr orbit.

13.

14.

15.

16.

17.

18.

In an experiment, 4 g of M, 0, oxide was reduced to
2.8 gofthe metal. If the atomic mass of the metal is 56
g mol ™', the number of O atoms in the oxide is

(a) 1 (b) 2 (c) 3 (d) 4

Statement-I : de Broglie equation has significance

for any microscopic or sub-microscopic particles.

Statement-II : de Broglie wavelength is inversely

proportional to the mass of the object.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is
incorrect.

(c) Both statement-Iand statement-II are incorrect.

(d) Statement-I is incorrect but statement-II is
correct.

SO,Cl, on reaction with excess of water results into
acidic mixture

$0,Cl, + 2H,0 —> H,S0, + 2HCl

16 moles of NaOH is required for the complete
neutralisation of the resultant acidic mixture. The
number of moles of SO,Cl, used is

(a) 16 (b) 8 (c) 4 (d) 2

A mixture of CaCl, and NaCl weighing
4.44 g is treated with sodium carbonate solution
to precipitate all the calcium ions as calcium
carbonate. The calcium carbonate so obtained is
heated strongly to get 0.56 g of CaO. The percentage
of NaCl in the mixture is

[Atomic mass of Ca = 40]

(a) 31.5 (b) 75

(c) 25 (d) 40.2

Which of the following correctly represents 180 g of
water?

(i) 5 moles of water (ii) 10 moles of water

(iii) 6.022 x 10*®> molecules of water

(iv) 6.022 x 10** molecules of water

(a) (i) and (ii) (b) (i) and (iv)

(c) (ii) and (iv) (d) (ii) and (iii)

For Balmer series in the spectrum of atomic
hydrogen, the wave number of each line is given

_ 1 1
by V=Ry - where Ry is a constant and
moom

ny and n, are integers. Which of the following

statement(s) is (are) correct?

1. As wavelength decreases, the lines in the series
converge.

2. The integer n, is equal to 2.
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3. The ionization energy of hydrogen can be
calculated from the wave number of these lines.
4. 'The line of longest wavelength corresponds to

n,=3.
(a) 1,2and 3 (b) 2,3and 4
(c) 1,2and 4 (d) 2 only
19. The electrons identified by quantum numbers
Q) n=4,1=1 (i) n=4,1=0
(ii)n=3,1=2 (ivyn=2,1=1

can be placed in order of increasing energy from
the lowest to highest as

(a) (iv) < (ii) < (iii) < (1)

(b) (ii) < (iv) < (i) < (iii)

(c) (3) < (i) < (ii) < (iv)

(d) (ii) < (i) < (iv) < (ii).

20. If the threshold frequency of a metal for photoelectric

effect is v, then which of the following will not

happen?

(a) Iffrequency of the incident radiation is v, then
kinetic energy of the electrons ejected is zero.

(b) If frequency of incident radiation is v, the
kinetic energy of the electrons ejected will be
hv - hv,,.

(c) If frequency is kept same at v, but intensity is
increased, the number of electrons ejected will
increase.

(d) If frequency of incident radiation is further
increased, the number of photoelectrons
ejected will increase.

NUMERICAL VALUE TYPE QUESTIONS
0
I

©/C\Cl
21.

0.140 g

+ CqH,NHCH, —>
0388g

CeH; — C — N— (C,H.,),
0.210g
Consider the above reaction. The percentage yield
of amide product is . (Round off to the
Nearest Integer)
(Given: Atomicmass: C:12.0u,H:1.0u,N:14.0u,
0:16.0u,Cl:355u]

22. The mole fraction of glucose (C(H;,0() in an

aqueous binary solution is 0.1. The mass percentage
of water in it, to the nearest integer, is
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23.

24.

25.

The work function of sodium metal is 4.41 x 107" .
If photons of wavelength 300 nm are incident on the
metal, the kinetic energy of the ejected electrons will
be x 1072 ). (h=6.63%x 10 s;c=3x 108 m/s)

If the uncertainty in velocity and position of a
minute particle in space are, 2.4 x 102° (m s™') and
1077 (m) respectively, the mass of the particle in g is
. (Nearest integer)

(Given: h = 6.626 x 1027 s)

The number of correct statements from the

following is .

A. For 1s orbital, the probability density is
maximum at the nucleus.

B. For2sorbital, the probability density firstincreases
to maximum and then decreases sharply to zero.

C. Boundary surface diagrams of the orbitals
encloses a region of 100% probability of finding
the electron.

D. p and d-orbitals have 1 and 2 angular nodes
respectively.

E. Probability density of p-orbital is zero at the
nucleus.

SOLUTIONS
1

(d): Most of the part of atom is empty.
(b)

(b): Atoms of all elements are composed of three
fundamental particles : electrons, protons and
neutrons.

Protons and neutrons are collectively known as
nucleons.

Hence, B, C and E are correct statements.

(c) : Amount of energy required to break one
H—H bond is

436x10° 436

= ]mol_1
6.022x10%°  6.022x10%°

Now, E= E
A

6.626x107°* x3x10°

A x6.022x10°° m
436
.62 .022 -
_6:626X6.022X3 136 ~ 274 nm
436
(b): According to Bohr’s theory,
212 2452 2 4
h —k“2n"mZ
rz—gl 5 andEnz—znz1 ¢
4n°mZe“k n°h



6.

7.

10.

(d)
12 0.44

(b): Percentage of C=—Xx——x100=40%
44  0.30

2 0.18
Percentage of H=—X——x100=6.6%
18 0.30

Percentage of O = 100 - (40 + 6.6) = 53.4%

Element | % Molar ratio | Simplest ratio

3.3

C 40 0_ 3.3 —=1
12 3.3
6.6 6.6

H 6.6 —=6.6 —=2
1 3.3
53.4 3.3

0] 534 | ——=33 —=1
16 3.3

Hence, empirical formula = CH,O

. Molecular mass _60_ 5
Empirical formula mass 30
Molecular formula of the compound
= (CH,0), = C,H,0,

(d): caco, 22K

—_— CaO +
40+12+16x3=100g 40+16=56g

100 g CaCO; produced = 44 g CO, gas

co,
44 g

44
20 g CaCOj; will produce 100 x20 =8.8gCO,gas

If sample is 100% pure, CO, produced = 8.8 g
If sample is 20% pure, CO, produced

8.8
=22 x20=1.76g
100

(a) : (I) Mass of 1 molecule of oxygen
32

~ 6.023x102
(II) Mass of 1 atom of nitrogen
14

6.023x10%
(IIT) Mass of 1 g molecule of oxygen =32 g
Mass of 10™'? gram molecule = 32 x 107"
=32x107g
(IV) Mass of 10~ g atom of copper = 63 x 10
=63x107 g
Hence, increasing order of massis II <I <III <IV.

=531x107% g

=232x103g

(): H, + 10, —H,0

30ml S

reacted

Volume of O, left =20 - 15=5mL

11.

12.

13.

14.

15.

16.

Statement-II is correct, since H, is completely
consumed, and hence, H, is the limiting reagent.

(b): 2CuSO,-5H,0 + 4KI —>
Cu,L, + 2K,80, + I, + 10H,0
254¢
Molecular weight of 2CuSO,-5H,0
=[2(63.5+32+64) +10(18)] g=499 g
254 g of 1, is liberated by 499 g of CuSO,-5H,0

4
2.54 g of I, will be liberated by 99 X2.54=499¢g
of CuS0,-5H,0 254

(b) : For Balmer series, n; = 2
For n'" line in any series, n, =1y + n
For 3™ line in Balmer series, n, =2 +3 =5
©): M,0, Reduction M
Eq. of M,0, = eq. of Metal
Wt. of M,0, Wt. of Metal

Eq. wt.of M,0, - Eq. wt. of Metal
4 2.8

2%x56+xx16 56

2x x
On solving we get,
4 28
56+8x 56
1 1

14+2x 20

2x=6 = x=3

Hence, the oxide is M,0;.

(a) : According to de Broglie equation,

A (wavelength) = h/mv

Because of inverse relation of wavelength and mass,
the wavelengths associated with ordinary objects
(macroscopic objects) are so short (because of their
large mass), that their wave properties cannot be
detected.

(¢) : SO,CL, + 2H,0 — H,S0, + 2HCl

x mole xmole  2xmole
(i) H,SO, +2NaOH — Na,SO, + 2H,0
xmole  2x mole
(i)) HCI + NaOH — NaCl + H,0
2x mole 2x mole

Total number of moles of NaOH required = 4x = 16
= x=4.

(b): Given that all the calcium present in the
mixture will convert into its carbonates and again
on heating it gives its oxide CaO of weight 0.56 g.

21
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17.

18.

19.

20.

21.

22

NaCl + CaCl, —29% ; cacO; —2 Ca0
y x 0.56g
\—ﬁ,_—J
444g

Moles of Ca in CaCl, = moles of Ca in CaCO,

Moles of Ca in CaCO; = moles of Ca in CaO
X060 ot
111 56 56

[mol. wt. of CaCl, = 111, mol. wt. of CaO = 56]

We know that NaCl + CaCl, =4.44 g

y+111=444 = y=333g

100
Percentage of NaCl = 3.33 x s 75%
(c): 18 gof H,0 =1 mol '
180 g of H,0O = 10 mol
18 g of H,0 = 6.022 x 10” molecules of H,0

23
6.022x10
180 g of H,0 = ~—-"—x 180
= 6.022 x 10** molecules of H,0
(c): (1) Beyond a certain wavelength the line

spectrum becomes band spectrum.

(2) For Balmer series n, =2

(4) The line of longest wavelength in this series,
n,=3.

(@): () n=4,1=1>4p

(i) n=4,1=0-—4s (iii)

(iv) n=2,I1=1->2p

2p< 4s< 3d <4p

(iv) < (ii) < (iii) < (i)

n=3,1=2—-3d

(d): Increase in intensity (and not frequency)
increases the number of photoelectrons ejected.

(77) -

Cl
+ CaH,NHC,H,
0.140 g 0388 g
014 _0.388
71405 169
=107 mol =229 x 107 mol
cn
615
— CH—C—N{
0210g CeHs

Here, benzoyl chloride is limiting reagent.
140.5 g of benzoyl chloride gives 273 g of amide

0.140 g of benzoyl chloride gives 11235 x0.140 g

=0.272 g of amide
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22.

23.

24.

25.

Theoretical yield =0.272 g
Experimental yield = 0.210 g
) Experimental yield
%yield = - - %100
Theoretical yield
0210
0.273

(47) : Given, mole fraction of glucose = 0.1

x100=76.92=77%

Let total moles of the solution =1
Hence, mole fraction of water = 0.9
Mass percentage of water

M f
_ ass of water %100
Mass of solution
0.9x18

T 0.1x180+0.9%18

%100

162
18+16.2
(222) : Given : wy = 4.41 x 107 J,

A=300nm, K.E. =2 h=6.63x10"Js,
1

X100 =47.37% = 47%

c=3x10ms"

wy=hv - K.E.
—34 8
4.41><10‘19J=6’63’><10 X39X10 -K.E.
300x10~
_ 19.89%1072°
4.41x10 19]:%—1{3
30010~

441%x10°J=6.63x 107" - K.E.

KE =6.63%x107"-4.41x107"
=222x107=222x1072']

(22): Given, Av=2.4x 10 m/s,Ax=10" m

According to Heisenberg's uncertainty principle,

AxxmAvZ£ >m>2——-
4T 4TAvAx

6.626x107>%
 4x3.14x2.4x1026x1077
m=0.02198 kg or m=22g

(3) : Statements A, D and E are correct.
For 2s orbitals, the probability density first decreases
sharply to zero and again starts increasing.

m

Boundary surface diagram of the orbitals encloses
a region or volume in which the probability of

finding the electron is very high, say 90%, but not
100%. @



with exclusive and brainstorming questions

Practicing these questions helps to strengthen your concepts and give you extra edge in your NEET preparation

An organic compound of molecular formula
C¢H¢Br, has six carbon atoms in a ring system,
two non-conjugate double bonds and two bromo
groups at 1,4-positions. Then the compound is

(a) aromatic but non-homo-cyclic

(b) aromatic and hetero-cyclic

(c) homo-cyclic but not aromatic

(d) neither homo-cyclic not hetero-cyclic.

A list of species having the formula XZ, is given
below. XeF,, SF,, SiF,, BF, and BrF;

Defining shape on the basis of the location of X
and Z atoms, the total number of species having a
square planar shape is

(a) 0 (b) 4 (c) 2 (d) 3

A balanced equation for combustion of methane is
given below:
CHyg) + 20, — €Oy + 2H,0
Which of the following statements is not correct
on the basis of the above chemical equation?
(a) One mole of CH, reacts with 2 moles of oxygen
to give one mole of CO, and 2 moles of water.

(b) One molecule of CH, reacts with 2 molecules
of oxygen to give one molecule of CO, and 2
molecules of water.

(c) 22.4 L of methane reacts with 44.8 L of oxygen
to give 44.8 L of CO, and 22.4 L of water.

(d) 16 g of methane reacts with 64 g of O, to give
44 g of CO, and 36 g of water.

Which of the following is not a correct statement

regarding the energies of orbitals?

(a) The lower the value of (n + I) for an orbital,
lower is its energy.

(b) Energies of the orbitals in the same subshell
decreases with increase in atomic number.

(c) Energy of s-orbital is lower than the p-orbital
and that of p-orbital is lower than the d-orbital.

(d) If two orbitals have same value for (n + [), the
orbital with higher value of n will have lower

energy.

Match the column-I with column-II and select the

appropriate option.
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Column-I Column-II
(Parameters) (Description)
AH |AS

(A) |- + (P) | Non-spontaneous at all
temperatures

B) |+ - (Q) | Spontaneous at low
temperature

Q) |- - (R) | Non-spontaneous at low
temperature

D) [+ + (S) |Spontaneous at all
temperatures

(@) (A) >R (B)—>Q (C)—>R,(D)—>S
(b) (A)—>S,B)—>R,(C)—>Q,(D)—P
(c) (A)—=S,(B)=>P(C)—=R,(D)—=Q
(d) (A)—S,(B)=P(C)—=Q (D)—R

Consider the following reaction occurring in an
automobile.

The sign of AH, AS and AG would be
@ +-+ () - (© -+H+ (d ++-

What is the correct sequence, to complete the

paragraph? According to Le Chatelier’s, if pressure

is increased,

(1) if pressure is decreased, the system will try to
increase the pressure

(2) the system will try to reduce the pressure

(3) byfavouringthatreaction whichisaccompanied
by a decrease in the number of moles

(4) byfavouring thatreaction which isaccompanied
by an increase in the number of moles.

(a) 2314 (b) 1234

(c) 1432 (d 1324

For the change, C g, mond—— Caraphits
AH = -1.89 k], if 6 g of diamond and 6 g of
graphite are separately burnt to yield CO,, the heat
liberated in first case is

(a) less than in the second case by 1.89 kJ

(b) less than in the second case by 11.34 k]

(c) less than in the second case by 14.34 k]

(d) more than in the second case by 0.945 k]

If v, is the threshold frequency of a metal X, the
correct relation between de Broglie wavelength (L)
associated with photoelectron and frequency (v) of
the incident radiation is

CHEMISTRY TODAY | SEPTEMBER ‘26

10.

11.

12.

13.

1 1
(@) Ao< (b) Ao< 7
V=, (v=vp)
1
(c) 7»°<—3/4 (d) Aecyv—v,
Match the following:
Reaction Nature of reaction
A.|RBr —Na_y i. |Partial reduction
B. | RCOONa* gaglia ii. |Electrophilic
ab addition

C.|R—C=C—X iii. |Wurtz reaction

Lindlar’s catalyst
(Hy)

D. Br,/CCl,_| iv. |Decarboxylation

H,C — CH, 2/cCly

v. |Decarboxylation
dimerization

(a) (A -iii), (B -v), (C-1i), (D -ii)
(b) (A -iii), (B - iv), (C - 1), (D - ii)
(c) (A -ii), (B -iii), (C-1), (D - ii)
(d) (A-v),(B-1),(C-iii), (D - ii)
The solubility of barium phosphate of molar mass
‘M’ g mol™" in water is x g per 100 mL at 298 K.

Its solubility product is 1.08 X(ﬁj X (10)°. The
value of a and b respectively are
(a) 7,5 (b) 57  (c) 55

The
respectively, are

(a) CLO, CaO,P,0y,
(b) N,0O3, Li,O, AL,O,4
(c) Na,O, SO;, AL O,
(d) MgO, Cl,0, Al,0,4

d 7,7

acidic, basic and amphoteric oxides,

The correct statements for the given reaction

xCusP + yCr,05” + H*—— Cu** + H,PO, + Cr’*

are

I. Cuin Cu,P is oxidised to Cu** and P in Cu,P is
also oxidised to PO}~

II. The value of y is 12.

II1. Eleven electrons are involved in the conversion
of Cu,P to Cu®" and H,PO,.



14.

15.

IV. The value of x is 6.
(a) L III and IV
(c) L I, and III

(b) ITand IV
(d) TandII

Statement-I : If there is a covalent bond between

two same atoms then the oxidation number of

these two atoms will be zero.

Statement-II : The oxidation number of alkali

metals is not fixed.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is
incorrect.

(c) Both
incorrect.

statement-I and statement-II are
(d) Statement-I is incorrect but statement-II is

correct.

Statement-I : In Lassaigne’s test, when both
nitrogen and sulphur are present in an organic
compound, sodium thiocyanate is formed.
Statement-II : If both nitrogen and sulphur are
present in an organic compound, then the excess
of sodium used in sodium fusion will decompose
the sodium thiocyanate formed to give NaCN and
Na,S.
(a) Both statement-I and statement-II are correct.
(b) Statement-I is correct but statement-II is
incorrect.
(c) Both
incorrect.

statement-I and statement-II are
(d) Statement-I is incorrect but statement-II is

correct.

SOLUTIONS

(c) : Organic compound such as C,HBr, has 6
carbon in a ring, two non-conjugated double bond,
two Br group at 1,4-position.
— 2 double bonds or 4m electrons i.e., non-
aromatic
- Ring is made up of only C-atom ie,
homocyclic
Br

Compound i.e., = ;

Br
(C¢HgBr,) - homocyclic and not aromatic.

(c) : XeF, - Square planar
SE, - See-saw, SiF, — Tetrahedral

BF, - Tetrahedral, BrF, - Square planar
(c) : 22.4 L of methane reacts with 44.8 L of oxygen
to give 22.4 L of CO, and 44.8 L of water.

(d): If two orbitals have same value for (n + [), the

orbital with lower value of n will have lower energy.

(d)

6. (b): For combustion, AH = —-ve. As n,>n,

AS = +ve.
AG = AH - TAS as AH = —ve and AS = +ve

Thus, AG = -ve at all temperature.

7. (a)

Chemistry
abulletin

Skeletal Transformation to Chiral Nanocarbon Molecules

Three-dimensional  nanocarbon molecules are  crucial
building blocks for advanced carbon materials. However,
the dependence of current synthetic methods on stepwise
bond-forming approaches limits the available chemical
space in this field. Here, we demonstrate that a skeletal-
transformation approach solves two challenges in nanocarbon
synthesis. Firstly, the inner-bond cleavage of mt-conjugated
hydrocarbons provides access to a ten-membered ring that
exclusively contains sp*-hybridized carbons. The subsequent
ring-expansion affords three gigantic decagon-containing
chiral nanocarbon molecules with figure-eight or bathtub
conformations consisting of up to 170 sp*-hybridized carbons.
Secondly, the subsequent reformation of an internal double
bond in the structure is applicable to two of three obtained
nanocarbon molecules, which enables the regio- and enantio-
selective synthesis of a helically twisted nanographene
containing up to 26 six-membered rings. The crystal-packing
structure of this chiral nanographene is characterized by
a homochiral porous framework consisting of m-stacked
double-helical assemblies. These results demonstrate that
the skeletal-transformation approach, which has so far
targeted bioactive molecules, can be applied to nanocarbon
synthesis.
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(d) Ccliamond—> Cgraphite ;AH=-1.89 kI

Cdiamond + C)ZH COZ; AH=- 9
C +0,— CO,AH=-¢q,

- - - +

graphite

Cdiamond >C AH = - q,+q9,=-1.89

graphite>

or q,-q9,=- 1.89 for 12 8 Cdiamond—> Cgraphite

Thus for 6 g Cdiamond B Cgl‘aphite

qz—ql:%'89 =-0.945Kk]

or ¢q;=q,+0.945k]

So the combustion enthalpy of diamond is more

than the combustion enthalpy of graphite.

(a) : Kinetic energy of electron can be given as
KE.=hv-hy,

1 5
h(v—vy)==
(v=vy) zmv

mv? = 2h(v - vy)

2h(v—v,)
v=,/—
m

According to de Broglie equation:

my (Zh(v—vo)); \me(v—vO)
ml 2207
m

1
s
v=y,
(b):
Reaction Nature of reaction
A. RBr Na S R—R + 2NaBr iii. | Wurtz reaction
B.| RCOO Na* g:é)lz} iv. |Decarboxylation
R —H + Na,CO4
C.|R—C=C-X ’ i. |Partial
Lindlar’s reduction
catalyst (H,)
R R
N /
L C=C
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11.

12.

13.

14.

15.

D. _ Br,/CCl, _ | ii. |Electrophilic
HC=CH, addition
CH,— cle2
|
Br Br

(b): Given, solubility = x g/100 mL or 10x g/1 L

Ba,(PO,), — 3B§12+ +2PO;"
N

K, = (35)°(25)* = 1088’ (1)

Now, Molar solubility S= xx10

Put the value of K, and S in equation (1)

x b_ * 5
1.08><(M)J % (10) 108><(M)S %X (10)

Hence (%Ja X (IO)b =(ﬁ]§ x (107)

. a=5
b=7

(b) : Non-metal oxides are acidic e.g., N,O;, alkali
metals oxides are basic e.g., Li,0O and AL,O; are
amphoteric oxide.

+1 -3 ) +5
(a) : 4H,0 + Cu;P —> 3Cu™ + H;PO, + 11e

+5H"] x6

+6
6e” +14H" +Cr,05” —— 2Cr’* +7H,0]x11

6Cu,P+124H" +11Cr,03" —— 18Cu*" +6H,PO,
+22Cr*" +53H,0

(b): The oxidation number of alkali metals is

always +1.

(a) : In case, nitrogen and sulphur both are present
in an organic compound, they may combine during
fusion to form sodium thiocyanate.
Na+C+N+$ 25 NaSCN

Sodium thiocyanate
If Na is taken in excess, it decomposes NaSCN and
forms Na,S and NaCN.

2Na + NaSCN -2 Na,$ + NaCN
@
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CLASS-XI

‘Warm-up!

Chapterwise practice questions for CBSE Exams as per the latest pattern

and syllabus by CBSE for the academic session 2026-27.

m Chemical Bonding and Molecular Structure

General Instructions : Read the following instructions carefully and follow them :

This question paper contains 33 questions. All questions are compulsory.

(i) Question paper is divided into five sections — Section A, B, C, D and E.
(i)~ Section A — questions number 1 to 16 are multiple choice type questions. Each question carries 1 mark.

(iv) ~ Section B — questions number 17 to 21 are very short answer type questions. Each question carries 2 marks.

(v)  Section C — questions number 22 to 28 are short answer type questions. Each question carries 3 marks.

(vi)  Section D — questions number 29 and 30 are case-based questions. Each question carries 4 marks.

(vij) Section E — questions number 31 to 33 are long answer type questions. Each question carries 5 marks.

(vii) There is no overall choice given in the question paper. However, an internal choice has been provided in few questions in all the sections except section A.
(ix)  Kindly note that there is a separate question paper for Visually Impaired candidates.

(x)  Use of calculators is not allowed.

Time Allowed : 3 hours

1.

What is the formal charge on carbon atom in the
following two structures?

2—
:ﬁ:
B=C=8 /N
10 O
(a) 0,-2 (b) 0,0 (c) +2,-2 (d) +1,-1

Which of the following facts regarding bond order

is not valid?

(a) Bond order is given by the number of covalent
bonds between the two atoms in a molecule.

(b) With increase in bond order, bond enthalpy of
the molecule decreases.

(c) Isoelectronic molecules and ions have identical
bond orders.

(d) With increase in bond order, bond length
decreases.

Maximum Marks : 70

In which pair the permanent dipole in molecule I
greater than that in molecule II?

I I
CaN_o~C CH~ _ O

(a) =
CHy = SCH, c”  CH,

(b) CH,CH,CI CH,CHCI,

(© c1@ @a

@a a<O)-a

According to VSEPR theory,
(a) the shape of the molecule depends only upon
the bonded electron pairs

(b) pair of electrons attract each other in valence
shells
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(c) the pairs of electrons tend to occupy such
positions that minimise repulsions

(d) the pairs of electrons tend to occupy such
positions that minimise distances from each
other.

5. Which of the following shows the Lewis dot
structure for CO,?
(a) :0uC:0: (b) OCO
(c) :C‘)::C:(j: (d) :Q:C:(:)::
6. Arrange the following in order of increasing dipole
moment : H,O, H,S, BF;
(a) BFy<H,S<H,0  (b) H,S < BF, < H,0
(c) H,O<H,S<BF, (d) BF,<H,0<H,S
7. Bond order of N}, N; and N, will be
(a) 2.5,2.5and 3 respectively
(b) 2,2.5and 3 respectively

(c) 3,2.5and 3 respectively
(d) 2.5,2.5 and 2.5 respectively.

8. Match the column-I with column-II and mark the
appropriate choice.

Column-I Column-II
(A) | C,H, (i) | sp’d® hybridisation
(B) | SF, (i) | sp’d” hybridisation
(C) | SO, (iii) | sp hybridisation
(D) | IF, (iv) sp2 hybridisation
(@) (A)— (i), (B) — (iii), (C) — (ii), (D) — (iv)
(b) (A) — (iii), (B) — (1), (C) — (iv), (D) — (ii)
(c) (A)— (i), (B) — (iii), (C) — (i), (D) = (iv)
(d) (A) = (iv), (B) = (i), (C) — (iii), (D) — (ii)

9. Which of the following molecules shows
intramolecular hydrogen bonding?
(a) o-Nitrophenol (b) p-Nitrophenol

(c) Benzoic acid (d) Ethanol

10. Which of the following statement is not correct

from the molecular orbital theory?

(a) Be, is not a stable molecule.

(b) He, is not stable but He; is expected to exist.

(c) Bond strength of N, is maximum amongst the
homonuclear diatomic molecules belonging to
the second period.

(d) The order of energies of molecular orbitals
in N, molecule is, 62s < 6* 25 < 02p, < (n2p,
=n2p,) < (W*2p, =12p )< G*2p,

11. Which of the following order is correct?
(a) AICl; < MgCl, < NaCl : Polarising power

@ CHEMISTRY TODAY | SEPTEMBER 26

(b) CO > CO, > >HCO; > CO; : Bond length
(c) BeCl, < NF; < NH; : Dipole moment
(d) H,S > NH; > SiH, > BF; : Bond angle

12. Few examples of the compounds formed by
chemical bonding are given below. Mark the
incorrect example.

(a) A molecule with central atom devoid of octet
- BF,

(b) A molecule with linear shape - CO,

(¢) A non-polar covalent compound between two
different atoms - CH,

(d) A molecule which is V-shaped with a bond
angle 104.5° - NH,

For question number 13 to 16, two statements are
given- one labelled as Assertion (A) and the other
labelled as Reason (R). Select the correct answer to
these questions from the codes (a), (b), (c) and (d) as
given below:

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of the
Assertion (A).

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

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : In NH;, N is sp® hybridised, but
bond angle is found to be 107°.
Reason (R) : The decrease in bond angle is due to
repulsion between the lone pair on nitrogen and
bond pair between N and H.

14. Assertion (A) : PCl; is trigonal bipyramidal
whereas IF; is square pyramidal.

Reason (R) : P in PCl, is sp>d” hybridised whereas I
in IF; is sp°d hybridised.

15. Assertion (A) : In the bonding molecular orbital
(MO) of H,, electron density is increased between
the nuclei.

Reason (R) : The bonding MO is y, + Yz, which
shows destructive interference of the combining
electron waves.

16. Assertion (A) : He, molecule is unstable and does not
exist.
Reason (R) : Bond order for He, molecule is 0.5.



17. (a) Write two factors responsible for formation of
ionic bond.
(b) Which has higher dipole moment CCl, or
CH,CI?

18. Explain why CO, molecules have zero dipole
moment although C—O bonds are polar?

19. What is the formal charge on various atoms in
nitrite ion?

20. Given electronic configuration for four elements
as () 1s% (1) 1522522p2, (I17) 1522522p5, and (IV)
15%25%2p°. Select the one species which is capable of
forming ionic as well as covalent bonds?

21. (A) How is lattice energy related with stability of an
ionic compound?

OR
(B) Using VSEPR, draw the molecular structures of
OSF, and XeF, indicating the position of lone
pairs and hybridization of central atoms.

SECTION-C

22. Give the Lewis representation of
(a) sulphuric acid
(b) nitrogen dioxide
(c) ozone molecule.

23. The dipole moment of KCl is 3.336 x 10™*° coulomb
metre which indicates that it is a highly polar
molecule. The inter atomic distance between K*
and CI” in this molecule is 2.6 x 107 m. Calculate
the dipole moment of KCI molecule if there were
opposite charges of one fundamental unit located at
each nucleus. Calculate percentage ionic character
of KCL

24. (a) Discuss the shape of NF; according to VSEPR
model.
(b) Using VSEPR theory, draw the shape of PCl;
and BrFs.

25. Draw the molecular orbital diagram for oxygen
molecule (O,) and write its electronic configuration
also.

26. (a) How many o- and m-bonds are present in the
following molecules?
(i) m-xylene (ii) HCONHCH,
(b) Give reason :
HF is polar though it has covalent bond.

27. Write important conditions essential for the linear
combination of atomic orbitals.

28. (A) Arrange N,, O,, F,, Cl, in increasing order of
bond dissociation energy.

OR
(B) What are polar and non-polar molecules? BF;
and NF; both are covalent, but BF; is non-polar
while NF, is polar.

SECTION-D

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

29. The approximate shape of a molecule can often be
predicted by using what is called the valence shell
electron pair repulsion (VSEPR) model. Electron in
bonds and in lone pairs can be thought as charge
cloud that repel one another and stay as far apart as
possible thus causing molecules to acquire specific
shapes.

The repulsive interactions of electron pairs decrease

in order :

Lone pair — Lone pair > Lone pair — Bond pair >

Bond pair - Bond pair

These repulsion effect results in deviations from

idealised shapes and alteration in bonds and

molecules.

(a) How many bond pairs and lone pairs are
present in CIF; molecule.

(b) Draw the shape of XeF, molecule using VSEPR
theory.

(c) Predict the geometry of XeF, molecule.

OR
(c) What is the shape of [SnCl,]™ ion?

30. The electrons in an atom occupy atomic orbitals
which are represented as the regions around the
nuclei where there is a high probability of finding
the electrons. Molecular orbital theory is based on
the linear combination of atomic orbitals (LCAO)
of the atoms constituting the molecule or ion and
hence is also called LCAO-MO theory. In this
theory, atomic orbitals of the combining atoms get
mixed and rearrange themselves to form molecular
orbitals. Two atomic orbitals can overlap to form
two molecular orbitals — one of which lies at a lower
energy level, called bonding molecular orbital

29)
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(BMO) than the other at a higher energy level,
called antibonding molecular orbital (ABMO). The
sequence of the rearrangement of molecular orbitals
is determined by the two nuclei and the filling of
electron in them follow the Aufbau principle. Each
molecular orbital can hold one or two electrons
in accordance with Pauli’s exclusion principle.
The bond order of a molecule or ion is half the
number of bonding electrons minus the number of
antibonding electrons. Molecular orbital theory can
explain the bond length, bond dissociation energy,
bond stability and paramagnetism/diamagnetism
of molecules.

(a) Outof B,, O, and N, which is/are diamagnetic?
(b) Explain why N, has greater bond dissociation

energy than N3 ?

OR
(b) What is the bond order of Li,?
(c) Nj is not a diamagnetic molecule. Why?

SECTION-E

31. (A) (a) Give reasons for the following (any 2):
(i) BF;hasa zero dipole moment although
the B—F bonds are polar.
(ii) All carbon to oxygen bond lengths in
CO; are equivalent.
(iii) Water molecule has a bent structure
whereas BeCl, has a linear structure.
(b) Arrange the following bonds in order of
increasing ionic character. Give reason also.
N—HF—HC—HO—H
(c) Give two examples of ionic compounds.
OR

(B) Write the molecular orbital configuration of
the following species :
0,, 05, 0;, OF. Arrange them in order of
their decreasing stabilities.

32. (A) (a) (i) What s the decreasing order of repulsion
of various electron pairs?
Ip-Ip, bp-bp, Ip-bp
(ii) BrF; is a T-shape molecule while NF;
has a pyramidal shape. Explain.

(b) Why is it that in the SF, molecule, the lone
pair of electrons occupies an equatorial
position in the overall trigonal bipyramidal
arrangement in preference to the axial
position?

30
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OR

(B) (a) What is the total number of sigma and

pi-bonds in the following molecule?
(i) CH;—CH=CH—C=CH

Il
(ii) CH=C—C— CH,COOH
(b) Why is sigma bond stronger than m-bond?
Explain.

33. (A) (a) Write Lewis structures for the following
molecules/ions :
(i) Urea, NH,CONH,
(ii) Nitrogen trichloride, NCI,
(iii) Tetrafluoroborate ion, BF;
(iv) Carbonate ion, COzg
(v) Hydrogen peroxide, H,0,

OR
(B) Answer the following :

(a) Define bond order and bond enthalpy.
What is their correlation?

(b) What are the important consequences of
lattice enthalpy?

(c) Explain formation of NaCl with Lewis
structure.

SOLUTIONS
1. (b): §=c=2§&:

Formal charge on C atom = Valence electrons - Total

1

number of lone pair of electrons - — x Total number

. 2
of bonding electrons
—4-0-1x8=0

2

Similarly, formal charge on C atom in other structure = 0
2. (b): Higher the bond order, higher is the bond

enthalpy.

Cl%}C i C)eyCl H3C\C _ C)eyCl
/ N 4 N
HC CH, Cl q  CHs
The molecule I has higher dipole moment than II.

4. (¢ 5. (a)

6. (a): In BF;, dipole moment is zero due to its
symmetrical structure.
Q!

F
i o €
Fé( QF H>(7 K\H H{) {\H
u=0 uw=0.95D u=1.85D

3. (a):



In H,S and H,O due to unsymmetrical structure net
+ve dipole is there. H,O has higher dipole due to higher
electronegativity of oxygen than sulphur.

7. (a) 8. (b)
9. (a)
10. (d): The correct order of energies of molecular
orbitals in N, molecule is
025 < 0" 25 < (M2p, =M2p,) < O2p, < W2p, =T*2p, < C* 2p,
11. (c) : (a) Polarising power of cations increases with
the increasing charge.
(+1) (+2) (+3)
NaCl < MgCl, < AIC,

1

(b) Bond order o« ——— ——
Bond length

Molecule/Ion Bond order

CcO

Co,

HCO; 1.5

CO3 1.33

Hence, the decreasing order of bond length is
CO3 > HCO; > CO, > CO.
(c) Cl<EBe®=(l,

u=0
o
N

F i Resultant

1 Resultant

w=023D N u=147D
A
H

Correct order of dipole moment : BeCl, < NF; < NH,
(d) Correct order of bond angle :

BF, > SiH, > NH, > H,$

120° 109°28" 107° 92°
12. (d) : The correct example is H,O. NH; is pyramidal
and its bond angle is 107°.
13. (a) : Lone pair - lone pair repulsion > lone pair -
bond pair repulsion > bond pair - bond pair repulsion.
In NH,, there are three bond pairs and one lone pair.
The three N - H bond pairs are pushed closer because
of the lone pair - bond pair repulsion, and HNH bond
angle gets reduced from 109°28’ (the tetrahedral angle)
to 107°.
14. (c) : PinPClyis sp’d hybridised and I in IFy s sp’d”
hybridised.
15. (c) : Bonding molecular orbital involves constructive
interference.

16. () : He,: 015> 6*1s
1
B.O.=2(2-2)=0

Thus He, molecule is unstable and does not exist.

17. (a) Low ionisation energy and high electron affinity.
(b) CH,Cl has higher dipole moment.

18. Carbon dioxide (CO,) has a linear and symmetrical
structure (O=C=O0). Its net dipole moment is zero, as
the moments of the two C—O bonds, having opposite

directions, cancels each other.
1 2 _
19. The Lewis structure of nitrite ion is ['0' —N_0: ]

1
Formal charge on nitrogen atom =5 -2 - 3 x6=0

Formal charge on O atom marked 1 =6 -4 - % x4=0

Formal charge on O atom marked 2 =6-6 - Lio-a
2

20. Element (III) with electronic configuration

15> 25 2p° i.e., fluorine can form bond either by accepting

one electron or by sharing one electron. For example :

Na - F is ionic but F - F is covalent.

21. (A) Stability of an ionic compounds depends
directly on the magnitude of lattice energy. High
negative value of lattice energy gives more stability to
an ionic compound.

OR
| A
P o F —H—F
B <]
A
EF F F @ F
Trigonal bipyramidal sp°d Square planar shape sp’d’
.. :0:
O o1
22. (2):0:§8-*O-*H or :0 <—S|—Q—H
193 0
H I
H
(b) NO, is an odd electron molecule.
6N~
6+ 'C°)+

e

@G G oG G

23. For one unit charge, g = 1.602 x 107 C
Dipole moment p =g x d

i=1.602x10""x2.6x10"

=4.1652 x 107® coulomb meter
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% ionic character = Hobserved x100

Mionic
_ 3.336x102

= 55 <100=280.09 %
4.1652x10™

N Geometry : Tetrahedral
24. () 77 Y
F

Shape : Trigonal pyramidal

cl. ¢l
(b) Cl Geometry : Trigonal bipyramidal
Cl Cl
F O F
v Geometry: Octahedral

Br .
. ! Shape : Square pyramidal

F

Energy

Atomic orbitals
of O-atom

Molecular orbitals
of O, molecule

Atomic orbitals
of O-atom

615°6*2s” 625 6*2s” 62p; (M2p; = M2p;) (T*2p,

= *2p))
i
H—C—H o H
ol|n G|
26. (a) (i) H (i) HECZN2C2H
HONNC—H o Io
H [ H H
H o-bonds = 8,
o-bonds = 18, m-bonds = 1
m-bonds = 3

(b) HF is a polar covalent compound due to greater
difference in electronegativities of H and F.

27. Necessary conditions for linear combination of
atomic orbitals :

52
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(i) The symmetry and relative energies of combining
atomic orbitals A and B must be close to each other.

(ii) The extent of overlap between the charge clouds of
A and B should be large.

(iii) Atomic orbitals of the same sign should overlap.

28. (A) Increasing order of bond dissociation energy :
F,<ClL <0,<N,
Oxygen having two pairs of unused electrons on each
atom exert less repulsion than that of chlorine or
fluorine each having three pairs of unused electrons.
Nitrogen having only one pair of unused electrons exert
minimum repulsion, hence it is the most stable.
Fluorine - fluorine bond energy is less than the Cl - Cl
because of larger repulsion between the non-bonded
electrons of the two smaller fluorine atoms.

OR
(B) The molecules having u = 0 are called non-polar
molecules and molecules having 1 > 0 are called polar
molecules. The resultant dipole moment in BF; is zero
as BF; is a symmetrical molecule whereas, it is non-zero
in NF; due to its pyramidal shape.

i

F
w=0 w=023D
BF, NF,
i
29. (a) ch—F
F

CIF; has 3 bond pairs and 2 lone pairs of electrons.
(b) XeF, has square planar shape.

F
F Q F
(Square planar)
(c) XeF, = 2bp+31p
= Trigonal bipyramidal geometry

OR
(c) Shape of [SnCl,]" is trigonal pyramidal.

30. (a) B, = (KK) 025" 6*2s” (n2p, = m2p,,)
Two unpaired electrons = Paramagnetic



0,=(KK) 625> 6*2s” 62p (m2p; =m2p; ) (*2p, =0*2p, )
Two unpaired electrons = Paramagnetic
N, = (KK) 625’ 6*2s* (n2p;; = m2p; )62p;
No unpaired electrons = Diamagnetic
(b) The bond order of N, is 3 while that of Nj is 2.5.
Thus, the bond dissociation energy of N, is higher than
that of N.

OR
(b) Li,: 015°0* 15 625

4-2

Bond order =+ (N,-N) = =1

2 2
(c) The electronic configuration of N; = 015°0*15* 625>
0*2s% (m2px” = m2py*) 62pz'
As one unpaired electron is present in 62p, molecular
orbital, N3 cannot be diamagnetic, it is paramagnetic
in nature.

W, and W, cancel each other, hence dipole moment
becomes zero.

(ii) Due to resonance, all the C—O bond lengths are
equivalent in carbonate ion (CO32 ) as shown :

:Cle :C”): :Cli:_ Cl) 2-
C > C & o =L
07 Ny " Nor o” Mot | o

(iii) Presence of two bond pairs and lack of lone pairs
around the central Be atom give BeCl, a linear shape.
While in H,O, two lone pairs are also present along with
two bond pairs around the central oxygen(O) atom so,
the shape of the molecule is bent.

(b) Greater the difference in electronegativity of
bonded atoms, more is the ionic character of covalent
bond. Hence, the increasing order of ionic character is :

2"
31. (A) (a) (i) In case of BF; molecule, F%B 5’ C—H<N—H<O—-H<F—H
! y\\‘F (c) NaCl and MgO are examples of ionic compounds.
OR
(B)
Species | Total electrons Electronic Configuration Bond order | Magnetic character
0, 16 KKo2s* 6*2s* 62p2m2p} = TEZpy2 w2, = TE”2py1 (8-4) Paramagnetic
—=20
2
05 15 KKo2s* 6*2s* 62p2 m2p? = 7t2p},2 n*2p!l = n*Zp(;, (8-3) Paramagnetic
— =25
2
0, 17 KKo2s* 6*2s* 62p> m2p? = 1':2py2 w2p = n*Zpyl (8-5) Paramagnetic
——F=15
2
05 18 KKo2s* 6*25° 02p2m2p; = m2p; W2p7=12p, | (3_¢) Diamagnetic
—=1.0
2

Therefore, relative order of stability is
03>0,>0;>07".

32. (A) (a) (i) The decreasing order of repulsion is :
lone pair-lone pair (Ip-Ip) > lone pair-bond pair (Ip-bp)
> bond pair-bond pair (bp-bp)
(ii) In BrF,, Br is the central atom that have five electron
pairs (three bond pairs and two lone pairs). Itisa AX,L,
type molecule. It is sp’d hybridised molecule, so it is
T-shaped molecule. NF; is AX,L type molecule and sp’
hybridised so it has pyramidal shape.
(b) In SE,, the central S atom has five electron pairs
(four bond pairs and one lone pair) whose arrangement

should be trigonal bipyramidal. However, one of the
electron pairs is lone pair. SF, can, therefore, have
structure (I) or structure (II).

F
F—?/F |_F
|\F &S
F | F
F

@ n

Lp. in the axial position  Lp. in the equatorial position

In structure (I), there are three [p—bp repulsions at 90°.
In structure (II), there are only two [p—bp repulsions at
90°. Hence, structure (II) is favoured one. The structure
(II) is known as see-saw shape.
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OR

(B) (a) (i) No. of o0-bonds = 10, No. of m-bonds =3
(ii) No. of 6-bonds = 11, No. of m-bonds = 4

(b) The strength of a bond depends upon the extent
of overlapping. Since formation of c-bond involves
overlapping along the internuclear axis, therefore there
is considerable overlapping. Hence, the 6-bond forms a
strong bond. On the other hand, in case of the formation
of a m-bond, sideways overlapping takes place which is

only to a small extent. Hence, -bond form weak bond.

O O
. I He. Il .. H
33. (A) (a) (i) H-"N:C:N--H or N—C—N{
H H H H
Cl:

e o1
(ii) :CEN:Cl: or :Cl—N—Cl:

(iii) | ¥

i 0 2 HOK 2
(iv) e or .. (ljl
:6' o e -6: :Q/ \:C:):

(v) H-Q:Q--H or H—0—0Q—H

OR
(B) (a) Bond order of amolecule or an ion is a measure
of the strength or stability of the bond. Numerically, it
is half of the difference between number of electrons
in bonding (N,) and in anti-bonding (N,) molecular

orbitals.
1
Bond order = E(Nb -N,)

The amount of energy required to break one mole of
bonds of a particular type and separate the bonded
atoms in the gaseous state is called bond enthalpy or
bond dissociation energy. Higher the bond order,
higher is the bond dissociation enthalpy.

(b) The important consequences of lattice enthalpy are:
(i) Greater the lattice enthalpy, more the stability of

ionic compound.

34
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(ii) The lattice enthalpies affect the solubilities of ionic
compounds.
(c) Sodium by losing one electron from its outermost
shell, it acquires the inert gas configuration of neon and
changes into sodium ion.
Na — Na' + e
(2,8,1) (2,8)
Chlorine accepts one electron released by sodium to
complete its octet and acquire stable configuration
of argon. In this process, chlorine is converted into
chloride ion.
iCh+ e —— [
(2,8,7) (2,8,8)
As they approach each other, they are held together by
strong electrostatic forces of attraction. Thus, formation
of sodium chloride takes place.
[Na] "+ [CI]— [Na]'[CLl]

Winners : Rajesh, Arun
SOLUTIONS TO AUGUST 2026 WORD GRID

AlciL|Piw|z|lUu|s|T|L|lA]I|X|[M]|V
Tlofalir)elx[unN)r]als|T]w]|v
Al V| X|IM]AJE|[BAESP|L|K|U|H|B]]
win[ [t rRlofe [y cyelr]i]n]L
TIL[A] XTI K[ L[A[M|U[G|R]|Y
O|F{O|BANJR|IT|{L|A[L[P[Q[S]|T]|W
Q|T|BfE U[D|G|K|C|[A|lI]|X|M]|Z
WIUAON [ Q|S{T|W[I[T|L[A]I]Y
R{R{Q[c|H|L]|o|R|[o|F|[o[R|[M)|L|B
Fly m{u[i|rR[E[T]ulE|D)T|[R]|E|W
tlofalifcfrYuls|t[r]plals]T]w
AlT|Xx|M[X|A|lO|F|lO|O|G|K|L|N]|P
QT[B|L|Z|D|T|L|A{LJA]I|[X|M]|D
Wlulv|pP|[sS|A|lu|lv|P|G|P|lQ|S|T|W
Ry 1| X1 |D|[S|[O|F[O|R|[T|L|lA]I]|Y
(eE{nJo[n[1]ulalofct]|L]y[H][P]L]T
Tlofls|T|QlA|C|L|U|D|G|K|L|N]|P
o|P|A|E|W|N|C|Y|[T|D|P|Q|S|T|W
1. Roentgen 5. Nitroglycerin

2. Xray 6. Nausadar

3. Phylloguinone 7. Chloroform

\4. Calciferol 8. Deuterium /




LEVEL 1 Exam on
30'" Oct., 19" Nov., &

3" Dec., 2026

Olympiads & 5o

Are you ready for‘,

s ¢

SCIENCE OLYMPIAD FOUNDATION SOF INTERNATIONAL SCIENCE
OLYMPIAD

SYLLABUS® CLASS XI

Following the protocol of NEP (2020), NCF (2023), NCERT and CBSE  Total Questions : 50 Time : 1 hr.

guidelines, National and various State Boards for the convenience

of schools and students, any change/reduction in the syllabi will 3) Mathematics
be reflected in actual question papers. Section (1) Physics & | (2) Achievers (3) or
Section — 1 : Physics : Units and Measurements, Mechanics, Chemistry Section Biology
Properties of Matter, Heat and Thermodynamics, Oscillations, Waves. No. of Questions 25 5 20
Chemistry : Some Basic Concepts of Chemistry, Structure of Atom, Marks per Ques. 1 3 1

Classification of Elements and Periodicity in Properties, Chemical
Bonding and Molecular Structure, Thermodynamics, Equilibrium, Redox Reactions, Organic Chemistry - Some Basic Principles and Techniques, Hydrocarbons.
Section — 2 : Higher Order Thinking Questions - Syllabus as per Section — 1.

Section — 3 : Sets, Relations and Functions, Logarithms, Complex Numbers & Quadratic Equations, Linear Inequalities, Sequences and Series, Trigonometry,
Straight Lines, Conic Sections, Permutations and Combinations, Binomial Theorem, Statistics, Limits and Derivatives, Probability, Introduction to 3-D
Geometry.

OR
Section — 3 : Diversity in the Living World, Structural Organisation in Plants and Animals, Cell : Structure and Functions, Plant Physiology, Human
Physiology.
Practice Questions
1. Molecular shapes of SE,, CF, and XeF, are 3. The pK, of a weak acid (HA) is 4.5. The pOH of an
A. thesame, with 2, 0 and 1 lone pairs of electrons aqueous buffered solution of HA in which 50% of
respectively the acid is ionized is
B. thesame, with 1, 1 and 2 lone pairs of electrons A 70 B. 45 C. 25 D. 95
re.spectivelyl . 4.  Read the following statements regarding spontaneity
C. dlﬂferer%t, with 0, 1 and 2 lone pairs of electrons of a process and choose the correct statement
resp ectlvely. . (i) When enthalpy factor is absent then
D. different, with 1, 0 and 2 lone pairs of electrons randomness factor decides spontaneity of a
respectively.

process.

The linear combination of atomic orbitals to form

molecular orbitals takes place only when the

combining atomic orbitals

I. have the same energy

II. have the minimum overlap

III. have same symmetry about the molecular axis

IV. have different symmetry about the molecular
axis

Choose the most appropriate from the options

given below :

A. L IIand Il only Column-I Column-II
B. ILIIIand IV only (A) | Mass of (NH4)31C03 (p) |1.92¢g
C. TandIII only (M =96 gmol ™) Which

D. HandlVonly |l contains 04 moINH, | [

*For latest updates visit www.sofworld.org

(ii) When randomness factor is absent then
enthalpy factor decides spontaneity of a process.

(iii) When both the factors take place
simultaneously, the magnitude of both the
factors decide spontaneity of a process.

A. (i) and (ii) only B. (i) and (iii) only

C. (i), (ii) and (iii) D. (ii) and (iii) only.

Match column-I with column-II and select the
correct option.
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(B) | Mass of (NH,),CO; (Q
which contains
6.02 x 10** hydrogen atoms

Mass of (NH,),CO; (1)
which will produce 3.0 mL
of CO, when treated with
hydrochloric acid.

Mass of (NH,),CO; which is| (s)
required to prepare 100 mL of
0.2 M (NH,),CO; solution

A. (A)-(p), (B) - (q), (C) - (r), (D) - (s)

B. (A)-(s), (B) - (1), (C) - (@), (D) - (p)

C. (A)- (1), (B)-(q),(C) - (p) (D) - (s)

D. (A)-(q), (B) - (r), (C) - (s), (D) - (p)

Which of the following alkenes on ozonolysis gives
a mixture of ketones only?

(i) CH,CH=CHCH,

(i) CH,—CH—CH—CH,

(D) 288.0 g

CH,
CH
P
iii D:C
(i) e,
CH
P
(iv) (CH,),C=
3)2 C\CH3
A. (ili) and (iv) only ~ B. (iii) and (i) only
C. (if)and (iv)only = D. (i) and (iii) only

What are the oxidation states of phosphorus in
the following compounds?

H,PO,, H;PO,, Mg,P,0,, PH,, HPO,

A, +1,43,+3,+3,+5 B. +3,+3,+5,+5,+5
C. +1,+42,+43,+5,+5 D. +1,+5,+5,-3,+5

Match list-I with list-II and select the correct
option.

List-I List-II
(Successive ionisation (Elements)
energies) (kJ mol ™)
IE, | IE, | IE,

1.| 2080 | 3963 | 6130 A. H

2.| 520 |7297 | 11810 B. Li

3.] 900 |1758 | 14810 C. Be

4.| 800 |2428 3660 D. B

E. Ne
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10.

11.

12.

13.

A. 1-C,2-B,3-D,4-E B.
C. 1-D,2-A,3-B,4-D D.

1-C, 2-E, 3-B,4-D
1-E, 2-B, 3-C,4-D

An alkane with a molecular formula CcH,, reacts
with chlorine in the presence of light and heat to
give two constitutionally isomeric monochlorides
of molecular formula C4H;;Cl. What is the most
reasonable starting alkane?
A. n-Hexane B.
C. 2,3-Dimethylbutane D.

2,2-Dimethylbutane
3-Methylpentane

Find out the major products from the following
reactions.

Hg(OAc),, H,0 BH,;, THF
—
NaBH, m0,/00 ~ 4

A A:X/OH , B:g/\OH

B. Azé/\OH, B:§<OH

C. Azé/\OH , B=§/\OH
b a=Scon . 5= Scon

For a reaction, 2K(g) + L(g) — 2M(g) ; AU° =-10.5k]
and AS°=-44.1] K. Calculate AG® at 298 K for

the reaction and predict whether the reaction will
be spontaneous or non-spontaneous.

A. AG =+ 0.16 kJ, non-spontaneous

B. AG =-0.16 k], spontaneous

C. AG =+ 26.12 k], non-spontaneous

D. AG =-26.12 k], spontaneous.

For the Balmer series in the spectrum of H-atom,

— 1 1
v=Ry {—2 - —2}, the correct statements among

nm

(I) to (IV) are

(I) as wavelength decreases, the lines in the series
converge

(II) the integer n, is equal to 2

(IIT) the lines of longest wavelength corresponds to
n,=3

(IV) the ionization energy of hydrogen can be
calculated from wave number of these lines.

A. (II), III) and IV) B. (I), (III) and (IV)

C. (I),I)and (III) D. (I),II) and (IV)

0.5 g of an organic substance containing phosphorous

was heated with conc. HNO; in the Carius tube.
The phosphoric acid thus formed was precipitated



14.

15.

with magnesia mixture (MgNH,PO,) which on
ignition gave a residue of 1.0 g of magnesium
pyrophosphate (Mg,P,0,). The percentage of
phosphorous in the organic compound is

A. 55.85% B. 15.72% C. 17.18% D. 50.5%

Statement-I : Oxidation of tert-butyl benzene with

KMnOj, gives benzoic acid.

Statement-II : Controlled oxidation of benzene

with air in presence of V,0; gives maleic anhydride.

A. Both statement-I and statement-II are correct.

B. Statement-I is correct but statement-II is
incorrect.

C. Both statement-I and statement-II are incorrect.

D. Statement-I is incorrect but statement-II is
correct.

Which of the following
disproportionation reactions?

(i) 2Cut—— cu*" +cd’
(ii) 3MnO;™ +4H'—— 2MnOj + MnO, + 2H,0
(iii) 2KMnO, —— K,MnO, + MnO, + O,

(iv) 2MnOj + 3Mn** + 2H,0 — 5MnO, + 4H*
Select the correct option from the following.

A. (i) and (iv) only B.
C. (i), (i) and (iii) ~ D.

reactions are

(i) and (ii) only
(i), (iii) and (iv)

ACHIEVERS SECTION

16.

17.

Which of the following combination of statements
is true regarding the interpretation of the atomic
orbitals?

(i) An electron in an orbital of high angular
momentum stays away from the nucleus than
an electron in the orbital of lower angular
momentum.

(ii) For a given value of the principal quantum
number, the size of the orbit is inversely
proportional to the azimuthal quantum
number.

(iii) According to wave mechanics, the ground
state angular momentum is equal to //2.

(iv) The plot of W vs r for various azimuthal

quantum numbers, shows peak shifting
towards higher r value.
A. (i) and (iv) only B. (i) and (iii) only

C. (i) and (ii) only D.
Consider the following statements,
(i) The pH of a mixture containing 400 mL of

0.1 M H,SO, and 400 mL of 0.1 M NaOH will
be approximately 1.3.

(ii) and (iii) only

18.

19.

(ii) Ionic product of water is
dependent.

(iii) A monobasic acid with K, = 10 has a pH =5.
The degree of dissociation of this acid is 50%.

(iv) The Le Chatelier’s principle is not applicable to
common-ion effect.

The correct statements are

A. (i) and (ii) only

B. (ii) and (iii) only

C. (i), (ii) and (iv) only

D. (i), (ii) and (iii) only

temperature

In which of the following pairs, the second member
is more stable than first?

defle

+ +
Im /Y . NN al
Cl

I
am SR _cH,; cH— IC
CH
H,C 2 CH,
+
CH,
+
(av) :
OCH, CH,OCH,
A. TandII only B. IIonly
C. ITandIII only D. TandIV only
Case-II

10 20 30 0

10 20 30
p (kPa) > p (kPa) »
Case-III
40
425
V(dm?)

An ideal gas undergoes a cyclic transformation
starting from the point A and coming back to the
same point by tracing thepathA - B—>C—>D—A
as shown in the three cases above.
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Choose the correct option regarding AU :

A. AU (Case-III) > AU(Case-II) > AU(Case-I)
B. AU (Case-I) = AU(Case-II) = AU(Case-III)
C. AU (Case-I) > AU(Case-II) > AU(Case-III)
D. AU (Case-I) > AU(Case-III) > AU(Case-1I)

20. Using the given figure, the ratio of Ry values of

sample A and sample C is x x 107, Value of x is

12.5cm ¢ --.e--1+—> Solvent front

10.0cm ¢&— e ——> Sample C
6.5cm<&— e —1—> Sample B
50cm€— e —1—> Sample A
0.0 cm --/--- Base line

v
Samples (4, B, C)
Fig.: Paper chromatography of samples

I A. 50 B. 100 C. 20 D. 15
Darken your choice with HB Pencil

. @®ODO 5 WAOOO o« WEOODO B3 ®OOO 17 GWGOO

2 WE®OO® 6 WB®OO 1. W®OD “ ®WOGODO 18 ®WOG®OO

. WE®ODOD 7 WEOOO 1. ®OOO 15 @WOOO 1. ®BE® OO

. P®OO® & WEOD 12 WBOODO 6. ®EOD 200 ®®©CO

SOLUTIONS

1. (D): Hybridisation, H=1/2(V+M—-C+A)
SF,:H=1/2(6+4-0+0)=5 iespd
CF,:H=1/2(4+4-0+0)=4 ie sp
XeF,:H=1/2(8+4+0-0)=6 ie. sp°d”

i.e. they have different shapes.

In SE, we have five hybrid orbitals but only four are
used by F atoms so it has one lone pair. In CF,, C has
four hybrid orbitals and all of these are used by F so it
has no or zero lone pair of electron. In XeF,, there are
six hybrid orbitals and only four are used by F atoms.
Thus there are two lone pairs around Xe.

2. (C): Conditions for the combination of atomic
orbitals are as follows :
(I) The combining atomic orbitals must have the same
or nearly the same energy.
(II) The combining atomic orbitals must overlap to the
maximum extent.
(III) The combining atomic orbitals must have the same
symmetry about the molecular axis.
3. (D): For acidic buffer, pH= pK, +log %
When the acid is 50% ionised, [A7] = [HA]
pH=pK,+logl = pH =pK,
Given pK, = 4.5; pH = 4.5

pOH = 14 - 45 =95
4. (C): All the statements regarding spontaneity of a

reaction are correct

5. (D): (A — q) 2 mol NHj = 1 mol of (NH,),CO;
=9%g¢g

38
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96x0.4

0.4 mol NHj = =192¢g

(B— r) 8 mol H atoms = 1 mol (NH,),CO;=96g
1 mol H atoms (6.02 x 107 H atoms) = o 120¢g

(C = s) (NH,),CO; + 2HCl — 2NH,Cl + CO, + H,0
1 mol 1 mol

1 mol of CO, =1 mol of (NH,),CO;=96 ¢

3molof CO,=96x3=288.0g

(D — p) 100 mL x 0.2 M = 20 mmol (NH,),CO;

=20x107x96=192¢g

6. (A): Alkenes which have two substituents on

each carbon atom of the double bond give mixture of

ketones on ozonolysis.

7. (D):H3PO,:+3+x-4=0 = x=+1

H;PO,:+3+x-8=0 = x=+5

Mg,P,0; :+4+2x-14=0 = x=+5

PH;:x+3=0 = x=-3

HPO3;:+1+x-6=0 = x=+45

8. (D)

Cl
9. (C):CH, —?H - $H— CH—>
CH; CH,
(C6H14)
CH, Cl

I I
CH;CH — CH— CH, + CH; — CH— C— CH,
I I I

CH,CI CH, CH,



10. (B) : Mercuration-demercuration is a
Markownikoff’s addition while hydroboration-
oxidation is an anti-Markownikoff’s addition.

O H180A), H,0 BH,, THF
NaBH, H,0,/OH
(B) (4)

OH

Ang=2-3=-1

AH® = AU°® + An,RT = -10.5 X 10° + (-1 x 8.314 x 298)
=-10500 + (-2477.572) = -12977.57 ] = -12.98 k]

AG® = AH° - TAS® = -12.98 — 298 (- 44.1 X 10™)
=-1298+13.14=0.16kJ

Since AG® is +ve hence it is non-spontaneous.

12. (C)
13. (A): P+ HNO; — H,PO,
MgNH,(PO,) —2> Mg,P,0,

Magnesium
pyrophosphate

(NH,CI + MgCl,)
—

Molecular weight of Mg,P,0,
:24><2+31><2+16><7=222gm01_1
62  Mass of Mg,P,0,

Percentage of P = —x %100
222 Mass of compound
2 1.
= &2 X—O x 100 = 55.85%
222 05

14. (D): Due to absence of benzylic hydrogens, tert-
butyl benzene does not undergo oxidation.

15. (B) : Disproportionation reactions are those in
which the same element/ compound gets oxidized and
reduced simultaneously.

2Cu* — Cu** + Cu’

+6 o N +7 4
16. (A)
17. (D): (i) For an acid-base mixture :
N;V3 =NV, -N,V,
Normality = Molarity x basicity
For NaOH; N,=0.1x1, V,=400
N;V3=0.2x400-0.1 x 400 = 40

40
N;x800=40 = N;= —=0.05
800

pH = -log[H"] = -log (0.05) = 1.3

(ii) Ionic product of water is the product of molar
concentration of H* ions and OH™ ions. Ionic product
of water is temperature dependent.

(iii) K, =107

pH=5[H']=10"

2 +
H
Ka:Coc Ka:[ Jou
1-o 1-o)
5 1070
= 10°=—" = l-a=0
1-a
1
o=—=50%
2

(iv) Le-Chatelier’s principle is applicable for common-

ion effect.

18. (C) : -ClI shows electron withdrawing effect (-I)

and destabilises the carbocation.

19. (B) : Change in internal energy, AU is a state
function i.e. it does not depend on the path taken but
depends only on initial and final state.
Thus, it is zero for cyclic processes.
As all the given processes are cyclic so,
AU (Case-I) = AU (Case-II)

= AU (Case-III) = 0

5 10
20. (A): Rp(A) = ——, Ry(C) =
(A) f( ) 12.5 f( ) 12.5
R/ (A)
W 5125 5 o )10

R:(C) ©10/125 10

For other sections/subjects please refer to
Physics For You and Biology Today
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Practice Questions

1. The correct IUPAC name of the following II. Mn is octahedrally surrounded by oxygen
compound is [Cr(NH;)5(NCS)] [ZnCl,] atoms.
A. pentaammineisothiocyanatochromium(III) III. Contains Mn—O—Mn bridge.
tetrachlorozincate(II) IV. Contains Mn—Mn bond.
B. pentammineisothiocyanatezinc Choose the correct answer from the options given
chloridechromate(III) below:
C. pentaammineisothiocyanatochromate(II) A. Tand IV only
D. isothiocyanatopentaamminechromium(II) B. IandIII only
zinc chloride(IV). C. IIand III only
2. For the reaction, 2A + B — products, when the D. Iland IV only
concentrations of A and B both were doubled, the 4. Choose the incorrect statement among the
rate of the reaction increased from 0.3 mol L™ s ™" to following.
2.4mol L™' s, When the concentration of A alone (i) The reactivity of aromatic aldehydes and
is doubled, the rate increased from 0.3 mol L™ s to ketones is less than that of aliphatic carbonyl
0.6 mol L' s™". Which one of the following compounds towards nucleophilic addition
statements is correct? reactions.
A. Order of the reaction with respect to B is 2. (ii) Benzaldehyde does not give Fehling’s test.
B. Order of the reaction with respect to B is 1. (iii) The H-atom in ethanal are acidic in nature.
C. Order of the reaction with respect to A is 2. (iv) “p-Nitrobenzaldehyde” is less reactive than
D. Total order of the reaction is 4. “benzaldehyde” towards nucleophilic addition
3. Highest oxidation state of Mn is exhibited in F.eactions. . )
Mn,0,. The correct statements about Mn,0O, are A i B. iii C. tv D. i
I. Mn is tetrahedrally surrounded by oxygen 5. Which compounds among the following give

@

atoms.
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OH OH
€O CH, N CH;3
H,CO CH,

(i (i)

OH CH, O

=
CH,
(iii) (iv)
0 OH

W) (vi)
A. (i), (iii) and (vi) only
B. (iii), (iv) and (v) only
C. (i), (ii) and (v) only
D

. (ii), (iv) and (vi) only

Statement-I : A catalyst provides an alternative
path to the reaction in which conversion of
reactants into products take place quickly.
Statement-II : The catalyst forms an activated
complex of higher potential energy with the
reactants by which more number of molecules are
able to cross the barrier per unit of time.

A. Both statement-I and statement-II are correct.
B. Statement-I is correct but statement-II is

incorrect.

C. Both statement-I and statement-II are
incorrect.

D. Statement-I is incorrect but statement-II is
correct.

Hydrolysis of which of the following nucleic acids
does not give equal number of A and T or Gand C

(i) m-RNA (ii) single strand DNA
(iii) r-RNA (iv) double helix DNA

A. (i), (ii) and (iii) only B. (ii), (iii) and (iv) only
C. (ii) only D. (i) only

Which of the following statements is true?
1. Tertiary amines react with acid chlorides.
2. N-Ethyl benzene sulphonamide is soluble in

alkali.
3. N, N-Diethyl benzene sulphonamide is soluble
in alkali.
4. Tertiary amines react with Hinsberg’s reagent.
A1 B. 2 C. 3 D. 4

CHEMISTRY TODAY | SEPTEMBER ‘26

10.

11.

12.

13.

How long will it take for a uniform current of
6.00 A to deposit 78 g of gold from a solution of
AuCly? What mass of chlorine gas will be formed
simultaneously at anode of the cell? (Atomic mass
of Au =197)

A. t=3010sec,w=3550¢g

B. £=20306sec, w=45.54¢g

C. t=19500sec, w=545¢g

D. t=19139.16sec, w=42.24 g

Which of the following statements is correct for

[Mn(CN)6]3 " according to valence bond theory?

A. d’sp’, inner orbital complex, paramagnetic,
2.84 B.M.

B. d’sp’, inner orbital complex, diamagnetic, zero
magnetic moment.

C. d’sp’, outer orbital complex, paramagnetic,
2.87 B.M.

D. dsp?, outer orbital complex, diamagnetic, zero
magnetic moment.

The correct increasing order of reactivity of
following compounds towards Sy2 reaction is

e CH,Br H3C6Br e
(1) (2) (3) (4)

A 2>4>1>3 B. 3>1>2>4
C. 4>2>1>3 D. 2>1>3>4

Match the following.
List-1 List-II
A. |Beri-beri I. |Riboflavin
B. |Scurvy II. |Thiamine
C. | Cheilosis III. | Pyridoxine
D. |Rickets IV. | Ascorbic acid
V. | Vitamin D

The correct answer is

A. A-III B-1V, C-1III, D-V
B. A-II, B-1V,C-I, D-V

C. A-III, B-V,C-I,D-1I

D. A-IIL, B-V, C-1V, D-II

At 298 K, for a first order reaction (A — P) the
following graph is obtained. The rate constant
(in's™!) and initial concentration (in mol L™!) of ‘A’
are respectively.

(y-axis = In(a - x); x-axis = time in sec)



y 17. Which of the following statements are correct?
-2.303 Slope = —(107%) I. The M>*/M** reduction potential for iron is
greater than manganese.
II. The higher oxidation states of first row d-block

x elements get stabilized by oxide ion.
A. 2.303;107! B. 107%;2.303 III. Aqueous solution of Cr** can liberate hydrogen
C. 107';1072 D. 10%;107" from dilute acid.
IV. Magnetic moment of V2" is observed between

14. TUPAC names of the following compounds I and II 44-52BM.

Choose the correct answer from the options given

NH, N(CHs), below :
L /K// II. A. L IIand IV onl B. III and IV onl
cl y y

C. TandIIonly D. IIandIII only

are

A. TI=But-3-en-2-amine;

II = 4-N,N-dimethylaminochlorobenzene
B. I=But-1-en-3-amine;

II = 4-N,N-dimethylaminochlorobenzene
C. I=But-1-en-3-amine;

IT = 4-Chloro-N,N-dimethylbenzenamine

18. Treatment of 2-bromobutane with hot alcoholic
KOH gives a mixture of three isomeric butenes (P),
(Q) and (R). Ozonolysis of the minor product (P)
gives HCHO and another aldehyde in equimolar
amounts. Both (Q) and (R) gave the same single
product (S) on ozonolysis. Find structural formula

D. I=But-3-en-2-amine; of (S).
II = 4-Chloro-N,N-dimethylbenzenamine. 0 0
. A B.
15. Two elements R and S form compounds having )]\ )]\H
molecular formula RS, and RS;. When dissolved H o
in 20.0g of benzene (CcHy), 1.0 g RS, lowers the C. /Y D. )]\
freezing point by 2.3 °C whereas 1.0 g of RS, lowers O H H

. . o .
the freezing point by 1.3 °C. The molal depression 19. Which of the following statements is true?

: -1
constant for benzene is 5.1 K kg mol™". Calculate 1. 200 mL of 0.2 M NaOH has same number of

the atomic mass of R and § respectively. moles of solute as 1000 mL of 1 M NaOH.
A. R=2557and S =42.64

B. R=5725andS§=6442  CoImmmommemmomomooromemmmmoorooooononooooioooooooioiooooos
g. R=1525and $=5.40 WEG

R=75.25and S =25.75
START THE JOURNEY TOWARDS

ISO OLYMPIAD SUCCESS NOW!

16. For the reaction, Cu2+ + 2¢ — Cu; log[Cu2+] Download Previous 5 Years' Papam!
vs E graph is of type as shown in figure where

OA =0.34V, the electrode potential of the half-cell
of Cu|Cu®*(0.1 M) will be

o) log[Cu?*]
A. 034+ 0.0591 A\ B. 0.34+0.0591V
C. 034V D. none of these.
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2. 200 mL of 1 M NaOH has same number of
moles as 1000 mL of 0.2 M NaOH.

3. 100 mL of 0.2 M NaOH has same number of
moles as 1000 mL of 1 M NaOH.

4. 2000 mL of 0.2 M NaOH has same number of
moles as 1000 mL of 1 M NaOH.

A 3 B. 2

C. 4 D. 1

20. Which of the following statements are correct?

Darken your choice with HB Pencil

I. Pishavingleast negative electron gain enthalpy
among P, S, Cland E.
II. In Zr and Hf, lanthanoid contraction is

observed.

III. La(OH); is most basic among lanthanoid
hydroxides.

IV. The radii of Na and Na* are 95 pm, 186 pm
respectively.

A. LLIIIandIVonly B. IIandIV only

C. TandIII only D. I, Il and IIT only

. ®PE®ODOD 5 WE®OO @« APEOO 3B PE®OOG 172 ®B® OO
2 WE®OO® 6 WEOO 1. ¥W®ODO 14 PWE®GOO 188 ®WE® OO
3. ®W®OOG® 7. WEOO 1. @WE®ODO 15 @EGOO 199 WE® O©O
. AB®OO 8 ABODO 12 WB®OO 166 A® OO 2. ®® © O

SOLUTIONS

1. (A): Pentaammineisothiocyanatochromium(III)
tetrachlorozincate(II).

2. (A): If concentration of [A] is doubled, rate will
be doubled, so order of A is 1.

Again if concentration of A and B both were doubled,
the rate will increase 8 times.

Rate = [24] [2B]* = 8[A][B]?

It means order of B is 2.

Hence, overall order is 3.

3. (B)

4. (C): Presence of electron withdrawing group
(-I effect) in carbonyl compounds increases the
reactivity towards nucleophilic addition.

5. (C): Iodoform reaction with sodium hypoiodite is
used to detect CH;CO- group or CH;CH(OH)- group.
Thus, following compounds give positive iodoform test.

OH OH
H,CO CH, -
H,CO e
(M (i)
0
W)
6. (B)
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7. (A): Hydrolysis of the following nucleic acids does
not give equal number of A and T or G and C.
m-RNA - single stranded,

Single stranded DNA,

r-RNA - single stranded

8. (B): N-ethylbenzene sulphonamide is soluble in
alkali due to presence of acidic hydrogen.

9. (D): Reactions take place at electrodes are :

At cathode : AuCl}, + 3¢” —— Au + 4Cl"

Atanode: CI” —— 1/2Cl;, + ¢~

For the deposition of 197 g (1 mole) of Au = 3F of
charge is required thus, for the deposition of 78 g of

3F
Au, charge required = o7 x78=1.19 F

=1.19 x 96500 coulombs
AsQ=1Ixt

g_ 1.19x96500
1 6

By 1 F charge, 35.5 g of Cl, gas is formed, thus from 1.19 F,
mass of chlorine gas formed = 35.5 x 1.19=4224 ¢

10. (A): In [Mn(CN)6]3’, oxidation state of Mn = +3,
Mn’" = [Ar]3d*

3d 4s 4p

d’sp?, inner orbital complex

= 19139.16 sec

[Mn(CN)4]*" :




It has two unpaired electrons. Therefore it is paramagnetic.

w=+nn+2)=\22+2)=+8 =2.84 BM.

11. (D): Nucleophilic substitution through Sy2
mechanism is governed by steric hindrance. Thus,
reactivity of

1°R—X>2°R—X>3°R—X>@—Bp

Thus, the orderis 2 > 1 > 3 > 4.

12. (B): Beri-beri - Thiamine (A-1I)
Scurvy - Ascorbic acid (B - IV)
Cheilosis - Riboflavin (C-1)
Rickets - Vitamin D (D-V)

13. (D): According to Arrhenius equation
A=At ()
Taking log on both sides of (i) In A =1n A, - kt
We know that y = mx + ¢
Hence, -k = slope = (103 or k=102s""
In Ay =c=-2.303 or log A, x 2.303 = -2.303.
Log Ay =-1.0
Taking antilog on both sides A, = 10!
NH,

14. (D): (I) I/ZK{/ 4

But-3-en-2-amine

‘ CH;
I > 1 N<
’ 4 5 CH;
Cl 3
4-Chloro-N, N-dimethylbenzenamine
W, x1000
15. (A): For RS,, ATy = K;x—2"——
M, xW,
X
or, 2.3=51X 1x1000
M, x20
50x5.1 _
M, = =110.86 g moL !
2.3
1x1000
Similarly for RS,, 1.3 =5.1 x
M, %20
50x5.1 B
2= 5 =196.15gmol !

Molecular mass of RS, = 110.86 g mol™" and molecular
mass of RS, = 196.15 g mol ™!

For RS,, R + 4S8 = 196.15

For RS, , R + 28 = 110.86

By subtracting (ii) from (i), 2§ = 85.29

. (1)
... (i)

S =42.645
Putting the value of S in equation (ii),
R +2x42.645 =110.86

or, R=110.86 - 85.29 = 25.57

0.059

16. (A): E —Tlog[Cu2+]

cwcu*t T 7 cweu?t

o

cu?ticu
=-034V
0.059

OA=034V=E ~E_ o

EO
= Cu/Cu*t

0.0591

Now, E =-0.34— \%

Cu/Cu log(0.1)=-0.34 +

17. (D)
18. (B) : CHy—CH—CH,—CHy+ Alc. KOH —
Br
CH,=CH—CH,—CH, + CH,—CH=CH—CH,
(Minor) (Major)
(P) (cis and trans)
(Qand R)
Zn/H,O
CH,=CH—CH,—CH, + 05 210,
HCHO + CH;CH,CHO
Zn/H,0
CH;—CH=CH—CH; + O; ————2CH;CHO
(S)
19. (B): 200 mL of 1 M NaOH has same number of
moles as 1000 mL of 0.2 M NaOH.

For 200 mL of 1 M NaOH,
M="torn=MxV=200x 1= 200 millimoles
v

Similarly, For 1000 mL of 0.2 M NaOH.
n = 1000 x 0.2 = 200 millimoles

20. (D): The size of Na™ ion is smaller than Na because

of increased effective nuclear charge in Na™ ion.
For other sections/subjects please refer to
Physics For You and Biology Today
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¢ Great spirits have always
encountered violent opposition
from mediocre minds.”?

- Albert Einstein
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10.

11.

46)

is an alkaline earth metal element that
gives explosive firework star shells an incredibly
bright, apple-green colour profile when ignited at
high temperatures.

is alight-sensitive lanthanoid inside paper
currency that glows with fluorescent ink under
ultraviolet light to reveal counterfeit banknotes.

Luxury smartphones utilize a thin, transparent
touchscreen coating that relies heavily on the post-
transition metal called to conduct electrical
touches.

Pure is a highly toxic, corrosive halogen
gas, but it is added to commercial window glass to
block solar ultraviolet rays.

The striking surface on the side of a modern safety
matchbox contains a friction-sensitive layer of

phosphorus that ignites when a match
head is rubbed against it.

If you charge your phone too quickly or at freezing
temperatures, lithium ions can fail to enter the
battery’s anode, which is typically made of .

The only two non-silvery metals on the periodic
table are gold and

Soda fizzes because carbon dioxide gas is dissolved
in the liquid under high pressure, forming weak
acid.

Packaged potato chip bags are inflated with pure
gas instead of regular air to displace oxygen
and prevent the oils from oxidizing.

Honeybee venom contains a high concentration of
acid, giving the sting a low, acidic pH of

around 5.0 to 5.5.

In forensic homicide investigations, the Marsh test

is a classic chemical method used to detect trace
amounts of in human tissue.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Forensic scientists measure the decay of the
radioactive isotope to date organic materials
up to 50,000 years old.

The chemical process where amino acids flip into
their mirror-image configurations after death is
called .

Forensic scientists use on soil samples
to detect the presence of amino acids, which turn
a distinct purple colour when a hidden grave is

nearby.

Modern sunscreens use nano-sized particles of zinc
oxide or dioxide to block harmful UV rays
without leaving a visible white residue on the skin.

The chemical weapon Agent , used
extensively during the Vietnam War as a defoliant,
caused severe long-term health crisis due to
contamination by a toxic dioxin byproduct.

Napoleon’s hair was analyzed using a nuclear

technique called Neutron Activation Analysis

(NAA), which detects trace elements by measuring
ray emissions.

All actinoids are completely radioactive, and those
beyond do not exist naturally on Earth,
requiring creation inside particle accelerators.

The “Little Boy” bomb dropped on Hiroshima was a
gun-type weapon powered by enriched

The “Fat Man” bomb dropped on Nagasaki relied
on an implosion core of

@

Readers can send their responses at editor@mtg.in or

post us with complete address by 10" of every month.
Winners’ names and answers will be published in next issue.
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Electrochemistry

Detailed theory with High Definition images of the given topic
is covered under this heading.

Electrochemistry is the study of production of electricity from energy released during spontaneous chemical
reactions and the use of electrical energy to bring about non-spontaneous chemical transformations.

. Electrochemical Cell

¢ Electrochemical cell is a system or arrangement in which two electrodes are dipped in the same electrolyte
or in two different electrolytes which are joined by a salt bridge.

¢  The reactions that occur in electrochemical cells are called the electrochemical reactions.

Electrolytic Cells : An electrochemical cell in which non-
spontaneous reaction is forced to occur by passing a direct
current from an external source into the solution is called an
electrolytic cell. In such cells electrical energy is converted into
chemical energy.

Voltaic or Galvanic Cells : An electrochemical cell in which
a spontaneous chemical reaction produces electricity is called
voltaic cell or galvanic cell.

Daniell cell : In the Daniell cell, a zinc rod is dipped in a

solution of ZnSO, solution taken in a beaker. Similarly, g
14
. . . . = &
copper rod is dipped in a solution of CuSO, taken in a beaker. 3 <~ ‘ Conventional
. . Current (I)
The two electrodes are connected by conducting metallic . — Curod
salt bridge
wire through a voltmeter and a switch externally. The two
solutions are connected internally via a salt bridge. e 0.1 M CusO,
— Reaction in a Daniell cell : — o
athode
Oxidation half cell i
Zn ) + CuSOy(,) — ZnSO, ) + Cug Nezate elecrode K ostive sictrode

— The dry cell, nickel-cadmium cell, lead storage cell, fuel Daniell Cell

cells are some other examples of galvanic cells.
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Salt Bridge

¢ In galvanic cell, the solutions are connected by a numbers of K" and Cl™ are almost same i.e. have
same cationic and anionic mobility.
¢  Function of Salt Bridge
— It completes the circuit and allows the flow of current.

salt bridge. It is a U-shaped glass tube containing

a saturated solution of an inert electrolyte such

as KCl or NH,NO; and gelatin or agar-agar — It maintains the electrical neutrality of the solutions
solution. KCl is preferred because the transport in the two half cells.
Representation of an Galvanic Cell
An galvanic cell can be represented as : For Daniell cell : Zn | Zn®* (C,) || Cu?* (C,)|Cu
Metal | metal ion (conc.) || metal ion (conc.) | Metal When a salt bridge is used it is represented by two
Anode Salt bridge Cathode vertical lines (||) as shown above.

A Summary on Cell Construction and Convention

Direction | Sign at

Electrolysis non-spontaneous - cathode anode e flow from - +
(Electrolytic cell) anode to

cathode
Electrochemical cell spontaneous - + cathode anode e flow from + -
[Galvanic/Voltaic cell anode to

cathode

(battery)]

. Electrode Potential

It is the potential difference set up between the metal electrode and its ions in the solution or it is the tendency of
an electrode to get oxidised or reduced.

Electrode Potential

\ 4
Oxidation Potential (E;.) Reduction l?oten‘ti‘al (Efed)

When electrode is negatively When electrode is Posmvely charged
charged (anode), oxidation occurs. (cathode), reduction occurs.
M — M™ + ne” Standard Electrode Potential M"" + ne” — M

i ial of half
Oxidation potential of half potential difference developed Redl}ctlonopotentla ob
reaction = E_ reaction = E7 4

between metal electrodes and the
solution of its ions of 1 M at 25°C.
ng or E(r)ed
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When various electrodes are arranged in order of increasing values of their standard reduction potentials we get
a series called electrochemical series.

Standard reduction potentials at 298 K (Electrochemical Series)

Lit + e - Li -3.05

K +e - K -2.93

Ba?* + 2¢” —  Ba -2.90

Ca?t +2¢ - Ca -2.87

Nat + e N Na -2.71

Mg** + 2¢” — Mg -2.36

AP + 3¢ - Al -1.66

Mn?t + 2e” —  Mn -1.18

2H,0 + 2¢ —  Hy,+20H,, -0.83

T2t 4 26 — Zn -0.76
2 Crrt+3e - Cr ~0.74 T

§° Fe?t + 2¢” = I -0.44
g cd+2e - cd ~0.40 g
2z S0
E Cot +2¢ — Co -0.28 %o
N2+ 2e - Ni -0.25 3
?}J Sn2+ + 2e” —> Sn -0.14 E
S Pb242e — Pb -0.13 °
2 .o =
%o 2H™ + 2e — H, 0.00 g
‘2 Sn*t+2e — Sn* +0.15 g
& 2+ = éb
E Cu +e N Cu’ +0.34 'g‘
_ ()
l Cu'+e -  Cu +0.52 g
— L]

I, +2e — 2I +0.54

Fe el —  Fe** +0.77

Agh+e -  Ag +0.80

Br, +2¢ —  2Br +1.08

Oz(g) + 4H*(a ot 4e N 2H,0 +1.23

ClL, +2e” —  2CI +1.36

Audt+ 3e” —  Au +1.40

Co’t+e - Co*t +1.81

F, +2e” — 2F +2.87
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CONCEPT

MAP

A battery is a device that stores chemical energy and makes it available in an electrical form. In
an accumulator or a battery by passing current, chemical reactions are produced and after these

reactions are completed (i.e., when batteries are fully charged), these can be used to get electricity

by connecting them to circuits.
Batteries are usually divided into two broad classes :

(i) Primary Batteries (i) Secondary Batteries

Primary Batteries

BATTERIES AND CORROSION

X

BATTERIES

Primary batteries irreversibly transform chemical energy to electrical energy. Once the capacity of the initial supply of reactants is

exhausted, energy cannot be readily restored to the battery by electrical means. We can also say that, primary cells are those in which the

reaction occurs only once and it cannot be used after the electrolyte is exhausted, i.e., cannot be recharged, e.g., dry cell, mercury cell.

> Dry Cell or Leclanche Cell
[ ‘

El‘ectrolyte

¢ Cell reactions : (around anode)

Atanode : Zn,) —> Zn(;,, + 2¢”

At cathode : 2MnOy ) + 2NHj,,) + 26" —> 2MnO(OH) + 2NHj
e Overall reaction :

Zn + 2NHj(,,) + 2MnO,,) —> Zn(,) + 2MnO(OH) + 2NH,,
Voltage range 1.25 V to 1.5 V.
Used in transistors, clocks, torches, toys, flash lights, etc.

—

Mercury Cell
Cathode Anode Electrolyte Anod Anode cap
Paste of HgO + C Zinc-mercury Paste of KOH nle /
amalgam, and ZnO
e Cell reactions :
Atanode : Zn(Hg) + 20H,,) = ZnO, + H,O + 2e” J
(Amalgam) \
At cathode : HgO(s) + HZO(Z) +2e — Hg(l) + ZOHan) Gasket Separator Cathode Cell can

e Overall reaction :
Zn(Hg) + HgO(s) d ZHO(S) + Hg(l)
Voltage =1.35V
Used for low current devices like hearing aids, watches, etc.

Mercury cell

Anode Cathode
(Negative electrode) (Positive electrode) Mixture of MnO, + C
Cylindrical zinc container Graphite rod (around cathode)

Paste of NH,Cl and ZnCl,

Carbon rod (cathode)

MnO, + carbon black

Zinc cup
+ NH,Cl paste

(anode)

Dry cell

Fuel Cell

Fuel cells are the devices which can convert the
energy of combustion of fuels directly into electrical
energy e.g., H, — O, fuel cell.

Anode : 2H, ) +40H ;) —> 4H,0(;) +4e
Cathode : Oy, + 2H,0() + 4e —
40H
Overall reaction : 2H,,) + O, — 2H,0Oy
H,O
Anode (-) A (+) Cathode

Aqueous
electrolyte

<0,

H,-0, Fuel cell

> Secondary Batteries

Secondary batteries can have the chemical reactions reversed by supplying electrical energy to the cell, restoring their original composition.
We can also say that, secondary cells are those which can be recharged by reversing the reaction, e.g., lead storage battery and Ni-Cd cell.

Lead accumulator

Anode
Cathode Anode Electrolyte
Lead oxide Lead Dil. H,SO, solution (38% by
plates mass, density 1.30 g cm™)

Reactions during discharge :
At anode : Pb(s) + SOf(_aq) — PbSO4(S) +2e”
At cathode : PbO, ) + SOj + 4H{y,) + 2" ——> PbSO,,) + 2H,0

Overall reaction :
Discharging

Recharging
e Voltage:6 Vto 12V

38% sulphuric acid solution

Cathode

Negative plates :
lead grids filled
with spongy lead

Positive plates :
lead grids filled
with PbO,

Lead Storage battery

* On charging the battery, the reaction is reversed and PbSO,(, act as anode and cathode is converted into Pb and PbO, respectively.

+  When density of H,SO, decreases from 1.30 g cm ™ to 1.20 g cm >, battery needs charging.
e These cells are mainly used in automobiles and invertors.

Nickel-Cadmium Storage Cell (NiCad Cell) 4

’ Nickel-cadmium storage cell ‘
[
| | \
Cathode Anode Electrolyte
NiO, Cd KOH solution
Cell reactions : At anode : Cd ) + 20H ) = Cd(OH),(,) + 2e”

At cathode : NIOZ(S) + 2H20(l) +2e —> N1(OH)2(S) + ZOH_(aq)
Discharging
Overall reaction : Cd ) + NiOy,) + 2H,0;) ==——— Cd(OH),(, + Ni(OH) ()

Recharging
Voltage =1.4V

CORROSION

2+ Drop of moisture
0, +Fe P

Rust -
Fe,0,xH,0 Z4H*+ 0, + 4~ — 2H,0
For Fe2* (Cathode) ; O
Feo> o+ i2e ¢ The slow eating away of metals
(Anode); 2¢ when exposed to the atmosphere
Iron Flow of

electrons is called corrosion. 5
e Weakening of iron, due to
oxidation of iron atoms, is e

2FeZ) + 2H,00; By = 1.67 V a well known example of
2+ " electrochemical corrosion. This
4Felyy) T Oy + 4H,O —> 2Fe,0;5 + 8H

(aq) is commonly known as rust i.e.,
F6203 + xHZO —> F6203'XH20 (RuSt) F6203. tzo.

Overall reaction : 2Fe,) + Oy + 4H(,;) —>

-
Positive plate
Separator
Negative plate
Nickel-cadmium storage cell
L J

Reactivity of metal : More active metals
are readily corroded.

Presence of air and moisture : Air,
moisture and gases like SO,, CO, catalyse
the process of corrosion.

Presence of impurities : Pure metals do
not corrode.

Presence of electrolytes : Electrolytes in
water increase the rate of corrosion.
Strains in metals : Corrosion takes place
rapidly at bends, scratches, nicks and
cuts in the metal.




Applications of Electrochemical Series

To calculate the emf of an electrochemical cell :
E?ell = E;)ight (cathode) — Eloeft (anode)
eg.Zn|Zn"" || Ag'| Ag

E = Ey - E=0.80-(-0.76) = 1.56 V

C

To compare the relative strengths of oxidising
and reducing agents : The more positive is the
value of E°, the better will be the oxidising agent.
The more negative is the value of E’ the better
will be the reducing agent.

To predict the feasibility of reaction : The
feasibility of reaction can be predicted by
knowing the net emf of the cell reaction. In
general, if E7 j; = + ve, the reaction is feasible

Nernst Equation

For a general reaction,

n+ —
M(aq) +ne ——> M(S)

Nernst equation can be written as

popo- R, M
f’lF [M}’H-]
o Eo e 2303RT log [M]

nF [M"™]

where E = Reduction potential of electrode

E° = Standard reduction potential of electrode
R = Gas constant (8.314 ] K~! mol™!)

T = Temperature in Kelvin

F = Faraday (96500 coulombs)

Since concentrations of pure solids and liquids are

taken as unity, then

_ 2.303RT 1

E=E° log

nE M)

Electrode Potential of a Half-Cell Reaction from Two or More Half-Cell Reactions

whereas if E,;; = -ve, the reaction is not feasible
as AG® = -nFE°

cell

To predict whether a metal will react with acid to
give H, gas : Any metal placed above the hydrogen
is a strong reducing agent and will displace H,
from a dilute acid, whereas the metals placed
below the hydrogen are strong oxidising agent;
thus cannot displace H, from a dilute acid e.g.,

Zn + H,S0, — ZnSO, + H,

To predict whether a metal will displace another
metal from its salt solution or not : A metal which
is placed higher up in the series will displace all
metals which are kept below it from solutions of
their salts.

0.0591 1
- lo

g
no MGy

E=E°

Applications of Nernst Equation

To calculate electrode potential of a cell :
aA+bB—— xX+yY

(o] & y
Ecell =E EIH[X] -

11—
“ nF o [APBP
At 25°C or 298 K,
o 0.0591. [XT'[Y)
Ecent = Ecenn = lo ar b
n [A]"[B]

To calculate equilibrium constant
At equilibrium, E_j; = 0

o 0.0591
Ecell =

cel

logK, at298 K

To calculate Gibb's free energy of reaction
A,G° = -n FE?

cell

or AG°=-RTInK, =-2.303 RTlog K,

Suppose AG,, AG, are the free energy changes of two half-cell reaction and AG; is the free energy change of
half-cell reaction obtained by adding first two half-cell reaction.

mE, + nyE,

AG; = AG, + AG,; - nyFE; = — n,FE; + (- n,FE,) ; E; =

E

cell
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is an intensive property but A G is an extensive thermodynamic property and the value depends on #.



Conductance of Electrolytic Solutions

The phenomenon of flow of current due to movement of ions through the solution of an electrolyte is known as
electrolytic conduction. It is accompanied with decomposition of the electrolyte.

Conductance (G) 1 A xA Ohm™ (Q7!)/Siemens (S)  Increases as large number of
R pl~ T ions are produced.
Specific conductance (k) or 1 i Ohm™ cm™/S cm™! Decreases as number of ions
conductivity p G per cm?® decreases.
. o Lo I Increases with dilution due to
Equivalent conductivity (A, q) KXV, or kX 1(1)\(])0 Q7 cm”eq /Sm*eq” large increase in V.
Molar conductivity (A,,) Vv 1000 Q'cm?mol™'/Scm?mol™! Increases with dilution due to
KX Vi OF KX 31 large increase in V.

Variation of Molar Conductivity with Concentration

Molar conductivity increases with decrease in concentration. This is - Kmxey

because the total volume of solution containing one mole of electrolyte T 0T 'lsige(’%gc?ledrome
also increases. A, N .
When concentration approaches zero, the molar conductivity is known N~ gﬁ?&ggg‘ﬂy‘w like

as limiting molar conductivity and is represented by the symbol A;,. -

For a strong electrolyte molar conductivity is shown by Debye-Huckel

Onsager equation as follows :

A, =A,—AJC

Here, A7, = Molar conductivity at infinite dilution (Limiting molar conductivity)

A = Constant which depends upon nature of solvent and temperature

¢ = Concentration

Plot of A, against C'2 is a straight line with intercept equal to A? and slope equal to “-A’

Thus, A,, decreases linearly with Jc ,when C=0, A, =A; and A} can be determined experimentally.

For weak electrolytes
There is a very large increase in conductance with
dilution especially near infinite dilution as no. of ions
increases. A, increases as C decreases but does not
reach a constant value even at infinite dilution. Hence,

their A;, cannot be determined experimentally.

For strong electrolytes
There is only a small increase in conductance with
dilution. This is because a strong electrolyte is
completely dissociated in solution and so, the number
of ions remain constant and on dilution, inter-ionic

attractions decreases as ions move far apart.
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It states that limiting molar conductivity of an electrolyte
can be represented as the sum of the individual
contributions of the anion and cation of the electrolyte.
A, =0 A% +V A
Where, 7»1 and A’ are the limiting molar conductivities
of the cation and anion respectively and v, and v_ are
stoichiometric no. of cations and anions respectively
in one formula unit of the electrolyte.
Applications of Kohlrausch’s Law

— Calculation of molar conductivity of weak

electrolytes:

A (CH,COOH) = 7“2:H3c00‘ + Ay
= ()‘OH+ * Ao )+ (?\'CH3COO’ ¥ )‘ (7‘Na+ e )

= A%y (Hel) *+ An (CH,COONa) ~ A (Nacl)

L Electrolysis

— Calculation of degree of dissociation :

c

m

o

m
Molar conductivity at concentration C

Degree of dissociation (o) =

~ Molar conductivity at infinite dilution
— Calculation of dissociation constant (K_) of a
weak electrolyte :
AB = A'+B
Initial conc. c 0 0
Conc. at eqm. (c-co) oL co

_ CoxCa Co*
€ (C-Co) (1-0)
— Calculation of solubility of sparingly soluble salt :
Solutions are considered saturated at infinite dilution,
So that, A,, = A;, and molarity = solubility

o K Xx1000 %1000 K X 1000
Thus, A, = _K or Solubility =

o
m

molarity  solubility

It is the process of chemical decomposition of an electrolyte by passage of electric current through its solution.

Faraday's Law of Electrolysis

First Law
The amount of substance deposited during chemical
reaction which occurs at any electrode during
electrolysis by a current is proportional to the quantity
of electricity passed through the electrolyte.
WeeQ or W=ZQ=ZxIxt
where, Z is electrochemical equivalent of the substance
deposited and unit of Z = kg C.

( 7 Eq. wt. of substance)
96500

Second Law

The amount of different substances liberated by
the same quantity of electricity passing through
the electrolytic solution are proportional to their

equivalent weights.

W _E
WoeE or, —=—
W, E,

where, E is the equivalent weight.

Molten NaCl Na metal Cl, gas Naj +e” — Nag Cly — % Clyg+ ¢
Aqueous NaCl H, gas Cl, gas H)0p+e — %HZ(g) +OH, o leaq) N %Clz(g) ‘e

Dil. H,S0, H, gas 0, gas Hi, +e — %Hz(g) 2H,0 () = Oy + 4H{,) + 4¢”
Conc. H,SO, H, gas SZO§(_aq) H{, pte = %HZ(g) ZSOi(aq) - Szoéfa ot 2€
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Monthly test

his specially designed column enables students to self analyse their extent of understanding of all chapters. Give yourself four marks for correct
answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness.

Class XI

Chemical Bonding and Molecular Structure | Hydrogen

Total Marks : 120

1.

NEET
Only One Option Correct Type

Which of the following statements are correct with

respect to molecular orbital theory?

1. Be, is not a stable molecule.

2. He, is not stable but He; is expected to exist.

3. Bond strength of N, is maximum amongst the
homonuclear diatomic molecules, belonging to
the second period.

4. 'The order of energies of molecular orbitals in
N, molecule is: 615> < 61s* < 625° < 62s* < 62p>
< m2p; = m2p;.

(a) 1,3and 4

(c) 1,2and 4

(b) 2,3and 4
(d) 1,2and 3

Which theory of inorganic chemistry relates
geometry of a molecule with lone pair of electrons
on central atom?

(a) Molecular orbital theory

(b) Valence bond theory

(c) VSEPR theory

(d) Werner’s theory

The outer orbitals of C in ethene molecule can be
considered to be hybridized to give three equivalent
sp” orbitals. The total number of sigma (o) and pi
(m) bonds in ethene molecule is

(a) 3 sigma (o) and 2 pi (1) bonds

(b) 4 sigma (o) and 1 pi () bonds

(c) 5sigma (o) and 1 pi (1) bonds

(d) 1 sigma (o) and 2 pi () bonds.

Which of the following order is correct?

(a) AICl; < MgCl, < NaCl : Polarising power.

(b) CO>CO, > > HCO; > CO; : Bond length.

Time taken : 60 Min.

(c) BeCl, < NF; < NH; : Dipole moment.

(d) H,S > NH; > SiH, > BF; : Bond angle.

Which of the following conditions are correct for

resonating structures?

A. The contributing structures must have the same
number of unpaired electrons.

B. The contributing structures should have similar
energies.

C. The contributing structures should be so
written that unlike charges reside on atoms that
are far apart.

D. The positive charge should be present on the
electropositive element and the negative charge
on the electronegative element.

(a) AandBonly (b) B and C only

() A,BandDonly (d) B,CandD only

The number of lone pair of electrons on the central
atoms of H,O, SnCl,, PCl; and XeF,, respectively,
are

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

() 2,2,1,3
d) 2,1,2,3.

Which of the following statements are correct?

A. Tonic bonds are easily formed between elements
having comparatively high ionisation enthalpy
and low negative values of electron gain
enthalpy.

B. Most ionic compounds have cations derived
from metals and anions derived from non-
metals.

C. In NaCl, the sum of ionisation enthalpy for
formation of Naz@ and electron gain enthalpy
for formation of Cl, is more than that
compensated for the lattice enthalpy of NaCl.
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D. Ionic compounds in their molten state consists
of orderly three dimensional arrangements of
cations and anions held together by coulombic
interaction energies.

(a) AandBonly

(c) Band Conly

(b) A,Band Conly
(d) Cand D only

8. Which of the following will have largest bond angle?
(a) H,O (b) H,S () H,Se (d) H,Te

9. When water is stirred with glucose, strong hydrogen
bonds are initially formed between glucose
molecules and water molecules, but as more water
is added, these hydrogen bonds are broken. Which
graph represents the observed temperature changes?

I L
E E
I <
: :
(@) £ (b) &
e e
(0,0) (0,0
Volume of Volume of
water added water added
L L
- ]
© 5 @ &
(0, 0) (0, 0)
Volume of Volume of

water added water added

10. Shapes of CIF; and ICL, respectively are
(a) trigonal pyramidal and irregular tetrahedral
(b) linear and T-shape
(c) T-shape and linear
(d) trigonal planar and linear.

11. The correct order of increasing bond angles in the
following triatomic species is
(a) NO, <NO, <NO; (b) NO, < NO, < NO,
(c) NO,” <NO, <NO,(d) NO, < NO, < NO;.

12. The ground state magnetic property of B, and C,

molecules will be

(a) B, paramagnetic and C, diamagnetic

(b) B, diamagnetic and C, paramagnetic

(c) both are diamagnetic

(d) both are paramagnetic.

Statement Type

Directions : Each of the given questions contains two
statements, statement-I and statement-II. In the light

of the given statements, select the correct answer from
the options given below.
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(a) Both statement-I and statement-II are correct.
(b) Statement-I is correct but statement-II is incorrect.
(c) Both statement-I and statement-II are incorrect.

(d) Statement-I is incorrect but statement-II is correct.

13. Statement-I: All F—S—F angles in SF, are greater
than 90° but less than 180°.
Statement-II : The lone pair-lone pair repulsion is
weaker than bond pair-bond pair repulsion.

14. Statement-I: The electronic structure of O; is
+
7 o\
7
@)
Statement-II : O/ \O structure is not

allowed because octetaround O cannotbe expanded.

15. Statement-I : The HF, ions exist in the solid and
liquid state.
Statement-II : HF shows strong H-bonding in both
solid and liquid state.

JEE (Main & Advanced)

Only One Option Correct Type

16. Which of the following are isostructural pairs?
A. SOj and CrO]  B. SiCl,and TiCl,
C. NH;and NOj D. BCl; and BrCl,4
(a) Cand D only (b) B and C only
(c) Aand Conly (d) A and B only

17. The correct statements among (I) to (IV) are :

I. saline hydrides produce H, gas when reacted
with H,O.

II. reaction of LiAlH, with BF; leads to B,H,.

III. PH, and CH, are electron-rich and electron-
precise hydrides, respectively.

IV. HF and CH, are called as molecular hydrides.

(a) LI, Ml and IV (b) III and IV only

(o) LIIIandIVonly (d) I I and III only

18. For OF, molecule, consider the following :
A. Number of lone pairs on oxygen is 2.
B. FOF angle is less than 104.5°.
C. Oxidation state of O is -2.
D. Molecule is bent or ‘V’ shaped.
Correct options are
(a) AandConly
(c) Bonly

(b) Cand D only
(d) A, BandD only



19. Two structures of H,0, are drawn below. Identify (@) NO has one wunpaired electron in the

the phases X and Y of H,0,. antibonding molecular orbital
o5 15'213147_5 o ': 08.8 @145.8 om ': (b) NO" is more stable than O},
«T20—0- - D111.5° A ~H90.2° (c) Both OF" and Ne; are paramagnetic.
:E;\H\\\ 101.9° H (d) Inam-bond, theelectron densityis concentrated
T '(;(; """"" ( ;,') """ along the bond axis.
(a) (X) is the structure of H,O, in gas phase and  21. Select the incorrect statement(s).
(Y) in solid phase. (a) H,0, can be prepared commercially by partial

(b) (X) is structure of H,0, in solid phase and (Y)
in gas phase.

(c) (X)and (Y) are structures of H,O, in gas phase.

(d) (X) and (Y) are structures of H,O, in solid
phase.

oxidation of 2-propanol.
(b) Old lead paintings regain their original colour
by washing with hydrogen peroxide solution.
(c) H,0, has basic properties and behaves as a
weak base.

More than One Option Correct Type
(d) Auto decomposition of H,0, into water and

20. Amongst the following, the correct statement(s) is/ oxygen is accelerated by alcohol.
are

\WINISTCIRIA MBI LTE MW E)

Unscramble the words given in column | and match them with their explanations in column Il.

Column | Column Il

1. LRUOIFEN (@) It halts chemotherapy-targeted cell replication as a square planar
platinum(ll) coordination complex that forms intrastrand cross-links with
DNA purine bases.

2. RDSGERVII (b) It is a material that defies gravity through quantum levitation when
cooled below its critical temperature to trap magnetic flux lines.

3. ITIALSCPN (c) Itis a light noble gas that makes up about a quarter of our sun, created
through a nuclear fusion process.

4. IOMAMAN (d) Itis a sweet-tasting, highly viscous liquid used to keep cosmetics moist,
but when mixed with nitric acid, it fransforms info a volatile dynamite
explosive.

5. YEITRP (e) ltis a volatile, flammable liquid that alchemists called spirit of wine.

6. NHALEOT () It is a highly corrosive, pale yellow elemental halogen gas used to
manufacture the compounds that etch patterns onto glass.

7. RCORNDTCOUSEPU (@) Itis a molecular cage structure composed of sixty carbon atoms shaped

like a soccer ball.

8. MHIULE (h) It is a lethal, cyan-coloured crystalline copper salt used by ancient
Egyptians as an eyeshadow pigment.

) ltis a shimmering crystal made of iron and sulfur that looks so much like
real gold that miners historically nicknamed it fools gold.

9. EFLETKCNNLRRBISMUUEE (i

10. EYLRNIGCE (i) It is a pungent, alkaline gas synthesis process developed by Fritz Haber
in 1909.

Readers can send their responses at editor@mtg.in or post us with complete address by 10" of every month.

Winners’ names and answers will be published in next issue.
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22. Identify correct statement(s).

(a) Ionic compounds has high melting and boiling
points.

(b) CO, is less polar than N,O.

(c) Ortho-nitrophenol is more volatile than para-
nitrophenol.

(d) Ethyl alcohol is more soluble in water than
dimethyl ether.

23. Which of the following statements is/are not correct
for D,0?
(a) Its boiling point is higher than H,O.
(b) The solubility of NaCl in D,O is more than H,O.
(c) D,O reacts faster than H,O.
(d) The viscosity of D,O is higher than H,O at 25°C.

Integer / Numerical Value Type

24. The hybridisation of P exhibited in PFs is sp*d”. The
value of y is

25. Sodium stearate presents in soap react with hard
water to form (C,H,COO),M (here, M = Ca, Mg).
The value of y — x is

26. The difference between bond orders of CO and
NO™ is x/2 where x = . (Round off to the
nearest integer)

Comprehension Type

Hybridisation is defined as the phenomenon of
mixing of orbitals of nearly the same energy so as to
redistribute their energies and to give rise to new
orbitals of equivalent energy. It is the valence shell
atomic orbitals of the central atom which get hybridised.
One of the electrons from an orbital in the ground state
electronic configuration of the atom gets promoted to
the next available orbital of higher energy resulting
in an excited state electronic configuration with the
appropriate number of half filled orbitals. The orbitals
in the excited state undergo hybridisation giving hybrid
orbitals of equivalent energy. Hybrid orbitals, generally,
form either bonds or lone pair of electrons. They do
not form m bonds. Hybridised orbitals can overlap
in a greater extent due to their greater extension in
space. Bonds formed by the overlap of hybrid orbitals
gives a particular shape to a molecule. Depending
on the type of orbitals used, the hybridisation

may be categorised as sp (linear), sp’ (trigonal
planar), sp’(tetrahedral), sp’d(trigonal bipyramidal,
sp’d*(octahedral), sp’d’(pentagonal bipyramidal), etc.

27. The state of hybridisation of the central atom and
the number of lone pairs over the central atom in
POCI, are
(@) sp,0 (b) sp>0 (c) sp’,0 (d) dsp’ 1.

28. The strength of bonds formed by s-s, p—p and s—p
overlap is in the order of
(a) s-s<s-p<p-p (b) s-s>p-p>s-—p
(c) s-p>s-s>p-p (d) p-p>s-s>s-p

Matching Type

29. Match list-I with list-II.

List-I List-1I
(Species) (Hybrid Orbitals)
(A) | SF, () |sp’d*
(B) | IF (i) | dsp®
(C) | NO} (iii) | sp’d
(D) | NH; (iv) | sp’
v) |sp

Choose the correct answer from the options given below :
(a) (A) - (iii), (B) - (i), (C) - (v) and (D) - (iv)

(b) (A) - (ib), (B) - (1), (C) - (iv) and (D) - (v)

(0) (A) - (i), (B) - (iii), (C) - (ii) and (D) - (v)
(d) (A) - (@), B) - (ii), (C) - (v) and (D) - (iii)

30. Match the column-I with column-II and select the
correct option.

Column-I Column-II
(Volume Strength) (Normality)
(A) [ 10 vol. H,0, 1. [17.857 N
(B) |20 vol. H,0, 2. [5357N
(C) |30 vol. H,0, 3. [1.785N
(D) | 100 vol.H,O, 4. [357N
(a) A-1,B-3,C-2,D-4
(b) A-4,B-2,C-3,D-1
() A-4,B-3,C-2,D-1
(d) A-3,B-4,C-2,D-1
@
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m The Solid State | Solutions

INTRODUCTION

THE SOLID STATE

o Thesolid state represents the physical state of matter in which constituents have no translatory motion, although
vibratory or rotational motions are possible about their position in solid lattice.

TYPES oF SoLips

On the basis of arrangement of constituent particles, solids are classified as :

\2 v
[ Crystalline solids | [ Amorphous solids |
I
v v v v v v v
Ordered Long Anisotropic Sharp Irregular Short Isotropic Melt over

arrangement range nature melting arrangement ~ range nature a range of

of particles order point of particles order temperature
Characteristics of Various Types of Crystalline Solids

S.No.| Characteristics | Molecular solids Ionic solids Metallic solids Covalent solids
1. |Constituent Molecules (Polar | Positive and Positive ions in a sea of Atoms

particles present
in lattice sites

or non-polar)

negative ions

delocalised electrons

2. |Bonding forces |Weak van der Electrostatic Electrostatic attraction|Strong covalent
Waals forces, or |attraction between |between cations and sea of|bonds
hydrogen bonding |ions electrons (metallic bonds)

3. |Hardness Very soft (Only H |Hard Variable (hard or soft) Very hard, except
bonded solids are graphite which
hard, i.e., H,0) is soft

4. |Brittleness Low Brittle | Very low Medium
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Melting point Low High Fairly high Very high
6. |Electrical Bad conductors Bad conductors Good conductors Bad conductors
conductivity (conductors in except graphite
molten state or in
aqueous solutions)

7. |Solubility Some are soluble |Soluble in polar  |Insoluble in polar as well as|Insoluble in
and some are and insoluble in  |non-polar solvents polar and usually
insoluble in both  |non-polar solvents soluble in non-
polar as well as polar solvents
non-polar solvents

8. |Examples CH,, H,, CO,, NaCl, ZnS, KNO,, [All metals and alloys Diamond,
H,0, sugar, etc. CaO, BaCl,, etc. graphite, etc.

CRySTAL LATTICE

Seven Types of Crystal System

The regular arrangement of an infinite set of points

which describes the three-dimensional arrangement

of constituent particles (atoms, ions or molecules) in

space is called a crystal lattice or space lattice.

Unit Cell

(60

The smallest repeating units of space lattice which
when repeated over and over again in three-
dimension, result into the whole of the space lattice

of the crystal is called the unit cell.
z
z

By .

0
. s

a y (2 = >

o

Representation of space
lattice and unit cell (Shaded
portion)

Representation of dimensions
of unit cell

Crystallographic axes : ox, oy, 0z

Interfacial angles : o, 3, y

Primitives: a, b, ¢

Calculation of number of particles per unit cell :
Contribution of each atom present at the corner
=1/8

Contribution of each atom present on the face = 1/2
Contribution of each atom present on the edge
centre = 1/4

Contribution of each atom present at the body centre
=1
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Crystal Relative Angles Examples
System | Axial Length
Cubic a=b=c a=p =y |NaCl, CsCl,
= 90°|CaF,, CaO
Tetragonal |a=b+#c o=PB=y |SnO,, TiO,,
=90°/CaSO,
Ortho- azb#c a=P=y |K,SO; KNO,,
rhombic =90°|BaSO,, CaCO;
(aragonite)
Rhombo- |a=b=c oa=p=y |CaCO,
hedral # 90°| (calcite), HgS
(trigonal)
Hexagonal (a=b#c o =P =90°|SiC, CdS, ZnO.
vy =120°
Monoclinic la# b # ¢ o =7y =90°|CaSO,-2H,0,
B # 90° KCIO;, mono-
clinic sulphur
Triclinic |a#b+#c a#p#y |CuSO,5H,0,
#90° K,Cr,O,

X-Ray Study of Crystals

Bragg’s equation

nA = 2d sin 6, this relation is known as Bragg’s equation.
Here; n = An integer (1, 2, 3.....) which represents the
serial order of diffracted beam

A = Wavelength of X-ray used

d = Distance between planes of the constituent particles.
0 = Angle between incident X-rays and plane of the
crystal.



Incident e Hexagonal close packing system has spheres of
Diffracted beam every second row placed in the depression between
spheres of the first row. Subsequently, spheres of
third row are vertically aligned with those of the
first row.

Transmitted
Non-absorbed radiation

A simple representation of X-ray diffraction

PAckING oF CONSTITUENTS IN CRYSTALS

e Constituents of a crystal have tendency to pack as
closely as possible to have maximum density and
stability.

e Body centred cubic arrangement (bcc) is not the
closest system, it is obtained when the spheres of

the first row (layer) are slightly open and not in
e Square close packing system has spheres of adjacent tact 'tlvlv ( })1] t)h §IEY OP
rows one over the other, showing a vertical as well contact with cachi othet.

as horizontal alignment to form a square. e @ @ @ 0
. R
SBHEHEHE

INTERSTITIAL SITES IN CLOSED PACKED STRUCTURE

Trigonal Void Tetrahedral Void Octahedral Void Cubic Void
)
Trigonal void Octahedral void 4
| — Cubic void
ot |
Trigonal void is formed at & &
the centre of three spheres. Tetrahedyal VO'ld is formed Octahedral void is formed at the Cubic void is formed at the centre of
by covering trigonal voids centre of six spheres. cight spheres
by spheres of lower layer gt sp ’
r=0.155R r=0.225R r=0.414 R r=0.732 R
where r = radius of void, R = Radius of closely packed spheres

Characteristics of Voids

e If the no. of closely packed spheres is N, then the no. of octahedral voids is N and the no. of tetrahedral voids
is 2N.

e Decreasing order of the size of the various voids is : Cubic > Octahedral > Tetrahedral > Trigonal

Radius Ratio

. . r, Radius of the cation
Radius ratio=-—+ = - .
r_  Radius of the anion

ReLaTionsHIP BETWEEN RADIUS RATIO, CoORDINATION NUMBER AND GEOMETRICAL SHAPES

Radius Ratio | Coordination Structural Structure Type Examples
No. Arrangement
0.155 - 0.225 3 Planar triangular — B,0,
0.225 - 0.414 4 Tetrahedral Sphalerite, ZnS CuCl, CuBr, Cul, BaS,
HgS
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0.414 - 0.732 6 Octahedral Sodium chloride NaBr, KBr, MgO, MnO,
(Rock salt) CaO, CaS
0.732 - 1.000 8 Body-centred cubic | Caesium chloride CsI, CsBr, T1Br, NH,Br

e Relationship between nearest neighbours distance (d), edge length of unit cell (a) and radius of atom (r) :

Simple Face-centred Body-centred
2 3
d=a d=£a=0.707a d=£a=0.866a
2 2
_a 2 3
=35 r=£a=0.3535a r=£a=0.433a
4 4
Packing Fraction
4 3
B Number of lattice points (Z) X Volume of one sphere in the unit cell B ZX Enr

Volume of the unit cell (V) a’

Characteristics of different types of unit cells :

Type of Unit Cell Simple or Primitive Face Centred Body Centred
Position of particles Only at the corners | At the corners as well as|At the corners and the
centre of six faces body centre
No. of atoms per unit cell 1 4 2
Coordination number 6 12 8
Packing efficiency 52% 74% 68%
Relation between Density and Edge of Cubic Crystals
_ZxXM
a® x Ny

For elements : Z = No. of atoms/unit cell (1 for simple, 2 for bcc and 4 for fec)

where, M = Atomic mass of the element; a = Edge length of the unit cell; N, = Avogadros number.

a = Edge length = 2 x distance between Na* and CI” in case of NaCl.

CHARACTERISTIC PROPERTIES OF VARIOUS TYPES oF lonic SoLips

For ionic compounds : Z = No. of formula units in one unit cell e.g., 4 for NaCl and ZnS, 1 for CsCl etc.,
M = Formula mass (molecular mass) of the compound,

Tons Forming Ions Present in [Coordination|  No. of

Type| Crystal | the gltl:j(e:tﬁizked Voids Number |Formula Unit Examples

AB |ZnS type $*”ions form ccp |Zn*" ions Zn*t =4 4 ZnS, Agl, CuCl, HgS,
structure in alternate S =4 CuBr, Cul, BeS

tetrahedral voids

AB |NaCltype |Cl ionsformccp |[Na'ionsinall |Na'=6 4 NaCl, LiCl, KBr, AgBr,
structure octahedral holes |Cl" =6 MgO, Csl, CaO

AB |CsCltype  |bcc structure, Cs"ionsatthe |Cs"=8 1 CsBr, CsCl, CsCN, Csl,
Cl ions are at the |centre of the cube [C]” =8 TICl, TIBr, Til, TiCN

dJeomersofacube | Ll
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AB, |CaF,type |Ca®*ions form ccp|F ionsinall Ca** = 4 CaF,, BaF,, SrF,, CdF,,
(Fluorite)  |structure tetrahedral holes |F = ThO,, ZrO,

A,B |Na,0Otype |O” ionsform ccp [Na*ions are in all [Na* = 4 Na,O, K,0, Li,O, Na,$
(Antifluorite |structure tetrahedral holes |O* =8
structure)

IMPERFECTIONS IN SoLIDS

At absolute zero, crystals tend to have a perfectly
ordered arrangement. This arrangement correspond to
states of lowest energy. As the temperature increases,
the crystals start deviating from the perfectly ordered
arrangement. Any deviation from the perfectly ordered
arrangement constitutes a defect or imperfection. These
defects are sometimes called thermodynamic defects
because these defects depends on the temperature.
Types of Imperfections
|
Line dtfects Point defects

Irregularities from ideal Irregularities from ideal
arrangement around a point

arrangements in entire
or an atom in a crystalline
substance.

v
v v v

rows of lattice points.

Stoichiometric Non-Stoichiometric Impurity

defects defects defects

(1) Vacancy defects (1) Metal excess defects ~Pressure of

(2) Interstitial defects (a) due to anionic foreign

(a) Frenkel defects vacancy atom in the

(b) Schottky defects  (b) due to extra cation crystal. Example,
(2) Metal deficiency introduction

defects of SrCl,, in

molten NaCl is
the example
of impurity
defects

Stoichiometric Defects
These are the point defects that do not disturb the

stoichiometry of the solid. They are also called intrinsic

or thermodynamic defects. These are of two types:

vacancy defects and interstitial defects.

1. Vacancy defect : When some of the lattice sites are
vacant, the crystal is said to have vacancy defect. This
results in decrease in density of the substance. This
defect can also develop when a substance is heated.

2. Interstitial defect : When some constituent particles
(atoms or molecules) occupy an interstitial site, the
crystal is said to have interstitial defect. This defect
increases the density of the substance.

Vacancy and interstitial defects can be shown by non-

ionic solids. Ionic solids must always maintain electrical

neutrality. Rather than simple vacancy or interstitial
defects, they show these defects as Frenkel defects and

Schottky defects.

(i) Schottky Defect
This type of defect is characterised by missing of equal
number of cations and anions from their lattice sites so
that the electrical neutrality of the system is maintained.
This type of defect is shown by ‘ionic compounds’ with
(a) high coordination number and

(b) small difference in size of positive and negative ions.
Example : NaCl, CsCl, KBr, KCI, AgBr etc.
O—E—@

P
990

&J
Consequences of Schottky Defect

(a) Since crystal lattices have lesser number of ions,

Dat

A
&

density of the crystal decreases.
(b) The presence of a number of ionic vacancies lowers

lattice energy or the stability of the crystal.
(ii) Frenkel Defect

In this type of defect, an ion shifts from its original
lattice site to interstitial site, so that electrical neutrality
as well as stoichiometry of the compound is maintained.
Since cations are smaller in size, so it is generally cations

that shift from lattice to interstitial site.

63/
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This type of defect is shown by ionic compounds having
(a) large difference in size of cations and anions

(b) highly polarising cations and easily polarisable
anions.

Example : ZnS, AgBr, Agl, AgCl, etc.
() — @)

Y
?

Consequences of Frenkel Defect

(a) Since no ions are lost from the crystal as a whole,
therefore density of the crystal is not affected.

(b) The crystal shows electrical conductivity to a small
extent by ionic mechanism.

Impurity Defects

When some foreign atom is present in crystal, the defect
is called impurity defect. If the foreign atom is present
at lattice site (in place of host atom), the solid is called
substitutional solid solution, whereas if the impurity
is present at vacant interstitial site, the solid is called
interstitial solid solution.

If molten NaCl containing a little amount of SrCl, is
crystallised, some of the sites of Na" ions are occupied
by Sr**. Each Sr** replaces two Na* ions. It occupies the
site of one ion and the other site remains vacant. The
cationic vacancies thus produced are equal in number
to that of Sr** ions. Another similar example is the solid
solution of CdCl, and AgClL.

(Cr) @ (1)
a’ Cl é

Cation vacanc

E-0-6-0

O-E-60-®

=

created by presence of impurity cation

~

Non-stoichiometric Defects

When the ratio of the cations to the anions becomes
different from that indicated by the ideal chemical
formula, the defects are called non-stoichiometric
defects.

@ CHEMISTRY TODAY | SEPTEMBER ‘26

I. Metal excess defect :

e Duetoanionicvacancies e.g., on heating crystals of
NaCl in presence of Na vapour, some anions (Cl")
leave lattice sites which are occupied by electrons
called F-centres giving colour to crystals.

F-centre

Metal excess defect due to anion vacancy

e Due to presence of extra cations at interstitial
sites e.g., on heating, white ZnO turns yellow as
it loses oxygen and Zn** ions and the electrons

occupy interstitial sites.

Bi
& N

Metal excess defect due to
presence of interstitial cation

II. Metal deficiency defect :
(i) Cation vacancy: It usually occurs due to missing

of a cation from its lattice site and the presence of a
cation having higher charge in the adjacent lattice site
e.g., in crystals of FeO (which is mostly found with a
composition ranging from Fe, ;0 to Fe;y,0). Some
Fe’" cations are missing and the loss of positive charge
is made up by the presence of required number of Fe’*
ions.

027 Fe2+ 027 Fe2+ 02— Fez+ 02—
FeZ+ 027 Fe3+ 027 FeS+ 02— Fe2+
2- 2+ 2- 2- 2+ 2-
O™ Feo" O ! O™ Fe™" O
Fe?* O* Fe’* O* Fe** O Fe’*
027 Fe2+ 027 Fe2+ OZ— Fez+ 02—

(ii) Extra Anions Occupying Interstitial Sites: In such
a case the extra negative charge is balanced by extra
charges (oxidation of equal number of cations to
higher oxidation states) on the adjacent metal ions.



ELEcTRICAL PROPERTIES

[Electrical Properties]

Insulators
m~! ||Do not practically allow passage of electric

A
Conductors Semiconductors
Allow passage of electric current. |[Conductivity : 1076 —104 ohm™!
Conductivity : 104 — 107 ohm™! m™! ¢

current. Conductivity : 1020to 1010 ohm!m™!

v

v

Intrinsic Semiconductors
Electrical conductivity is due to internal
disorder without adding external substance.

Extrinsic Semiconductors

Show electrical conductivity due to

externally added impurity.
v

v

[ n-type semiconductors

electron increases conductivity of semiconductor.

holes increases conductivity of semiconductor.

Group 14 elements doped with group 15 elements, free] [Group 14 elements doped with group 13 elements

p-type semiconductors ]
b

BAND THEORY

In case of semiconductors, the gap between valence band and conduction band is small. Conductivity of

semiconductors increases with rise in temperature.

: Conduction
Conduction
Band Band
Conduction . "In A
Band Overlapping Small Very large
Valence bands or y_cnergy gap energy gap
very small
Band Valence \
Metal cnergy sap Band Valence
(Conductor) Semiconductor Band
Insulator

MAGNETIC AND DIELECTRIC PROPERTIES

Magnetic Properties

Dielectric Properties

Diamagnetic substances : Substances which are weakly
repelled by external magnetic field. e.g., N,, NaCl, Zn,
TiO,, etc.

Piezoelectricity or Pressure Electricity : Electricity
produced due to the displacement of ions from their
orderly arrangement by the application of mechanical
stress. e.g., PbZrO;, NH,H,PO,, quartz, etc.

Paramagnetic substances : Substances which are weakly
attracted by external magnetic field. e.g., O,, Cu**, Fe’*, Cr', etc.

Pyroelectricity : Some piezoelectric crystals when
heated produce a small electric current.

Ferromagnetic substances : Substances which show
permanent magnetism even in the absence of external
magnetic field. e.g., Ni, Fe, Co, etc.

Ferroelectricity : Certain piezoelectric crystals
show permanent alignment of dipoles even in the
absence of electric field. e.g., Rochelle salt, BaTiOs.

Antiferromagnetic substances : Substances which have
zero net dipole moment even though they are having large
number of unpaired electrons. e.g., MnO.

Ferrimagnetic substances : These are the substances which
possess very small net magnetic moment even though they
are having a large number of unpaired electrons. e.g., Fe;O,.

Antiferroelectricity : In some crystals, equal
number of dipoles are oriented in opposite
directions so that the crystal does not possess net
dipole moment. e.g., lead zirconate (PbZrO5).
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SOLUTIONS

INTRODUCTION

A solution is a homogeneous mixture of two or more

substances whose composition varies within certain

limits.

Components of Solutions

The substances that make up a homogeneous solution

are called the components of solution. A binary

solution has two components. A ternary solution has

three components. A quaternary solution has four

components.

e Solute: The component present in smaller amount
in a solution is known as solute.

e Solvent: The component present in larger amount
in a solution is known as solvent.

TyPEs oF SoLuTIONS

Types of solutions on the basis of physical states of
solute and solvent

Liquid | Solid | Mercury in copper, mercury in
gold
Solid Solid | Homogeneous mixture of two

or more metals i.e., alloys (e.g,
copper in gold, zinc in copper),
coloured stones, gems, etc.

Depending upon the amount of solute dissolved in a

solvent, we have the following types of solutions :

1. The point at which a liquid cannot dissolve more
of the solute at a constant temperature is called
saturation point and such a solution is called
saturated solution.

2. A solution may sometimes contains more
solute than would be necessary to saturate it at
a given temperature. Such a solution is called
supersaturated solution.

3. A solution in which more of the solute can
be dissolved at a given temperature is called
unsaturated solution.

Solute | Solvent Example . . .
: . On the basis of concentration of solutions
Gas Gas Mixture of gases (air) . N .
Liquid Gas Water vapour in air (humidity) The concentration of a solution is defined as the relative
q. : p : Y amount of solute present in a solution. On the basis of
Solid Gas | Sublimation of a solid (e.g.| concentration of solution, there are two types of solutions:
camihor) }nlto a gas, dust or (i) Dilute Solution: Solution containing relatively
— SIOXE p ar.tlc esm 'alr very small quantity of solute.
Gas Liquid | CO, gas dissolved in water (ii) Concentrated solution: Solution containing
Liquid | Liquid | Mixture of miscible liquids (i.e. relatively very large quantity of solute.
alcohol in water)
Solid | Liquid | Salt in water, sugar in water METHODS OF EXPRESSING THE CONCENTRATION
Gas Solid | Phenomenon of adsorption of| OF A SOLUTION
gases O‘fle r(;netz;ls (i.e, hydrogen | 1" oncentration of a solution can be expressed in a
e overpaRady number of ways. The important methods are:
M t ( il ) o "2 ? Vol t ( v ) "2 00
ass percentage, | —|% = —=——x100 1 olume percentage, ( — (% = x1
P 5 Lw (wy +w3) i * P = V1 +V3)
! _ w,(in g)
Mass by volume percentage, (2 |o = "™ 00 Strength (g L") = 2 x1000
(V) Vsolution (in mL) ! Vsolution (in mL)
L 4
w. 1
Mass fraction, ( u J =X = or x, = —= i Parts per million (ppm) = — " 108
fotal wy+w, witw, (W, +w,)
. _ w, X1000 : x1000
Molarity, (M) (mol L™) = 2 : ! Molality, (m) (mol kg ™) = —2"——
M X Vopution (in mL) ! M, Xw,(in g)
x1000 ’
w. 1
Normality, (N) (g-eq L= 2 - 1 Mole fraction, (x) = x = B or x,=—2—, and X +x=1
E, XV ution (inmlL) ! m+n, o+,
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SOLUBILITY

Solubility of a substance is its maximum amount that
can be dissolved in a specified amount of solvent at a
specified temperature.

Solubility of a Solid in a Liquid

Solubility of a solid in a liquid can be defined as the
maximum amount of solid (solute) in grams dissolved
in 100 g of the liquid (solvent) to form a saturated
solution at a given temperature.

Factors affecting the solubility of a solid in a liquid

e Nature of solute and solvent : There is a general
rule ‘like dissolves like’ which explains that ionic
solids (e.g., NaCl) dissolve in polar solvents like
water and are less soluble or insoluble in non-polar
solvents like benzene, CCl,, etc. Similarly, non-ionic
or covalent compounds (e.g, I,) dissolve readily in
non-polar solvents but are less soluble or insoluble
in polar solvents.

o Temperature : If the dissolution process is
endothermic, the solubility increases continuously
with increase in temperature, e.g., NaNO,, KNO,,
NaCl, KCI, etc.

If the dissolution process is exothermic then
solubility decreases continuously with increase
of temperature, e.g, cerium sulphate, Li,CO;,
Na,CO,-H,0

This is in accordance with Le-Chatelier’s principle.

e Pressure : Pressure has very little effect on the

solubility of a solid in a liquid because solids and

liquids are highly incompressible.

Solubility of a Gas in a Liquid

Gases are generally soluble in liquid. Oxygen is
sufficiently soluble in water to support aquatic life.
Similarly CO, and NH; are highly soluble

Factors affecting solubility of a gas in a liquid

e Nature of the gas : The gases which can be easily
liquefied are more soluble in aqueous solvents.

e Nature of the liquid (solvent) : The gases which
are capable of forming ions in aqueous solutions are
much more soluble in water than in other solvents.

e Temperature of the solution : It has been found
that under constant pressure, the solubility of a gas
decreases with rise in temperature. However, some

gases are more soluble at higher temperature than
at lower temperature..

o Pressure of the gas over the solution : Solubilities
of gases in liquids vary considerably with pressure
which can be explained by Henry’s law.

Henry’s law

Henry was the first who gave a quantitative relation
between pressure and solubility of a gas in a solvent.
This law states that “the mass of gas dissolved per
unit volume of the solvent at a given temperature is
proportional to the pressure of the gas in equilibrium
with the solution.”

ie,mocpsm=Kyp

where, K;; = Proportionality constant which is called
Henry’s constant.

Ky depends on the nature of the gas, nature of the
solvent, temperature and unit of pressure.

The plot of m vs p is a straight line passing through the
origin.

pP—>
Variation of solubility with pressure

e Greater the value of Ky, lower is the solubility of
the gas at the same partial pressure at a particular
temperature.

o The value of Ky increases with increase of
temperature implying that the solubility decreases
with increase in temperature at the same pressure.

VAPOUR PRESSURE OF SOLUTIONS AND
Raoutt’s Law

e Vapour pressure of liquid-liquid solutions :
Raoult's Law states that for a solution of volatile
liquids, the partial vapour pressure of each
component of the solution is directly proportional
to its mole fraction present in solution.

P = Py + P2 = 2PV + X, P2 = U+ (P2 = pO)X,

e Vapour pressure of solutions of solids in
liquids : Vapour pressure of the solution at a given
temperature is lower than the vapour pressure of
the pure solvent at the same temperature.
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IpEAL AND NON-IDEAL SOLUTIONS

Ideal Solutions

Non-ideal Solutions

Obey Raoult’s law at all temperatures and

Do not obey Raoult’s law at all temperatures and

concentrations. concentrations.
PL=XP1 P =%05 PLEX PP # %P5
AH_ ;. =0,AV . =0 AH_, #0,AV_, #0

A - Binteractions = A - A and B - B interactions.

A - B interactions # A — A and B - B interactions.

Do not form azeotropes (constant boiling mixtures).

Form azeotropes.

Non-IDEAL SoLuTioNs sHOWING PosITive AND NeGATIVE DeviaTions FRom Raoutr's Law

Solutions showing Positive Deviation

Solutions showing Negative Deviation

A - B<< A - A or B - Binteractions

A -B>>A - A or B- Binteractions

AH_;,, >0,AV ;. >0

AH_;, <0,AV ;. <0

o
pi> Pi%;

o
b <P

form minimum boiling azeotropes

form maximum boiling azeotropes

Examples : Ethanol and acetone, carbon disulphide
and acetone, methanol and water, cyclohexanol and
cyclohexane.

Examples : Phenol and aniline, chloroform and acetone,
chloroform and diethyl ether, chloroform and benzene,
water and HNO; or HCL

Vapour pressure Vapour pressure
of solution .
<= <~ o of solution
N T~~_ N T~<
DN \\‘\s\ ° N =~ -

§ R /,/ § > N /,/
= PV a 2 N -7
Bl N, : e
g /// N & e N
& Prad N S s 3
> /’/ N /’/ A
x,=0  Mole fraction x; =1 x;=0  Mole fraction x; =1

5=1 x=> x,=0 x,=1 x> x=0

< x, < x
AZEOTROPES CoLLIGATIVE PROPERTIES

The mixtures of liquids which boil at constant
temperature like a pure liquid and possess same
composition of components in liquid as well as
vapour phase are called constant boiling mixtures or
azeotropic mixtures.

I. Minimum boiling azeotropes : They formed by
those liquid pairs which show positive deviations
from ideal behaviour e.g., ethanol-water mixture.

II. Maximum boiling azeotropes : They are formed by

those liquid pairs which show negative deviations
from ideal behaviour e.g., nitric acid-water mixture.
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Colligative properties are the properties which depend
only on the number of solute particles dissolved in a
definite amount of the solvent and do not depend on
the nature of the solute. These are :

I.
When a non-volatile solute is dissolved in a solvent,

Relative Lowering of Vapour Pressure :

vapour pressure of the solution is lower than that of
the pure solvent which is known as lowering of vapour
pressure. Relative lowering of vapour pressure is equal
to the mole fraction of the solute in the solution.

By Raoult’s law,



PP n

o
- n, wy, XM
—x, = or PLZP1L M _ Wy XV

(e} (o]
h mt+n %

n M, Xw,
(. for dilute solutions, n, << n,)

II. Elevation in Boiling Point

The boiling point of a solution containing a non-volatile
solute is always higher than the boiling point of the
pure solvent. This increase in boiling point is termed as
elevation in boiling point.

Vapour
pressure
= curve
3
8. , Boiling
§ AT, | point
& 1 elevation
> 1 1
LT,
e EEEE—
Temperature (K)
_ o
AT, =T, - T¢

AT, o< mor AT, = K,m

w, X 1000

Ky X w, x1000
—_— or MZ_L
M, xw(in g)

AT, =Ky ( = ,
AT, X wy(in g)
K, is called boiling point elevation constant or molal
elevation constant or Ebullioscopic constant, having
unit K kg mol ™.
AT, =K, m
o, T,-Ty=Kym = T,=T;+K,m

Thus plot T, wvs. molality (m) +

will be linear with positive slope &,

(= K,), showing that boiling point éb

of solution increases linearly with & —
Molality

molality.

ITI. Depression in Freezing Point
The freezing point of > C

a solution containing Frozen o E
a non-volatile solute solvent
is always less than %
the freezing point of g . :
the pure solvent. This 5| A ' Ap, ! Freezing
decrease in freezing §* :‘_'L': point
point is termed as ! ' depression
depression in freezing i i
point. Temperature (K)
ATy=T¢ - T
ATf o< m or ATf: Kfm
AszKf[ 2 X100 )

M, xwy(in g)

o, K Xwa 1000
or =
2 ATf xwi(in g)

K; is known as freezing point depression constant or
molal depression constant or cryoscopic constant,
having unit K kg mol ™.

AT;=Ksm
or, Tf° - Tf: Kfm = Tf: Tf° - Kfm
Thus plot of Tf vs. molality (m)
will be linear with negative slope
(= - Kf), showing that freezing point
of solution decreases linearly with
molality.
Calculation of Molal Elevation Constant (K;,) and
Molar Depression Constant (K)) :

Freezing point

Molality

o - MRT,’ o MRTf2
" AH,, x1000" Y T AHg, x1000
where, AH,,, = Enthalpy of vaporisation

AH;, = Enthalpy of fusion,

R = Gas constant,
M = Molar mass of solvent

IV. Osmotic Pressure

The net spontaneous flow of the solvent molecules from
the solvent to the solution or from a less concentrated
solution to a more concentrated solution through a
semipermeable membrane is called osmosis.

The minimum excess pressure that has to be applied
on the solution to prevent the entry of the solvent into
the solution through the semipermeable membrane is
called the osmotic pressure.

T=CRT= (”—Z)RT oy = WeRT
14 2
RT
or M,= Y2
v

Based upon the osmotic pressure, solutions can be
divided into following three categories —

7 7 I
Isotonic Hypertonic Hypotonic
solutions solutions solutions
If two solutions of ~ If a solution has higher If a solution has
different substances osmotic pressure than lower osmotic
have same osmotic  the other solution. pressure than the

pressure at same other solution.
temperature.

Exosmosis and endosmosis : When the semipermeable
membrane permits the solvent molecules to come out
through the membrane, it is called exosmosis. When
the membrane permits the solvent molecules to enter
inside, it is called endosmosis.
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Reverse osmosis : If a pressure higher than the osmotic
pressure is applied on the solution, the solvent will flow
from the solution into the pure solvent through the
semipermeable membrane and the process is called
reverse osmosis. It is used in desalination of sea water.

vaN'T Horr FACTOR

It is defined as the ratio of the experimental value
of the colligative property to the calculated value of
the colligative property.

. Observed value of the colligative property

1=
Calculated value of the colligative property

. Calculated molecular mass

1 =
Observed molecular mass

Total number of moles of particles after

association/dissociation

. Number of moles of particles before

association/dissociation

For association, i < 1 ; For dissociation, i > 1
e Relation between van’t Hoff factor and degree of
e i—1
dissociation : 0= ——
n—1

e Relation between van’t Hoff factor and degree of

i—1
e 1
association : ——1
n

e Modified equations for colligative properties :
Pi-Py _ i.n_B

]
Pa My

ATh = le m, ATf: lem, mn= l nBRT/V

>

Significance of van’t Hoff factor (i)

With the help of value of (i), we can determine the
value of degree of dissociation or association (o) for an
electrolyte.

# WRAP:t

1.

D

MULTIPLE CHOICE QUESTIONS

A mixture of ethyl alcohol and propyl alcohol has
a vapour pressure of 290 mm of Hg at 300 K. The
vapour pressure of propyl alcohol is 200 mm of Hg.
If the mole fraction of ethyl alcohol is 0.6, its vapour
pressure (in mm Hg) at the same temperature will
be

(a) 360 (b) 350

(c) 300 (d) 700

Select the correct statements.

(I) Crystalline solids have long range order.

(II) Crystalline solids are isotropic.

(IIT) Amorphous solids are sometimes called
pseudo solids.

(IV) Amorphous solids soften over a range of
temperatures.

(V) Amorphous solids have a definite heat of fusion.

Choose the most appropriate answer from the

options given below.
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(a) (III), (IV) only

(b) (D, (1), (V) only

(c) (I), (IIT) and (IV) only
(d) (II) and (IV) only

3. Thedensity of 10.0% by mass KCl solution in water is
1.06 g cm ™. Its molarity is
(a) 1.489 M (b) 1.420 M
(c) 1.420 mol kg™ (d) 1.489 mol kg™

4. Match the column-I (type of crystalline solid) with
the column-II (example for each type) :

Column-I Column-II
P. | Molecular solid (i) |SiC
Q. | Ionic solid (ii) | Mg
R. | Metallic solid (iii) | H,O
S. | Network solid (iv) | MgO

(a) P-(iii), Q-(i), R-(ii), S-(iv)
(b) P-(iv), Q-(iii), R-(ii), S-(i)
(c) P-(ii), Q-(iv), R-(iii), S-(i)
(d) P-(iii), Q-(iv), R-(ii), S-(i)



Which among the following statements is not true

about covalent or network solid?

(a) The atoms in this solid are linked by covalent
bonds.

(b) In this solid, the constituent particles are atoms.

(c) These are soft in nature.

(d) Covalent solids have high melting points.

Which of the following statements is correct?

(a) Lowering of vapour pressure takes place only in
ideal solutions.

(b) Lowering of vapour pressure does not depend
upon the solvent at a given concentration of the
solute.

(c) Solvents with higher boiling points have higher
vapour pressure.

(d) Relative lowering of vapour pressure does
not depend upon the solvent at a given
concentration of the solute.

If a, b, c are the lengths of three edges of unit cell,
o is the angle between side b and ¢,  is the angle
between side a and ¢ and v is the angle between side
a and b, what is the Bravais Lattice dimensions of a
tetragonal crystal?

(@) a=b=canda=p=y=90°

(b) a=b#canda=p=y=90°

(c) a=b=canda=p=y#90°

(d) azb#canda=p=y=90°

Match the list-I with list-II and select the correct
answer using the codes given below the lists.

List-1 List-1I

10.6 g Na,CO; dissolved in 0.1M
100 mL solution
(density = 1.06 g mL™")
34.2 g L" sucrose solution
(density = 1.0342 g mL™")
9.8% H,SO, solution (r)
(density = 1.25 g mL™")
20% aqueous ethanol (s)
solution by volume
(density = 0.938 gmL™)
(a) A-p;B-q; C-r; D-s (b) A-q; B-p; C-s; D-r
(¢) A-g;B-r; C-p;D-s (d) A-g; B-p; C-1; D-s
A binary liquid solution is prepared by mixing
n-heptane and ethanol. Which one of the following
statements is correct regarding the behaviour of the
solution?
(a) The solution formed is an ideal solution.
(b) The solution is non-ideal, showing +ve

deviation from Raoult’s law.

(A) (p)

(B) (@ 1M

© 1.25M

(D) 3.0 M

10.

11.

12.

13.

14.

15.

(c) The solution is non-ideal,
deviation from Raoult’s law.

(d) n-heptane shows +ve deviation while ethanol
shows —ve deviation from Raoult’s law.

showing -ve

How many number of atoms are there in a cube
based unit cell, having one atom on each corner and
2 atoms on each body diagonal of cube?

(a) 4 (b) 9 (c) 8 (d) 6

Which of the following has been arranged in the
increasing order of freezing point?

(a) 0.025 M KNO; < 0.1 M NH,CSNH, < 0.05 M
BaCl, < 0.1M NaCl
(b) 0.1 MNaCl <0.05 M BaCl, < 0.1 M NH,CSNH,
<0.025 M KNO,
(c) 0.1 M NH,CSNH, < 0.1 M NaCl < 0.05 M
BaCl, < 0.025 M KNO,

(d) 0.025 M KNO, < 0.05 M BaCl, < 0.1 M NaCl
<0.1 M NH,CSNH,

van’t Hoff factors of equimolal solutions of sodium
chloride, barium chloride and glucose in water are
(a) 2,3, 0respectively (b) 2, 3, 6 respectively
(c) 2,3, 4respectively (d) 2, 3, 1 respectively.

Statement-I : Iodine is more soluble in CCl, than in

water.

Statement-II : Non-polar solutes are more soluble

in non-polar solvents.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is
incorrect.

(c) Bothstatement-Iand statement-IIareincorrect.

(d) Statement-I is incorrect but statement-II is
correct.

What are the coordination numbers (C.N.) of
Ca?* and F~ ion in calcium fluoride (CaF,) crystal
structure?

(a) CN.of Ca** =4and F =8

(b) CN.ofCa** =6and F =6

(c) CN.of Ca**=8and F =8

(d) CN.of Ca** =8and F =4

A gaseous mixture contains 70.6 g O, and 167.5¢
neon. If pressure of the mixture in the cylinder is
25 bar, what is partial pressure of O, and Ne in the
mixture? (At. wt. of Ne = 20)

(a) 5.2 bar, 19.79 bar

(b) 19.75 bar, 5.25 bar

(c) 52.5Dbar, 19.75 bar

(d) 5.25 bar, 197.5 bar
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16. The following solutions were prepared by dissolving
10 g of glucose (CcH,,04) in 250 mL of water (P,).
10 g of urea (CH,N,0) in 250 mL of water (P,) and
10 g of sucrose (C;,H,,04;) in 250 mL of water (P;).
The right option for the decreasing order of osmotic
pressure of these solutions is
(a) P;,>P,>P, (b) P,>P,> P,
(c) Py>P,>P,4 (d) P,>P;>P,

17. Statement-I : In the body-centred cubic structure
of CsCl the arrangement of Cl™ is primitive.
Statement-II : In the CsCl, the Cs* ion remains at
body-centered position and CI™ at corners.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is
incorrect.

(c) Bothstatement-Iand statement-II are incorrect.

(d) Statement-I is incorrect but statement-II is
correct.

18. The correct statement regarding defect in solids is

(a) Schottky defect has no effect on the physical
properties of solids

(b) Frenkel defect is a dislocation defect

(c) Frenkel defect is usually favoured by a very
small difference in the sizes of cations and
anions

(d) trapping of proton in the lattice leads to the
formation of F-centers.

19. The freezing point depression constant for water
is 1.86 °Cm™". If 5.00 g Na,SO, is dissolved in
45.0 g H,0, the freezing point is changed by -3.82°C.
Calculate the van’'t Hoff factor for Na,SO,.

(a) 2.05 (b) 2.63 (c) 311  (d) 0.381

20. Addition of a non-volatile solute in a volatile ideal
solvent
(a) increases the vapour pressure of the solvent
(b) decreases the vapour pressure of the solvent
(c) decreases the boiling point of the solvent
(d) increases the freezing point of the solvent.

NUMERICAL VALUE TYPE QUESTIONS

21. Molality of an aqueous solution of urea is 4.44 m.
Mole fraction of urea in solution is x x 107, Value
of x is . (Integer answer)

22. At 20 °C, the vapour pressure of benzene is 70 torr
and that of methyl benzene is 20 torr. The mole
fraction of benzene in the vapour phase at 20 °C
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above an equimolar mixture of benzene and methyl
benzene is x 1072 (Nearest Integer)

23. Tonic radii of cation A" and anion B~ are 102 and
181 pm respectively. These ions are allowed to
crystallize into an ionic solid. This crystal has cubic
close packing for B. A" is present in all octahedral
voids. The edge length of the unit cell of the crystal
ABis pm. (Nearest Integer)

24. The osmotic pressure of a solution of NaCl is
0.10 atm and that of a glucose solution is 0.20
atm. The osmotic pressure of a solution formed by
mixing 1 L of the sodium chloride solution with 2 L
of the glucose solution is x x 107 atm. x is
(nearest integer)

25. The unit cell of copper corresponds to a face
centered cube of edge length 3.596 A with one
copper atom at each lattice point. The calculated
density of copper in kg/m” is . [Molar mass
of Cu : 63.54 g ; Avogadro Number = 6.022 x 10*’]

SOLUTIONS

1. (b): According to Raoult’s law,
P=py+pp =paxa+pyxp
or 290 = ps x(0.6)+200% (1-0.6)
or 290 = 0.6X p5+0.4x200 = p5 =350 mm Hg
2. (o)
3. (b): Mass of 1 litre solution = 1000 x 1.06 = 1060 g

10
Amount of KCl in solution = 1060 x 00 - 106 g

Molarity = 106 X 1000 =1.42Mor 1.42 mol L™
74.5 1000
4. (d):
Column-I Column-II
P. Molecular | (iii) H,0
solid
Q. | Ionic solid | (iv) MgO
R. Metallic (ii) Mg
solid
S. Network | (i) SiC
solid
5. (c): Covalent network solids are very hard in
nature.
(d) 7. (b) 8. (d)
(b): The solution containing n-heptane and

ethanol shows non-ideal behaviour with positive



10.
11.

12.

13.

14.

15.

16.

17.

19.

deviation from Raoult’s law. This is because the
ethanol molecules are held together by strong
H-bonds, however the forces between n-heptane
and ethanol are not very strong, as a result they
easily vapourise showing higher vapour pressure
than expected.

(b)
(b): Greater is the effective molarity (i x C), higher
the AT} value and lower the freezing point.

BaCly,,, —> Ba(,,) + 2Cl{,,), i =3

Glucose does not undergo dissociation or association
hence, i = 1.

(a)
(d): Each Ca** ion is surrounded by 8 F~ ions and

each F~ ion by 4 Ca’" ions. Thus, coordination
number of Ca*" is 8 and F™ is 4.

70.6 167.5

(@):ny =—— =22;ny.= —— =8375
(0)3 Ne

Mole fraction of O, in vapour phase,
o, 22
Mo, +hy,  22+8.375

Xo,= = 0.2080

Mole fraction of Ne in vapour phase,
n 8.375
Aye= — = =0.7919
no, +ne  2.2+8.375

Given, total pressure, P = 25 bar;

p P
%o, = % - 0.2080 = % = po, = 5.2 bar

pNe

© 07919 = TR = py=19.79 bar

XNe =

_ pNe
P

(b) : Osmotic pressure (1) = CRT
T C
. 10 1000
For glucose solution, C; =—x——=0.22 M
180 250

. 10 1000
For urea solution, C, =—x——=0.66 M
60 250

. 10 1000
For sucrose solution, C3=—Xx——=0.117M
342 250

Hence, order of osmotic pressure is P, > P, > P;.
(a) 18. (b)
w g X 1000

(b): We know that =iXKy M, <o,

20.
21.

22.

23.

24.

25.

Given : AT;=3.82, K;= 1.86
wp =5, My =142, w, = 45

AT XMpXw,  382x142x45
Kf Xwp x1000  1.86%5x1000
(b)
(74) : Molality = 4.44 m, means 4.44 moles of urea

i

is present in 1 kg of solvent (i.e., water).
1000
No. of moles of water = ETH =55.55 mol

4.44
55.55+4.44
=0.074=74 %107

Mole fraction of urea =

Value of x = 74

(78)  Protal = poBenZene XBenzene T poToluene XToluene
1 1
= (70)5+(20)5 =35+10=45

PBenzene = pTotal yBenzene
1
70X — 35
Vg =2 =">=0.777=0.78 =78 x 1072
enzene 45 45
(566) : For ccp lattice, r + r~ = %
a=2(r" +r)
a=2(102 + 181)
a=2x283=566pm

(167) : On mixing two solutions,

T Vi+m,V,  0.1x1+0.2x2
Tinal = =
Vi+V, 3
=0.1667 or 167 x 107
Thus, x = 167
(9076) : For fec, Z = 4
de ZXM 4Xx63.54

N, xa’ 6.022x10% x(3.596x1071°) x 1000
=9076.2 = 9076 kg/m’

O

MONTHLY TEST DRIVE CLASS XII BW.\\'('/2: 50 {2}
1. (d 2. (a) 3. (b) 4. (b) 5. (0

6. (d) 7. (b) 8. (@ 9. (b) 10.(0
11. (d)  12. (¢ 13. (o) 14. (d)  15. ()
16. (0 17. () 18. (0) 19. (d)  20. (b,d)
21. (a,b) 22. (a,b,c) 23. (a,b,cd) 24. (3)
25. (10) 26. (4) 27. (0 28. (d)  29. (b)
30. (a)
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74)

with exclusive and brainstorming questions

Practicing these questions helps to strengthen your concepts and give you extra edge in your JEE preparation

The actinoids exhibit more number of oxidation

states in general than the lanthanoids. This is

because

(a) the 5forbitals extend further from the nucleus
than the 4f orbitals

(b) the 5f orbitals are more buried than the 4f
orbitals

(c) there is a similarity between 4f and 5f orbitals
in their angular part of the wave function

(d) the actinoids are more reactive than the
lanthanoids

For the reaction A + B > C, we have the following
data:

Initial Initial Rate (initial)
concentration of|concentration of (Relevant
A (in molarity) | B (in molarity) unit)
1 10 100
1 1 1
10 1 10

The order of the reaction with respect to A and B
are

(a) not possible to tell with the given data

(b) first order with respect to both A and B
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(c) first order with respect to A and second order
with respect to B

(d) second order with respect to A and first order
with respect to B.

Electrolyte KCI [KNO;| HCI | NaOAc |[NaCl
A°(S cm? mol!)149.9145.0(426.2| 91.0 [126.5

Calculate molar

Afioac using  appropriate
conductance of the electrolytes listed above at
infinite dilution of H,O at 25°C.

(a) 517.2  (b) 552.7 (c) 390.7 (d) 476.5

Match each coordination compound in list-I with

an appropriate pair of characteristics from list-II

and select the correct answer using the code given

below the lists.

{en = H,NCH,CH,NH,;

Atomic nos.: Ti = 22; Cr = 24; Co = 27; Pt = 78}
List-I List-1I

(P) |[Cr(NH;),CL]Cl Paramagnetic and

exhibits ionisation

—_

isomerism
(Q) |[Ti(H,0)5Cl(NO3), 2. |Diamagnetic  and
exhibits  cis-trans

) isomerism



(R) |[Pt(en)(NH;)Cl] 3. |Paramagnetic and
NO;| |exhibits  cis-trans
isomerism
(S) |[Co(NH;)4(NO;),] [4. [Diamagnetic and
NO;| |exhibits ionisation
isomerism
P Q R S
(a) 4 2 3 1
®3 1 4 2
2 1 3 4
(d) 1 3 4 2

Statement-I : In phenols, the -OH group is

attached to sp” hybridised carbon of an aromatic

ring.

Statement-II : The carbon-oxygen bond length

(136 pm) in phenol is slightly more than that in

methanol.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is
incorrect.

(c) Both statement-I and statement-II are incorrect.

(d) Statement-I is incorrect but statement-II is
correct.

In the depression of freezing point experiment

A. vapour pressure of the solution is less than that
of pure solvent

B. vapour pressure of the solution is more than
that of pure solvent

C. only solute molecules solidify at the freezing
point

D. only solvent molecules solidify at the freezing
point.

Choose the most appropriate answer from the

options given below.

(a) A only (b) B and C only

(c) Aand Conly (d) A and D only

The major product in the following reaction is

NH,
N XN
4
H

NH,

+ CH,I 2,

! f)

CH

(a) </ )

CH3

8.

NH, NHCH,
NNCH, N— XN
YeorRTew
N

H

Match the column-I with column-II and mark the
appropriate choice.

Column-I Column-II
(A) | rcocH., Zn-Hs, (i) |Kolbe's
? HC RCH,CH, reaction
(B) 2c H,cHO MO (ii) |Clemmensen
C¢H;COONa + reduction
C¢H;CH,OH
(C) C.H. + CH.COC] 222 Anh. (lii) Friedel-
o ’ AlClS Crafts
C¢HsCOCH; reaction

(D) |C¢H5OH + CO, + NaOH
— HOC¢H,COONa

(a) (A)— (i), (B) = (iv), (C) — (iii), (D) — (i)
(b) (A) — (1), (B) = (iii), (C) — (ii), (D) — (iv)
() (A)— (iii), (B) — (ii), (C) — (i), (D) — (iv)
(d) (A) = (iv), (B) = (1), (C) — (ii), (D) — (iii)

Statement-I : According to Saytzeff rule, less
substituted alkene is the major product of
dehydrohalogenation.

Statement-I1 During elimination reaction,
hydrogen atom is lost from (3-carbon.

(a) Both statement-I and statement-II are correct.
(b) Statement-I is correct but statement-II is

(iv) |Cannizzaro
reaction

incorrect.

(c) Both statement-I and statement-II are
incorrect.

(d) Statement-I is incorrect but statement-II is
correct.

Consider the following first order reactions

occurring at 298 K with same initial concentration

of A:

(1) A — B; rate constant, k = 0.693 min

(2) A — G half-life, t;,, = 0.693 min

Choose the correct option.

(a) Reaction (1) is faster than reaction (2).

(b) Reaction (1) is slower than reaction (2).

(c) Both reactions proceed at the same rate.

(d) Since two different products are formed, rates
cannot be compared.

-1
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11.

12.

Identify correct statements from below.

(A) The chromate ion is square planar.

(B) Dichromates are generally prepared from
chromates.

(C) The green manganate jon is diamagnetic.

(D) Dark green coloured K,MnO, disproportionates
in a neutral or acidic medium to give
permanganate.

(E) Withincreasing oxidation number of transition
metal, ionic character of the oxides decreases.

Choose the correct answer from the options given

below :

(a) A,DandE only

(¢) B,Cand D only

(b) B, D and E only
(d) A,Band Conly

In the following sequence of reactions,
H*/H,0 KIO
H;0" aixon BT C
The compounds B and C respectively are
(a) CI;COOK, CH;l
(b) CH,I, HCOOK
(c) CI;COOK, HCOOH
(d) CHI;, CH;COOK

C;Hg

INTEGER / NUMERICAL VALUE TYPE

13.

14.

15.

Liquids A and B form ideal solution over the entire
range of composition. At temperature T, equimolar
binary solution of liquids A and B has vapour
pressure 45 Torr. At the same temperature, a new
solution of A and B having mole fractions x, and
xp, respectively, has vapour pressure of 22.5 Torr.
The value of x4/xp in the new solution is .
(Given that the vapour pressure of pure liquid A is 20
Torr at temperature T.)

How many compounds from the following have
central atom with oxidation number +3?
CIFs, ICl,, 103, CIF, BrF,

A short peptide on complete hydrolysis produces
3 moles of glycine (G), two moles of leucine (L)
and two moles of valine (V) per mole of peptide.
The number of peptide linkages in it are

SOLUTIONS

1.

76)

(a): As the distance between the nucleus and
5f orbitals (actinides) is more than the distance
between the nucleus and 4f orbitals (lanthanides)
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4.

hence the hold of nucleus on valence electron
decreases in actinides or we can say that 4f orbitals
are buried deep inside the nucleus and 5f orbitals
are more diffused. Thus, for this reason the
actinoids exhibit more number of oxidation states
in general.
(c) : Rate = k[A]* [B); Order=x + y
1% case: (Rate), = k(1) (10)
= 100 = k(1)* (10 ...(d)
2" case: (Rate), = k(1)* (1)
= 1=k(1)° (1Y
3" case: (Rate); = k(10)* (1Y
= 10 = k(10)* (1)
Dividing (i) by (ii), we get

$=(1o)y ,(10)2 = (10Y = y=2

...(ii)

....(ii)

Dividing (ii) by (iii), we get

i-(ia)

—=—=|.,x=1

10 \10

. Rate = k[A]'[B]?

(©) : A°moac = A’Naoac + Ao~ A'Nac
=91.0 +426.2 - 126.5 = 390.7 S cm” mol ™'
(b): P :
unpaired electrons. Hence, it shows paramagnetic

Cr’* has 3d° configuration, with 3

behaviour. Complex of the type Ma,b, shows cis-
trans isomerism.

Q : Ti’* has 3d' configuration, hence shows
paramagnetic behaviour. Complex gives Cl™ and
NOj ions in solution hence, shows ionisation
isomerism.

R : Pt*" has 3d® configuration but ligands are
strong field ligands hence, it forms square planar
complex. Thus, all electrons are paired and
show diamagnetic behaviour and it also exhibits
ionisation isomerism.

S: Co”* has 3d° configuration. But, ligands present
are strong enough to cause electron pairing, hence,
it shows diamagnetic behaviour and exhibits cis-
trans isomerism as it is Ma,b, type complex.

(b): The C—O bond length (136 pm) in phenol is
slightly less than that in methanol (142 pm).



10.

11.

12.

(d): In the depression of freezing point experiment
only solvent molecules solidify and vapour pressure
of solution decreases as some of the surface area is
occupied by solute molecules, so less number of

molecules will go in vapour form.

(b): Methylation takes place most frequently at

N-3 in adenine.
NH, NH,

6

7N gl N S
N N

s/ ) +CH3Q Bue, & J

o N N— N7

-l 4 3N\j | |
H H  ch,

(Aromatic) (Aromatic)
(stable)

(a)
(d): Highly substituted alkene is the major product
of dehydrohalogenation according to Saytzeft rule
(b): For reaction (1) : A — B,

rate constant (k;) = 0.693 min~

For reaction (2), A — C,

0.693 0.693
= — =
ts 0.693

1

. -1
1 min

rate constant (k,) =
So, k; <k,
Hence, reaction (1) is slower than reaction (2).

(b): Chromate ion (CrOj) has tetrahedral
structure.

Dichromates (Cr,0?") are generally prepared from
chromates (CrO7), e. .

2Na,CrO,4 + 2H" —— Na,Cr,0, + 2Na" + H,0
The green manganate ion is paramagnetic because
of one unpaired electron. Dark green coloured
K,MnO, disproportionates in a neutral or acidic
medium to give permanganate.

3MnOj + 4H" — 2MnOj + MnO, + 2H,0.

As the oxidation number of a transition metal
increases, ionic character decreases.

(d):
OH

CH; — CH=CH,"2°, cy, —CH—CH,

CH.COOK + CHI KI10/dil. KOH
3 + 3 Haloform reaction

13. (19) :p2= 20 Torr

For equimolar binary solution : x4 = x5 = 1/2

o + o
Pa*Pp =45= p; =70 Torr
If mole fractions are x, and xj then according to
Dalton’s law of partial pressures,
Pp + (Ph - Pp)x, =225
= 70 + (20 - 70)x, = 22.5

=X —ﬁandx -2
A7 50 5™ 50
x_Azﬁzw
xg 2.5

14. (3): Compounds with Oxidation state +3 are CIF,

BrF;, ICl;.
Compounds with Oxidation state +5 = CIFs, 103

15. (6): On complete hydrolysis, we will obtain total

seven moles of amino acids. Combination of
n amino acids gives a polypeptide with (n - 1)
peptide linkage. Similarly combination of seven
amino acids gives a heptapeptides with six peptide
linkages.

Here are the nine shuffled words containing
3 sets of trio. The three letters of trio can
be arranged in any sequence. Complete these
words by finding 3 sets of trio.

CYA— — —E

— — —PTION
———HOBORIC
DYSP———-IUM
NOVES— — —L
PEN— — —E
P———EIN
PRECU—- — —R
EN— — —-IOMER

Readers can send their responses at editor@mtg.in or post us with
complete address by 10" of every month.

Winners’ names will be published in next issue.
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CLASS-XII

‘Warm-up!

Chapterwise practice questions for CBSE Exams as per the latest pattern

and syllabus by CBSE for the academic session 2026-27.

m The d- and f- Block Elements | Coordination Compounds

General Instructions : Read the following instructions carefully and follow them :

This question paper contains 33 questions. All questions are compulsory.

Question paper is divided into five sections — Section A, B, C, D and E.

(iii) - Section A — questions number 1 to 16 are multiple choice type questions. Each question carries 1 mark.

(iv) ~ Section B — questions number 17 to 21 are very short answer type questions. Each question carries 2 marks.

(v)  Section C — questions number 22 to 28 are short answer type questions. Each question carries 3 marks.

(vi) Section D — questions number 29 and 30 are case-based questions. Each question carries 4 marks.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each question carries 5 marks.

(viii) There is no overall choice given in the question paper. However, an internal choice has been provided in few questions in all the sections except section A.

(ix)  Kindly note that there is a separate question paper for Visually Impaired candidates.

(x)

Use of calculators is not allowed.

Time Allowed : 3 hours

SECTION-A

1.

78)

ERn3+/vm2+ 18 highly positive than that of Eg 3+/c.2+

or ER 3+ .2+ because

(a) Mn?** (d°) can be easily oxidised to Mn**(d*) due
to low ionisation enthalpy

(b) third ionisation enthalpy of Mn is much
larger due to stable half filled d” electronic
configuration of Mn**

(c) Mn’®* is more stable than Mn?** due to higher
oxidation state.

(d) second ionisation enthalpy of Mn is higher than
third ionisation enthalpy.

Which of the following catalysts is not correctly

matched with the reaction?

(a) Vanadium(V) oxide in contact process for
oxidation of SO, to SOs.

(b) Finely divided iron in Haber’s process in
conversion of N, and H, to NH;.
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(c) PtCl, catalyses the oxidation of ethyne to
ethanal in the Wacker process.

(d) Ni in presence of hydrogen for conversion of
vegetable oil to ghee.

The correct ITUPAC name of the coordination
compound K;[Fe(CN)sNO] is

(a) potassium pentacyanonitrosylferrate(II)

(b) potassium pentacyanonitroferrate(III)

(c) potassium nitritopentacyanoferrate(IV)

(d) potassium nitritepentacyanoiron(II).

Match the following columns :

Column-I Column-II
(Ions) (Magnetic moment B.M.)
(A) Ni** (p) 0
(B) Zn** (@ 5.92
(C) Mn?** (r) 2.83
(D) Cr? (s) 4.90




(@) (A)-s,(B)-p,(C)-q (D) -r
(b) (A)-r,(B)-p,(C)-q, (D) -s
() (A)-p,(B)-1,(C)-q, (D) -s
(d) (A)-p,(B)-5s,(C)-q, (D) -r

CuSO, is paramagnetic while ZnSO, is diamagnetic

because

(a) Cu®'ion has 3d° configuration while Zn** ion
has 3d"° configuration

(b) Cu** ion has 3d° configuration while Zn** ion
has 3d° configuration

(c) Cu®" has half filled orbitals while Zn** has fully
filled orbitals

(d) Cu** ion has 3d° configuration while Zn?** ion
has 3d® configuration.

[CoF)* is

(a) paramagnetic and undergoes sp’d* hybridisation
(b) diamagnetic and undergoes d*sp” hybridisation
(c) paramagnetic and undergoes sp’d hybridisation
(d) diamagnetic and undergoes sp* hybridisation.

Arrange the following complexes in increasing
order of conductivity of their solutions.

(i) [Co(NH;);CL;] (i) [Co(NH;),CL]CI
(iii) [Co(NH;)]Cl; (iv) [Co(NHj;)5Cl]Cl,
(a) (1) < (i) < (iv) < (iii)

(b) (i) < (i) < (iii) < (iv)

(o) (i) < (iii) < (ii) < (iv)

(d) (v) < () < (i) < (iii)

Match the complexes given in column-I with
the oxidation states of central metal atoms in
column-IT and mark the appropriate choice.

Column-II
(Oxidation state of
central atom)

Column-I
(Complex)

(A) | Ks3[Co(C,04),CL] | (i) | 0
(B) | [Pt(C,HyCl5]™ (ii) | +1
(C) | [Fe(H,0):NO1SO, | (i) | +3
(D) | [Ni(CO),] (iv) | +2

(a) (A)— (ii), (B) = (1), (C) — (iv), (D) — (i)
(b) (A) = (iv), (B) = (ii), (C) — (1), (D) — (iii)
(0) (A) — (iii), (B) — (iv), (C) — (ii), (D) — (i)
(d) (A) = (), (B) = (ii), (C) — (i), (D) — (iv)

Arrange the oxides of manganese according to
increasing acidic strength.

(a) MnO < Mn;0,4 < Mn,0; < MnO, < Mn,0,
(b) Mn,0; < MnO, < Mn,03; < Mn;04 < MnO
(¢) MnO, < Mn,0; < Mn;0, < Mn,03; < MnO
(d) Mn;04< Mn,03; < Mn,0; < MnO, < MnO

10. Highest oxidation state of manganese in fluoride is
+4 (MnF,) but highest oxidation state in oxides is
+7 (Mn,0;) because
(a) fluorine is more electronegative than oxygen
(b) fluorine does not possess d-orbitals
(c) fluorine stabilises lower oxidation state
(d) incovalent compounds, fluorine can form single

bond only while oxygen forms double bonds.

11. Mark the incorrect statement.

(a) Inner orbital (low spin) complexes involve dzsp3
hybridisation.

(b) Outer orbital (high spin) complexes involve
sp>d® hybridisation.

(c) Tetrahedral complexes generally involve dsp?
hybridisation.

(d) Stereoisomerism involves geometrical and
optical isomerism.

12. Which of the following is not correctly matched
with the example given?

(a) An element of first transition series which has
highest second ionisation enthalpy - Cu

(b) An element of first transition series with
highest third ionisation enthalpy - Zn

(c¢) An element of first transition series with lowest
enthalpy of atomisation - Zn

(d) Last element of third transition series - Cd

For question number 13 to 16, two statements are

given- one labelled as Assertion (A) and the other

labelled as Reason (R). Select the correct answer to
these questions from the codes (a), (b), (c) and (d) as
given below:

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of the
Assertion (A).

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

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : In transition elements, #ns orbital
is filled up first and (n-1)d afterwards, during
ionization ns electrons are lost prior to (n -1)d
electrons.

Reason (R): Theeffectivenuclear charge experienced
by (n - 1)d electrons is higher as compared to ns
electrons.

14. Assertion (A) :The geometrical isomers of the
complex [M(NH3),Cl,] are optically inactive.
Reason (R) :Both geometrical isomers of the
complex [M(NH,),Cl,] possess plane of symmetry.
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15. Assertion (A) : Chemical properties of lanthanoids
are different from each other.
Reason (R) : The change in the ionic radii in
lanthanoids is very small.

16. Assertion (A) : Ethylenediamminetetraacetate ion
forms an octahedral complex with the metal ion.
Reason (R) : It has six donor atoms which coordinate
simultaneously to the metal ion.

17. Calculate the number of unpaired electrons in the
following gaseous ions :
Ti*" and Cr’" (Atomic number of Ti = 22, Cr = 24)
Which one of them is most stable in aqueous
solution and why ?

18. Give reasons for the following :
(a) Transition metals form alloys.
(b) MnO is basic whereas Mn,0y is acidic.

19. When a coordination compound CrCl;-6H,0 is
mixed with AgNO3, 2 moles of AgCl are precipitated
per mole of the compound. Write structural formula
of the complex.

20. How many stereoisomers of
[CrCly(0x),]* are possible?

compound

21. (A) Write the hybridization and magnetic behaviour
of the complex [Ni(CO),].
(At. no. of Ni =28)

OR
(B) Ni** ion is bound to two water molecules and
two oxalate ions.
Write the name and magnetic behaviour of the
above coordination compound.
(At. nos. Co =27, Ni = 28)

SECTION-C

22. Following are the transition metal ions of 3d series :
Ti4+, V2+, Mn3+, Cr3+
(Atomic numbers: Ti=22,V =23, Mn =25, Cr = 24)
Answer the following :
(a) Which ion is most stable in aqueous solution

and why?

(b) Which ion is strong oxidising agent and why?
(c) Which ion is colourless and why?
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23. Write down the IUPAC names of the following
compounds :
(a) [Co(NH;)sONO]CI,
(b) Ks[Cr(CN)g]
(c) [Cr(NH;)sCO;]Cl

24. Account the following :
(a) Transition metals form large number of
complex compounds.
(b) The lowest oxide of transition metal is basic
whereas the highest oxide is acidic.
(c) E° value for the Mn’"/Mn*" couple is highly
positive (+1.57 V) as compared to Cr**/Cr**.

25. For the complex [NiCl,]*", write
(a) the IUPAC name
(b) the hybridization type
(c) the geometry of the complex.
(Atomic no. of Ni = 28)

26. (a) What is d-d transition?
(b) Tetrahedral complexes are always of high spin.
Explain.

27. The formula Co(NH;);SOBr could represent
a sulphate or a bromide. Write the two possible
structures and name them. What type of isomerism
do these exhibit?

28. (A) When FeCr,0, is fused with Na,COj; in the
presence of air it gives a yellow solution of
compound (P). Compound (P) on acidification
gives compound (Q). Compound (Q) on
reaction with KCl forms an orange coloured
compound (R). An acidified solution of
compound (R) oxidises Na,SOj; to (S). Identify
(P), (Q), (R) and (S).

OR
(B) Complete the following reactions.
(a) MnO, + KOH + 0,——>

(b) I’ + MnO, + H"'—
() Cr,05 +Sn** +H"'——

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

29. The f-block elements are those in which the
differentiating  electron enters the (n-2)
orbital. There are two series of f-block elements
corresponding to filling of 4f- and 5f-orbitals called



30.

lanthanoids and actinoids respectively. They show

different oxidation states depending upon the

stability of f°, " and f* configurations.

(a) Which is the 2" last element in the series of the
actinoids? Write the electronic configuration of
the element.

(b) What is the most common oxidation state of
lanthanoids?

(c) What is the general electronic configuration of
inner transition elements?

OR
(c) What is the atomic number of thorium?

The nature of bonding structure of the coordination
compound can be explained to some extent by
valence bond theory. The central metal atom/ion
makes available a number of vacant orbitals equal
to its coordination number. The appropriate atomic
orbitals (s, p and d) of the metal hybridise to give
a set of equivalent orbitals of definite geometry
such as square planar, tetrahedral, octahedral
and so on. A strong covalent bond is formed only
when the orbitals overlap to the maximum extent.
The d-orbitals involved in the hybridisation may
be either inner d-orbitals ie., (n - 1) d or outer
d-orbitals i.e., nd. The complexes formed are called
inner orbital complex (low spin complex) and outer
orbital complex (high spin complex) respectively.
Further, the complexes can be paramagnetic or
diamagnetic in nature. The drawbacks of this theory
are that this involves number of assumptions and
also does not explain the colour of the complex.
Answer the following questions:
(a) Explain [Co(NH;)¢]** is an inner orbital or

outer orbital complex.
(b) Predict whether [FeF¢]*~ is diamagnetic or

paramagnetic.

[Atomic number : Fe = 26]

OR
(b) What is the coordination number of Co in
[Co(en),Cl,]*?
(c) What are the hybridisations of inner and outer
orbital complexes?

SECTION-E

31. (A) (a) Account for the following :

(i) Manganese shows maximum number
of oxidation states in 3d-series.

32.

(i) Ti** is colourless whereas V*" is
coloured in an aqueous solution.

(b) Write the chemical equations for the
preparation of KMnO, from MnO,.
Why does purple colour of acidified
permanganate solution decolourise when
it oxidises Fe** to Fe* ?

OR
(B) Answer the following questions:
(a) Why is chemistry of actinoids more
complicated as compared to lanthanoids?
(b) E°pp+p values are not regular for first row
transition elements (3d series). Why?
(c) Identify the following:
(i) Oxoanion of chromium which is stable
in acidic medium.
(ii) The lanthanoid element that exhibits +4
oxidation state.
(d) Write the products obtained on heating
KMnO,.

(A) (a) What is meant by crystal field splitting
energy? On the basis of crystal field theory,
write the electronic configuration of d* in
terms of t,, and ¢, in an octahedral field

when
A, >P (i) A, <P
(b) Write two limitations of crystal field theory.
OR
(B) (a) For the complex [Fe(en),CL]Cl, identify
the following :

(i) Oxidation number of iron
(ii) Hybrid orbitals and geometry of the
complex

(iii) Magnetic behaviour of the complex
(iv) Name of the complex.

(b) [Ni(H,0)4]*" is green and becomes violet
when ethane-1, 2-diamine is added to it.
Identify the observation.

1.
6.

11.
16.
21.
26.

(d 2. (0 3. (0 4. () 5. (0

(a) 7. (0) 8. (a) 9. (¢ 10. (0
(d) 2. (a) 13. (b) 14. (a) 15. (a)
(d) 7. (a) 18. (d) 19. (@) 20. (a,b,0)
(c,d) 22. (a,bcd)23. (b,c) 24. (1) 25.(18)
(0) 7. (0) 28. (a 29. (a) 30. (d)
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33. (A) (a) Give IUPAC name, geometry and draw the
structures of
(i) Ni(CO),
(iii) Cr(CO),

(i) Fe(CO)s

OR
(B) (a) How many ions are produced from the
complex, [Co(NH;)s]Cl, in solution?
(b) Why are low spin tetrahedral complexes
not formed?
(c) What is the ITUPAC name of the complex

[Ni(NH;)s]CLy?

(d) Write oxidation state, coordination
number, geometry and magnetic moment
of Cs[FeCl,]

SOLUTIONS

1. (b) : The third ionisation energy of Mn required to
change Mn**(d°) to Mn>*(d*) is much larger due to stable
half-filled d° electronic configuration.

2. (c) : Inthe Wacker process, the oxidation of ethyne
to ethanal is catalysed by PdCL,.

3. (a)

4. (b): InNi**, no . of unpaired = 2

W= 1n(n+2) =+/2(2+2) =2.83B.M.

Similarly in Zn*,n=0= u=0

InMn*",n=5 = u=>592BM.

InCr**,n=4 = u=490BM.

5. (a): Cu®' has 34° configuration i.e., one unpaired
electron, hence, it is paramagnetic while Zn** has
3d" configuration i.e., all orbitals are filled, hence it is
diamagnetic in nature.

6. (a): [CoF¢]* is paramagnetic.

3d 4s 4p
[COF6]3_: |><><|><><|><><| |><><|><><|

sp3d2
7. (a): Higher the number of ions in the solution,
higher is the conductivity.
No. of ions : [Co(NH;);Cl;] = 0; [Co(NH;),ClL,]Cl =2
[Co(NH;)sCI]Cl, = 3; [Co(NH;)6]Cl; = 4

8. (¢

9. (a): Acidic strength of oxides of same transition
metals increases with increase in oxidation number.

+2 +8/3 +3 +4 +7

MnO, Mn; Oy, Mn, O3, MnO,, Mn, O,

Hence, the order of acidic strength is

MnO <Mn;04 < Mn,03 <MnO, <Mn,0,

Basic Acidic

4d
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10. (d)

11. (c) : Tetrahedral complexes generally involve sp’
hybridisation.

12. (d) : Hgis the last element of third transition series.
13. (a)

Cl Cl
H3N NH; H3N Cl
14. (a) :
H3N NH; H;N NH;
Cl NH,
trans-form cis-form

Octahedral complexes of the type Mayb, exhibit
geometrical isomerism.

Geometrical isomer of the complex [M(NH;),Cl,] are
optically inactive. Plane of symmetry causes optical
inactivity.

15. (d) : The change in the ionic radii of lanthanoids is
very small, thus their chemical properties are similar.

16. (a)

17. Ti**: 3d"

No of unpaired electrons = 1
Cr'*:3d°

No. of unpaired electrons = 3

Out of these, Cr’* is most stable in aqueous solution
due to half filled t,, level, i.e., tgg.

18. (a) Transition metals form alloys because they have
similar atomic radii.

(b) Basic nature of oxides decreases and acidic nature
increases with increase in oxidation state of the metal.
Oxidation state of Mn in MnO is +2 thus it is basic
while in Mn, O it is +7 thus it is acidic.

19. For one mole of the compound, two moles of AgCl
are precipitated which indicates two ionisable chloride
ions in the complex. Hence, its structural formula is
[CrCl(H,0);]CL,.H,0

20. [CrCl,(0x),]*" can exist in cis and trans-form.
Cis-form is optically active and thus exists in
enantiomeric pair.

Cl 3- 3- 3-
l 0x oxq
i Cr iox ox: Cr ! . Cr. 10x
cl cl cl
trans-form Enantiomeric pair
of cis-form



21. (A) [Ni(CO),] contains Ni(0) - 3d°4s> configuration.
3d 4s 4p
Ni) ([t n ][t [0][ [ [ |

Ground state

CO is a strong field ligand hence, 4s-electrons will shift
to 3d-orbital making 4s-orbital vacant.

. 3d 4s 4p
[Ni(CO)y]  [n]u[n]n]n] x|
| —

sp3 hybridisation
(tetrahedral)

The complex has all paired electrons hence, it is
diamagnetic.
OR

(B) [Ni(ox),(H,0),]* : Diaquadioxalatonickelate(II) ion
In the presence of weak ox and H,O ligand, Ni(II)
forms high spin complex (sp’d* hybridisation). It is
paramagnetic.
22. (a) Cr’* is the most stable, because of stable tgg
electronic configuration of Cr** in aqueous solution.
(b) Mn®* is the strongest oxidising agent. Mn>* on
reduction gives Mn®* which is quite stable due to half-
filled 3d° electronic configuration.
(c) Electronic configuration of Ti*" = [Ar]3d%s°
Due to absence of electron in its d-orbitals, Ti*" is a
colourless ion.
23. (a) Pentaamminenitro-O-cobalt(III) chloride

(b) Potassium hexacyanochromate(III)

(¢) Pentaamminecarbonatochromium(III) chloride

24. (a) Transition metals form a large number of
complex compounds due to following reasons :

- Comparatively smaller size of metal ions.

- High ionic charges.

- Availability of d-orbitals for bond formation.

(b) Lowest oxidation compounds of transition metals
are basic due to their ability to get oxidised to higher
oxidation states. Whereas, the higher oxidation state of
metal and compounds gets reduced to lower ones and
hence are acidic in nature.

e.g.,CrO is basic whereas CrO; is acidic.

(c) E°value of Mn**/Mn*" is + 1.57 V.

Mn{;, + € —> Mnis,; E°=+157 V

This value is highly positive because Mn>* (d*) has a
very high tendency to get reduced to Mn?* (d°) which
has a stable half - filled electronic configuration.

25. (a) Tetrachloridonickelate(II) ion
(b) Niatom (Z = 28)

3d 4s  4p
Ground state: [ [W [0t t][0] [ T T ]
3d 4 4p

Ni**ion: [W[n [t [t J [T ]

[INiCLJ*": [T 0 7 [ 1] x popoad
———

sp3 hybridisation
four pairs of electrons
from four CI” ligands
(weak ligands)

The complex has sp® hybridisation.
(c) The complex ion has tetrahedral geometry.

26. (a) When ligands approach the central metal,
d-orbitals of atom or ion of its complex breaks into two
parts £, and e, levels (for octahedral complex). When
light falls on the complex the complex absorbs light of
suitable frequency for transfer of electron from lower
level to higher level. This jump of electron from one

d-level to another is called d-d transition.

< <

Before absorption  After absorption
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(b) For tetrahedral complexes crystal field splitting
energy A, is always less than pairing energy. So,

tetrahedral complexes are always high spin.

27. [Co(NH;)sSO,4]Br
pentaamminesulphatocobalt(IIT) bromide.
[Co(NH;)sBr]SO,
pentaamminebromocobalt(III) sulphate.

These are ionisation isomers.

28. (A) 4FeCr,0, + 8Na,CO; + 70, —
8Na,CrO, + 2Fe,0; + 8CO,
2Na,CrO,4 + H,SO,— Na,Cr,0, + Na,SO, + H,0
(P) Q
Na,Cr,0;, + 2KCl— K,Cr,0; + 2NaCl
(R)
K,Cr,0; + 4H,SO, + 3Na,SO;—— K,SO, + Cr,(SO,);
+ 4H,0 + 3Na,SO,
)
OR
(B) (a) 2MnO, + 4KOH + O,—— 2K,MnO, + 2H,0

(b) 2MnO,” + 101" + 16H" —— 2Mn?** + 51, + 8H,0
(c) Cr,0% +3Sn*" + 14H"—— 2Cr*" + 3$n** + 7H,0

29. (a) Nobelium with atomic number 102 is the
second last element of actinoid series. Its electronic
configuration is [Rn] 5/ 6d° 7%,
(b) +3
(c) (n- 2)f1‘14 (n-1)d"'ns?

OR
(c) Atomic number of thorium is 90.

30. (a) [Co(NH;)g]*" is an inner orbital complex.
Oxidation state of cobalt in [Co(NH;)]>" is +3.

3d 4s 4p
cot (et L LT T

Ground State
[Co(NH;)¢]* ion : [0 ] 1 poxxx] [oxfxoxfx x|
N

d2sp? hybridisation
six pairs of electrons
from six NH; ligands
(Strong field ligand)

(b) Compound [FeFg]*" is paramagnetic in nature due

to the presence of unpaired electrons.
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Fe*: [Ar] 3d4°.
F~ being a weak field ligand, cannot cause pairing of

electrons.
4p 4d

THEA R e T 1]
fE Polivf lieliv

sp3d? hybridisation

[FeEP: [ 1

OR

(b) Coordination number of Co in [Co(en),Cl,)" is six

as en is a bidentate and Cl is a monodentate ligand.

(c) Inner orbital complex and outer orbital complexes

involve d’sp* and sp*d* hybridisation respectively.

31. (A) (a) (i) In 3d series, Mn shows maximum

number of oxidation state because number of unpaired

electrons is maximum in Mn.

(ii) Colour of transition metal ions is due to the d-d

transitions. Ions which do not involve in d-d transitions

are colourless.

Ti*" : [Ar]3d°4s°, no d-d transition, colourless

V* . [Ar]3d', d-d transition occur as shown below :
<y

Hence, V** ion is coloured.

In other words, generally the ions having empty

d-orbitals or no unpaired electron in d-orbitals of

transition element are colourless.

(b) Preparation of potassium permanganate : Potassium

permanganate is prepared by the fusion of MnO,

(pyrolusite) with potassium hydroxide and an oxidising

agent like KNOj to form potassium manganate which

disproportionates in a neutral or acidic solution to form

permanganate.

2MnO, + 4KOH + O, —> 2K,MnO, + 2H,0

3MnO,* + 4H* —— 2MnO,” + MnO, + 2H,0

5Fe** + MnOj + 8H" —— Mn*" + 4H,0 + 5Fe’*

(Purple colour) (Colourless)

OR

(B) (a) Chemistry of actinoids is more complicated
than lanthanoids because

(1) actinoids show greater number of oxidation states
due to the comparable energies of 5f, 6d and 7s orbitals.
(2) most of the actinoids are radioactive and the study
of their chemistry in the laboratory is difficult.



(b) The e

irregular variation of ionisation enthalpies (A;H; + A;H,)

values are not regular due to the

and also the sublimation enthalpies across the period.
(¢) (i) Cr,0F
(ii) Ce exhibits +4 oxidation state. However, Tb also
exhibit +4 state
(d) 2KMnO, 2 K,MnO, + MnO, + O,
32. (A)(a) The difference of energy between two
splitted levels of d-orbitals is called crystal field splitting
energy. It is denoted by A or 10 Dg.
For octahedral A, for tetrahedral it is A, and for square
planar A,,.

— e

Degenerate
d-orbitals

Aor10Dq

Splitted d-orbitals

(i) WhenA,> P, t%g eg

(i) WhenA, <P, Bye

(b) (i) It assumes ligands to be point charges.

(ii) It does not take into account the covalent character
of bonding between the ligand and the central metal

atom.

OR

(B) (a) (i) [Fe(en),CL]Cl
x+0x2+(-1)x2+(-1)x1=0

x=+3
Oxidation number of iron = +3
(ii) d*sp’ hybridisation and octahedral geometry.
(iii) Paramagnetic due to presence of one unpaired
electron.
(iv) dichloridobis(ethane-1,2-diamine)iron(III) chloride
(b) Ethane-1,2-diamine is stronger ligand than H,O.
When H,0 molecule is replaced by ethane-1,2-diamine
(en) the crystal field splitting energy (A) increases.
Complex absorbs light of higher frequency for d-d
transition. This is why colour of complex changes from
green to violet.

[Ni(H,0)s]** — Green, [Ni(en);]*" — violet

A, small A, large

33. (A) (a) Ni(CO), : Tetracarbonylnickel(0)
CO

Ni

CO (o €O

Tetrahedral
(b) Fe(CO)s : Pentacarbonyliron(0)

co C|O
/ Fe—CO
Trigonal bipyramidal

(c) Cr(CO)4: Hexacarbonylchromium (0)

oc. 9 co
Cr
OC CO
CcO
Octahedral
OR

(B) (a) Three ion, [Co(NH;)]**, 2CI-

(b) Orbital splitting energies are not sufficiently large
enough to cause pairing.

(c¢) Hexaamminenickel(II) chloride

(d) Cs[FeCly]

Oxidation state of Fe = +3

Coordination number = 4

Geometry -Tetrahedral

Magnetic moment [l = \/n(n +2)= \/5(5 +2)

=/35=592B.M. 0o
WIS IRIAIM B LLEJ O 0L & NoLs)
AUGUST 2026
1-g-SUDAN 6-j-INSULIN
2-d-HEMLOCK 7-a-DARMSTADTIUM
3-i-ASPARTAME 8-1-FORMALIN
4-e-ANIONIC ?-b-TAUTOMERISM
5-c-THALIDOMIDE 10-h-SALVARSAN
\_ Winners : Soumili, Yogesh )
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Class XII

Monthly test

his specially designed column enables students to self analyse their extent of understanding of all chapters. Give yourself four marks for correct
answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness.

Solutions | General Principles and Processes of Isolation of Elements

Total Marks : 120

NEET

1.

Only One Option Correct Type

An ideal solution was obtained by mixing methanol
and ethanol. If the partial vapour pressure of
methanol and ethanol are 2.619 kPa and 4.556
kPa respectively; the composition of vapour
(in terms of mole fraction) will be

(a) 0.635 MeOH, 0.365 EtOH

(b) 0.173 MeOH, 0.827 EtOH

(c) 0.574 MeOH, 0.326 EtOH

(d) 0.365 MeOH, 0.635 EtOH

The degree of dissociation (o) of a weak electrolyte,
AB, is related to van't Hoff factor (i) by the
expression

i—-1 i—1
@y Y e
© a=B220 (g =22

—_— l_

Consider the following aqueous solutions and
assume 100% ionization in electrolytes.

I. 0.1 m Urea II. 0.04 m AL(SO,),

III. 0.05 m CaCl, IV. 0.005 m NaCl

The correct statement regarding the above
solutions is

(a) freezing point will be lowest for solution I

(b) freezing point will be highest for solution IV
(c¢) boiling point will be highest for solution IV

(d) vapour pressure will be highest for solution II

30 g of a saturated solution on evaporation gave a
residue of 5 g. Solubility of solute is

(a) 25 (b) 20 (¢) 15 (d) 30
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5. The

Time taken : 60 Min.

diagram given
here is a vapour
pressure composition

diagram for a binary

Vapour pressure

solution of A and B.
In the solution, A - B
interactions are

(a) similar to A — A and B - B interactions
(b) greater than A - A and B - B interactions
(c) smaller than A — A and B - B interactions
(d) unpredictable.

Which one of the following statements is false?

(a) The correct order of osmotic pressure of
0.01 M aqueous solution of each compound is
BaCl, > KCI > CH,COOH > sucrose.

(b) The osmotic pressure (1) of a solution is given by
the equation, T = MRT, where M is the molarity of
the solution.

(c) Raoult’s law states that the vapour pressure of
a component over a solution is proportional to
its mole fraction.

(d) Two sucrose solutions of same molality
prepared in different solvents will have the

same depression in freezing point.

A 1% solution of KCI (I), NaCl (II), BaCl, (III) and
urea (IV) have their osmotic pressure at the same
temperatureintheascendingorderas (Assume 100%
ionisation of the electrolytes at this temperature)
(@) I<IlI<II<IV (b) MI<IV<I<II

() I<II<II<IV  (d) I<II<IV<II



8. After adding non-volatile solute freezing point of
water decreases to —0.186°C. Calculate AT,
(Given : Ky = 1.86 K kg mol™ and K, = 0.521 K
kg mol ™).
(a) 0.0521 K
(c) 0521 K

(b) 0.0186 K
(d) 1.86 K

9. Twoliquids A and Bhave vapour pressure in the ratio
pa° : pg® =1:2 at a certain temperature. Suppose
that we have an ideal solution of A and B in the
mole fraction ratio A : B=1: 2, the mole fraction of
A in the vapour in equilibrium with the solution at
the given temperature is
(a) 025 (b) 0.2

10. Arrange the following aqueous solutions in the
order of their increasing boiling points
(i) 10 M NaCl (i) 10™* M Urea
(iii) 10~ M MgCl, (iv) 10 M NaCl
(a) (i) < (i) < (iv) < (iii)
) (ii) < (i) = (iii) < (iv)
(c) (i) < (i) < (iii) < (iv)
(d) (iv) < (iii) < (i) = (i)

11. The order of increasing freezing point of C,H;OH,
Ba,(PO,),, Na,SO,, KCl and Li,PO, is
(a) Ba;(PO,), <Na,SO, <Li;PO, < C,H;OH < KClI
(b) Ba,(PO,),<C,HOH<Li;PO,<C,H.OH<KCI
(c) C,H;OH <KClI < Na,SO, < Ba,;(PO,), <Li,PO,
(d) Bay(PO,), < Li,PO, <Na,SO, <KCl < C,H,OH

12. If molality of the dilute solution is doubled, the
value of molal depression constant (Kf) will be
(a) halved (b) tripled
(c) unchanged (d) doubled.

Statement Type

(c) 0.5 (d) 0.33

Directions : Each of the given questions contains two
statements, statement-I and statement-II. In the light
of the given statements, select the correct answer from
the options given below.

(a) Both statement-I and statement-II are correct.

(b) Statement-I is correct but statement-II is incorrect.
(c¢) Both statement-I and statement-II are incorrect.
(d) Statement-I is incorrect but statement-II is correct.

13. Statement-I : The strength of 1 molar solution in
g L' is always lower than that of 1 molal solution
for same solute and solvent.

Statement-II : Molality depends upon density
while molarity does not.

14. Statement-1 : Azeotropic mixtures are formed
only by ideal solutions.

Statement-II : Boiling point of an azeotrope is
either higher than both the components or lower
than both the components.

15. Statement-I : If red blood cells are removed from
the body and placed in pure water, pressure inside
the cells decreases.

Statement-II :
content in the cell increases.

JEE (Main & Advanced)

Only One Option Correct Type

The concentration of the salt

16. The freezing point of an aqueous solution of KCN
containing 0.1892 mol kg™ of solvent was found to
be - 0.704°C. On adding 0.095 mol of Hg(CN),,
the freezing point of the solution was found to be
- 0.530 °C. If the complex - formation takes place
according to the following equation.

Hg(CN), + nKCN =K, [Hg(CN),, , , (K;=10%)
What is the formula of the complex?

[K{(H,0) is 1.86 kg mol ' K ]

(a) K,[Hg(CN)]  (b) K[Hg(CN),]

(c) K,[Hg(CN),]  (d) K[Hg(CN),]

17. In aluminium extraction by the Baeyer’s process,
alumina is extracted from bauxite by sodium
hydroxide at high temperatures and pressures.
ALOs + 20H,, —> 2A105,, + H,0,

Solid impurities such as Fe,O; and SiO, are
removed and then Al(OH); is reprecipitated.
2A1(OH); — ALO;3H,0 (, + 20H,,,

SOLUTIONS TO AUGUST 2026 QUIZ CLUB

i 1. lodestone 11. enterotoxins i
E 2. nitrate 12. wilkinson i
i 3. first 13. nickel i
i 4. lime 14. dichromate i
i 5. tyrosinase 15. sulphide i
E 6. silicone 16. electronegativity i
\ 7. cationic 17. helium i
' 8. mass 18. catalysts i
i 9. lactic 19. phosphine i
i 10. chlorine 20. neon i
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18.

19.

20.

In the industrial world

(a) carbon dioxide is added to precipitate the
alumina

(b) temperature and pressure are dropped and the
supersaturated solution seeded

(c) both (a) and (b) are practised

(d) the water is evaporated.

A solution containing 0.5126 g naphthalene (mol.
mass = 128) in 50 g of carbon tetrachloride yields a
boiling point elevation 0.402 °C while a solution of
0.6216 g of an unknown solute in the same weight
of sample solvent gives a boiling point elevation of
0.647 °C. The molecular mass of unknown solute is
(a) 98.48 gmol™ (b) 46.25 g mol™

(c) 96.46 g mol™ (d) 46.52 g mol™

Which of the following statements, about the

advantage of roasting of sulphide ore before

reduction is not true?

(a) The AG} of the sulphide is greater than those
for CS, and H,S.

(b) The AG%is negative for roasting of sulphide ore
to oxide.

(c) Roasting of the sulphide to the oxide is
thermodynamically feasible.

(d) Carbon and hydrogen are suitable reducing

agents for metal sulphides.

More than One Option Correct Type

Henry’s constant (in kbar) for four gases o, 3, y and

d in water at 298 K is given below :

Gas |o B Y d
Ky |50 2 2x 107 0.5
(density of water = 10> kg m™ at 298 K)
This table implies that

(a) o has the highest solubility in water at a given
pressure

(b) solubility of y at 308 K is lower than at 298 K

(c) the pressure of a 55.5 molal solution of v is 1
bar

(d) the pressure of a 55.5 molal solution of § is
250 bar.
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21.

22.

23.

24.

25.

26.

Select the correct statement(s).
(a) Based on reactivity series, occurrence of certain

elements takes place in native state.

(b) Cresol and aniline are called froth stabilizers in
froth floatation process.

(c) Cryolite is used in the electrolysis of alumina
for decreasing electrical conductivity.

(d) Sulphide ores of Cu, Ag, Zn are concentrated
by hydraulic washing.

Select the correct statement(s).

(a) In the decomposition of an oxide into metal
entropy increases.

(b) To make AG negative, TAS > AH.

(c) Ellingham diagram represents change in free
energy with temperature.

(d) Reduction of an oxide with aluminium is called
van Arkel process.

Which of the following solution are isotonic with

respect to 0.5 M NaCl solution having degree of

dissociation = 0.8. ?

(a) 153.9 gm of sucrose dissolved in 500 mL of
solution.

(b) 0.3 M aq. Na,SO, solution undergoing 100%
ionization

(c) 1.8 % w/lW aq. NaOH solution undergoing 100%
ionization

(d) 1.2 M solution of benzoic acid in benzene
where the acid dimerizes to an extent of 50%.

Integer / Numerical Value Type

A certain mass of a substance when dissolved in
100 g C,Hy lowers the freezing point by 1.28 °C.
The same mass of solute when dissolved in 100 g
of water lowers the freezing point by 1.40 °C. If the
substance has normal molecular mass in benzene
and is completely dissociated in water, the number
of ions formed when it dissociates in water is K;
for H,0 and C¢Hy are 1.86 and 5.12 K mol™" kg
respectively is
2Cu,S + 30,—— 'P' + 280,
PQ+C—>'Q'+'R

The total valence electrons in compound 'C' is

Silver ore is oxidised by using oxygen from air as

follows :

4Ag + xNaCN + 2H,0 + Oy, — yNa[Ag(CN),]
+ 4NaOH

What is the value of (x - y)?



Comprehension Type

The electrolyte solutions show abnormal colligative
properties. To account for this effect we define a
quantity called the van’t Hoff factor given by

Actual number of particlesin solution after dissociation

Number of formula unitsinitially dissolved in solution

i =1 (for non-electrolytes)
i > 1 (for electrolytes, undergoing dissociation)
i < 1 (for solutes undergoing association)

27. Benzoic acid undergoes dimerisation in benzene
solution. The van’'t Hoff factor (i) is related to the
degree of association (o) of the acid as
() i=2-0 (b) i=1+(a/3)

() i=1-(a/2) (d) i=1+(o/2)

28. van't Hoff factors of equimolal solutions of sodium
chloride, barium chloride and glucose in water are
(a) 2,3, 0respectively (b) 2, 3, 6 respectively
(c) 2,3, 4respectively (d) 2, 3, 1 respectively.

Matching Type

29. Match the column-I with column-II and mark the
appropriate choice.

Column-I Column-II
A. | Ideal solution P. | HNO,(68%) +
water (32%)

B. | Non-ideal solution | Q.
showing positive
deviation
C. | Non-ideal solution | R.
showing negative
deviation

Hexane + heptane

Ethanol (95.5%) +
water (4.5%)

D. | Minimum boiling | S. | Acetone + ethyl

azeotropes alcohol
E. | Maximum boiling | T. | Acetone +
azeotropes chloroform

(a) A>S,B—>T,C—-QD—PE—R
bB)A—->QB—>S,C—>T,D—>RE—P

(c) A S, B—>PC—>RD—->TE—>Q
(dA—>S,B>RC—>PD—->QE—>T

30. Match the column-I with column-II and select the
correct option.

Column-I Column-II
(A Ni  +4co-23°Ks  |(p)Hydrometallurgy
(Impure)
Ni(CO), 5> Ni +4CO

(Pure)
(B)[4M + 8CN™ + 2H,0 + O, |(q) |Auto reduction
— 4[M(CN),]” + 4OH"
4[M(CN),]” +2Zn —
2[Zn(CN),]*" +4M
(C)[2AL,0;+3C—4Al1+3CO,
(D)|Cu,S+2Cu,0—6Cu+S0,

—~

r) | Mond's process
s) [Hall-Heroult
Process

(@) (A)-(r); (B)-(p); (C)-(s); (D)-(q)
(b) (A)-(s); (B)-(q); (O)-(p); (D)-(r)
(©) (A)-(p); (B)-(x); (C)-(q); (D)-(s)
(d) (A)-(q); (B)-(s); (C)-(r); (D)-(p)

—~

Hey oil !
wanna hang out?

/

Qe
-
| I —~
I can't mix
\ with you guys.

Hydrophobe!

Keys are published in this issue. Search now! ©

SELF CHECK

No. of questions attempted

No. of questions correct

Marks scored in percentage

Check your score! If your score is

EXCELLENT WORK !
GOOD WORK !
SATISFACTORY !
NOT SATISFACTORY! Revise thoroughly and strengthen your concepts.

You are well prepared to take the challenge of final exam.
You can score good in the final exam.

You need to score more next time.
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CL:RNER

Enhance Your General Knowledge with Current Updates!

GLASGOW 2026 COMMONWEALTH GAMES

D

Mirabai Chanu (Gold-Womens 48 kg
Weightlifting): The queen of Indian weightlifting
scripted history by capturing India’s first gold medal
at the Glasgow 2026 Games. By lifting a record-
breaking combined total of 190 kg (85 kg Snatch /
105 kg Clean & Jerk), she completed an iconic golden
hat-trick and shattered multiple Commonwealth
records.

Sharmila Dhankar (Gold-Women’s Shot Put F57
Para Athletics): Creating an absolute milestone,
Sharmila secured an emotion-fueled gold
medal in the women’s shot put F57 final. With a
magnificent, season-best throw of 9.81 metres, she
became the first-ever Indian para-athlete to win a
Commonwealth gold in para-athletics, snapping a
20-year medal drought.

Rishikanta Singh Chanambam (Silver - Men’s
60 kg Weightlifting): The weightlifter put up a
powerhouse performance to secure a silver medal in
the men’s 60 kg category. He held the distinct honour
of becoming the first able-bodied athlete from India
to step onto the podium at Glasgow 2026, registering
a brilliant new Commonwealth record in the snatch
segment.

Sarvesh Anil Kushare (Silver - Men’s High Jump):
Delivering a stellar performance at Scotstoun
Stadium, high jumper Sarvesh leaped to a silver
medal in a highly competitive final. He cleared a
phenomenal height of 2.25 metres to bag the second
spot, finishing just behind Jamaicas Romaine
Beckford who claimed the gold.
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Gyaneshwari Yadav (Silver-Women’s

53 kg
Weightlifting): Making a dream debut on the
Commonwealth stage, the young weightlifting

prodigy grabbed a silver medal in the women’s
53 kg division. She put on a highly composed display
of strength to lift a grand total of 199 kg, successfully
opening India’s medal account on the second day of
events.

Valluri Babu (Silver-Men’s 79 kg
Weightlifting): In an absolute nail-biter of a finish,

Ajaya

Valluri clinched a well-deserved silver medal in the
mens 79kg weightlifting final. Showing incredible
grit, he lifted a massive total of 330kg, missing out
on the gold medal by a heartbreakingly slim margin
of just 1kg behind Malaysias Erry Hidayat.

Muthupandi  (Silver-Mens 65 kg
Weightlifting) : Adding significantly to India’s early

Raja

weightlifting masterclass, Raja put up a spectacular
show of force to claim silver in the men’s 65kg
division. His clean execution under immense
pressure fortified India’s early position in the top ten
of the global standings.

Jhandu Kumar (Bronze-Men’s Heavy weight Para
Power lifting): The para-powerlifter etched his name
into history by becoming the athlete who officially
opened India’s medal account at the Glasgow 2026
Games. Competing fiercely in the heavyweight
group, he registered his personal-best lift of 190kg
on his second attempt to bag a brilliant bronze.



¢ Bindyarani Devi Sorokhaibam (Bronze - Women’s
58 kg Weight lifting): Continuing India’s absolute
dominance in the weightlifting arena, the elite lifter
claimed a bronze medal in a high-octane women’s
58kg final. She secured her podium spot by lifting
a combined total of 199kg, proving her elite status
once again at the international level.

e Shilpa Kanchugarakoppalu Shyla (Bronze -
Women’s Shot Put F57 Para Athletics): Shilpa
was successfully awarded a well-deserved bronze
medal in the women’s shot put F57 final. Showing
incredible focus on her major international debut,
she launched the iron implement to register a
magnificent personal-best throw of 7.26 metres.

1. Sarvesh Kushare won high jump silver at which
arena?
(a) Emirates Arena
(b) OVO Hydro
(c) Scotstoun Stadium
(d) Tollcross Swimming Centre

2. What milestone did Mirabai Chanu achieve at
Glasgow 2026?
(a) India’s first silver medal
(b) India’s very first gold medal
(c) First international debut

(d) Bronze on the opening day

3. In which weight category did Gyaneshwari Yadav

compete to win her silver medal?

(a) 53 kg (b) 48 kg
(c) 49 kg (d) 58 kg
4. What total weight did Valluri Ajaya Babu lift to win
silver?
(a) 190 kg (b) 199 kg
(c) 330 kg (d) 9.81 kg

5. Shilpa Shyla won a bronze medal in which sport?
(a) Women’s High Jump
(b) Heavyweight Para Powerlifting
(c) Women’s Shot Put F57 Para Athletics
(d) Women’s 58kg Weightlifting

6. Sharmila Dhankar’s gold ended a medal drought of
how many years?
(a) 5 years
(b) 10 years
(c) 15 years
(d) 20 years

7. What distinct milestone did para-powerlifter
Jhandu Kumar achieve?
(a) India’s first weightlifting gold
(b) Officially opened India’s medal account
(c) Threw a season-best 9.81 metres
(d) Completed a golden hat-trick

8. Who was Indiass first able-bodied podium finisher
at these Games?
(a) Raja Muthupandi
(b) Valluri Ajaya Babu
(c) Rishikanta Singh Chanambam
(d) Jhandu Kumar

9. Bindyarani Devi Sorokhaibam won which medal by
lifting 199 kg?
(a) Gold Medal
(b) Silver Medal
(c) Bronze Medal
(d) Diamond Trophy

10. What did Raja Muthupandi’s silver medal execution
secure for India?
(a) First para-athletics gold
(b) Fortified India’s early top-ten global standing
(c) Upgraded a bronze to a silver

(d) Set a new high jump record

L/ AnswerKey N
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Readers are
requested to send
their responses of

word grid.

Be the Winner!

Find and encircle the words in the given grid, running in one of the possible directions; horizontal, vertical or diagonal by reading
the clues given below.

dalclrlx]|tlz|ulalulolr]i|elx]t]:
DIE|[B|N|N[M|Q|Z|Y|U|W|Q]|X]|o]l!l
sl T|lL|mM|N]O]Cc|P|R|S|Qlz]|Y|cC|aG]|:
Jlrlo|P|L|H|H|X|Z|B|G|T|R|E]|A
N LMK JO[ L v C|lZlQ|W[P|X]|T]:
dr1lole|H|y|v|o|lz|m|o|lP|R|Q|S]|F]|:
H{E| 1| T|L|Y|R|[B|N|M|Q|X]|E|S]|A
Al Z|F|O|R|M|A|L|D|E|H|[Y|D|E|T]/:
dalclrlce][r[m{m|olololr|RrR|[als]|F]:
Tlo|G|lulo|B| Il |[Q|W|N|Q|W/|P|X]|T
ALz Pl EENIN]V X W] I ][I ]|H]G|T]:
G|H|E|N|IT|RJE|C|Y|L|G|T|Q]|S|F
Al Z|F|IE|[R|IM|A|L|D|E|H|Y[E|[G]|T]|:
Atz el el e[ NNV IXxX|Iw]| 1| ]|H][R|W]/:
Alz|Flo|T|P|A|L|[D|E|H|[Y|D|NI|T
PO T AlS ST lUIM|IL|M[Y|T[R[X]:
Z{x{clvi s |N|mM|L]|Plo]| 1 |ulY|[T]|R
Clues Ty
1. Itis a pungent aldehyde gas sprayed onto new cotton shirts and trousers to prevent wrinkling and mildew during overseas

shipping.

It is a highly volatile aromatic hydrocarbon solvent historically used in correction fluids and permanent markers, breathing in too
much of it damages the central nervous system.

It is a non-stick synthetic fluoropolymer coating applied to kitchen frying pans.

It is a sweet-tasting polyol liquid used in everyday toothpaste to keep the paste moist.

It is a microporous mineral used in water softeners to swap out heavy calcium and magnesium ions for harmless ions.

It is an organic chemical skin treatment ingredient related to Vitamin A that is heavily restricted during pregnancy.

It is a sharp, burning gas released when chlorine bleach is mixed with window cleaners containing ammonia.

It is an alkali metal compound that colours a laboratory Bunsen burner flame a soft, beautiful lilac or violet hue.
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Note :- Please send entries of solutions both with words and scanned copy of the grid by 10 of every month.
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How can history help to
succeed in JEE!

49

JEE ADVANCED

CHAPTERWISE SOLUTIONS

D E =
JEE ADVANCED

CHAPTERWISE SOLUTIONS

4

JEE ADVANCED

CKAPTERWISE SOLUTIONS

T650/- T650/- T650/-

Wouldn't you agree that previous years' test papers provide great insights into the
pattern and structure of future tests. Studies corroborate this, and have shown that
successful JEE aspirants begin by familiarising themselves with problems that have ;
appeared in past JEES, as early as 2 years in advance, @

Which is why the MTG team created 49 Years Chapterwise Solutions, The most E.‘m
comprehensive ‘real’ question bank out there, complete with detailed solutions by

experts. An invaluable aid in your quest for success in JEE. Visit www.mtg.in to order

online. Or simply scan the OR code to check for current offers, Scan pow with your
smartphone o tablet

Application fo read
OR codes required

Mote: 49 Years Chapterwise Solutions are also available for each subject separately.

Avallable at all leading book shops throughout India. To buy online visit www.mtg.in,

For more information or for help in placing your order, call 0124-6601200 or e-mail info@mitg.in
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=)

i )
s J
ar
)
u )

MONTHLY MAGAZINES FOR

5 NEET | JEE | CUET | CBSE Boards
WAKE UP YOUR INNER CHAMPION...

St SUBSCRIBE TO GET UP TO 64% DISCOUNT

Subscription Form
Yes! | wish to Subscribe 'MTG Magazine'.

Please tick your subscription scheme and send this form to MTG Learning Media (P) Ltd.,
Plot 99, Sector 44, Gurugram-122 003 (HR). Enclose Demand Draft favouring.

SELECT SUBSCRIPTION PLAN

Subject Format 1Year 2Years 3 Years
Individual Print issue w74~ | e 1349/ | T TATER/-
Physics [ Chesisty | cntn | e
—Mathemaics [ Biciogy Frist + Digital . ;1;1*5[-; oo B 1,3'5!]; zgq'n:];
Combo of 3 Magazines Frint fszue #T2200/- | 0 TH000/- | 0 25400,
Physics, Chemistry, Biokogy - - i — -
Physics, Chemistry, Mathematics Frist + Digial | ﬂﬂ?w' o qu!:v ) ‘_Ew‘#'
| } } Scan OR CODE or
Combo of 4 Magazines Print iszue " E2800/- | 7 TEION/- | e RAI00/- wisil this fink
| Physies, Chemistry, Mathamatics, Biolagy . | o = ) bil. Iy 3VUBMI
Pri + Oighat | 7 TIBO0/- | i X639 | EiTTBOO/ SUBSCRIBE MAGAZINE
Courler Charges 2800/- 2960/~ 21440/ ONLINE

Al 15 o mbacegtion aeeund e gacar § bracealip deleery

Note: Magazines are dispatched by Book-Post on 4" of every month | each magarine separately)

Student Name:

Teacher Complete Postal Address:

Coaching Pin Code:
School Library Mobile No.: Email:

For more details about the offer, you may contact us:

(% 0124-6601200 © 8800255335 2 subscription@mtg.in & www.migin
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Crack JEE Main 2027:

Learn from the Past, conquer the Future

JEE B
MAIN Rysireis JEE

5 YEARS SOLVED PAPERS 2026-22

—%
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& 5 years Solved Papers

(2026 to 2022) W 0
S for latest offers
& Physics, Chemistry $1450/-  ——— onid "

& Mathematics
COVERING
& Detailed Solutions

for Every Question - == | [ [ | -
2022
& As per Latest @ @ @ @ E

JEE Main Pattern 19FAPERS 19PAPERS Z0PAPERS 24 PAPERS 23 PAPERS

ON I.l N E The Ultimate Practice Resource

10 PAPERS | for/teMain Aspirants! [=] ; [=]
SR © af ¥ gﬁ;j

Detailed

| Scan now with your
Solutions

smartphone or tablet
Application to read
QR codes required

four Rank

Exam

Boost Accuracy | Improve ‘ Be Exam
Questions & Speed

Confident

Available at all leading book shops throughout the country. To buy online visit www.mtg.in.

For more information or for help in placing your order, call 0124-6601200 or email: info@mtg.in
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Find all your

QUESTIONS here,
before getting them peaks

in your exam. 9

For Enquiries

0124-6601200

MORE but =
ACCURATE... = @
2999/
=D e =
SOLVED
PAPERS

1999/-

SOLVED
APERS

l i SHAFTEN, TRFEWTS
' JEE CHAMPTON

Mathematics

JEE 2027 exams are nearing and all the students must be in the stage of preparation with full
dedication and hard work: But have you put your knowledge to test? With our 44 years of

experience, we would suggest you to put yourself through MTG's 11 Years solved Papers
JEE Champion Series so that you can be sure about vour level of preparation and find your core E
strengths and capabilities. The best part Is you study at a pace you're comfortable with, oo Bty
Because it's all chapters, topicwise. IET. Bk on meg in
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India’s No.1T NEET Guides

preparation

NEET
GUIDE
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¥ PHygics T

825/

MTG's Complete NEET Guides are India's best selling NEET books!! Rich in theoretical knowledge with a
vast question bank comprising a wide variety of problems and exercises, these guidebooks ensure
students are ready to compete in the toughest of medical entrance tests. 100% NEET based, the
guidebooks have been updated to match the syllabus and the exam pattern for medical entrance exams.
Mo wonder these guidebooks emerged as the bestsellers in a short period of time.

HIGHLIGHTS:

« MEET Syllabus Based Chapterwise Theory & Concept Map
Chapterwise-Topicwise MCQs with Detailed Solutions
Multi-skills Questions: Multiple application based NEET Trending Questions
Chapterwise NEET Vitals to check your readiness
11 Years' (2016-2026) NEET Chapterwise Questions with Detailed Solutions
Approx. 90% same or similar MCOs in NEET are from MTG MEET Books

Scan to by on miguin

Visit
www.mtg.in

Available at all leading book shops throughout India, for latest offers

For more information or for help in placing your order,
Call 0124-6601200 or e-mailinfo@mtg.in

MTG Learning Media (P) Ltd.
Plat £99, Sector 44, Gurugram - 122 003 (HR)

and to buy
online!
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To be a NEET
champion,
you heed
help from a

HAMPION

Skill. Passion. Hard work and determination. - — ]
As a student sitting for the highly competitive 1 SOLVED 1 SOLVED 15“[““
MNEET, you need all that. However, only a few will PAPERS T PAPERS
win, very likely with the help of a champion coach.

MTG's 15 Years Solved Papers NEET Champion

Serles is just the coach you need. Itwill guide you in

identifying what's impertant for success and what's T = e = T o
not. And then help you check yourreadiness PHYSICS = CHEMISTRY BIOLOGY
with its most comprehensive question bank: So e L
you know your strengths and weaknesses right T775/- TE50/-

from the word go and course-correct accordingly.

Put simply, MTG's 15 Years Solved Papers NEET Champion Series will help you manage your preparation effort for MEET
for maximum outcome. The best part is you study at a pace you're comfortable with. Because it's all chapterwise,
topicwise,

HIGHLIGHTS

MCERT based Chapterwise -Topicwise segregation of MCOs

TBT5/-

15 Years' (2026-2012) Solved previous test papers (all major medical

entrance axams) Gy z ¥
Wisit www.mtg.in to buy online.

Graphical analysis of questions highlighting welghtage of topics Or visit a leading bookseller near you
r g ierr r
Concise theory for effective recapitulation For more II‘-f{.JrH';'I[I\'.’Jr'I
1 E .
Unit tests for self analysis Call: 0124-6601200 today.
3 Mock Test PAPErs &5 per latest pattern (o check axam readiness E.ma”:mf{w_-;ﬁm;g_m
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“THE LEADER IN RURAL EDUCATION EXCELLENCE”

EXGEL ACADAM]CS

Benggui—/@X X X ——M9 —M —
A Premier Institute in KARNATAKA

Integrated PUC | PUC+NEET | PUC+IIT-JEE | PUC+CET,

SUMMER BRIDGE
COURSE COURSE

1 PUC/11", +1 Sludymg 9" and 10" Studying Students
Students a (Maths & Science)

| K-CET/NEET/CET

4y OEF-LINE
TEST

15 DA SERIES

SUCCESSFUL
K-CET / NEET / liT-JEE

CRASH ON-LINE
Egygmswﬁ EXCEL ACADAMICS STEE?E S

MNEET, IIT-JEE(Main & Advanced),
PnsTnl cnnc“l“a B

NEET / lIT-JEE / CET
CRASH COURSE

PCB/PCM/PCMB
REGISTRATIONS STARTED FOR

PUC, NEET, lIT-JEE, K-CET
INTEGRATED PUC
Note : Registrations Started for

Integrated PUC + CET / NEET / IIT-JEE NEET l CET/ "T-JEE

@ #326, 3" A-Cross, Opp. People's Tree Hospital, Sheshadripuram College Road, Yelahanka New Town, Bengaluru - 560 064, KARNATAKA

® 7676-91-7777,95136 57041,9535656277.

~ * +# Postal Coaching For PUC + CET/ NEET / lIT-JEE / AIIMS / JIPMER Contact 9036357499 * * -

- * % S Separate Deluxe Hostel for Boys and Girls e A -
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For Schools, Principals, Teachers & Students

W 100 BEST 2026-27

- PRINCIPALS

é AWARDS @ cirlchid SF Defence Services @1 Academic
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