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1. QUANTITIES AND MEASUREMENT

Physical quantity

e Quantities such as mass, weight, distance, speed, temperature, volume are called physical
quantities.

¢ A value and a unit are used to express the magnitude of a physical quantity.

Mass

e The amount of matter present in a substance is called mass.

e Matter has a natural tendency to resist a change in its state, which is called inertia.

e Mass is the qualitative measure of the inertia of an object. The larger the mass, the greater is the
inertia. Mass is a scalar quantity. It does not change from place to place anywhere in the world.
The quantities mass and weight are, however, different. Gram and kilogram are the units of mass.
Vector quantity

e The quantity that is expressed completely only when magnitude and direction are both given is
called a vector quantity.

¢ Displacement, velocity are vector quantities.

Scalar quantity

¢ A quantity that can be completely expressed by its magnitude alone is called a scalar quantity.
e For example, only magnitude, i.e. a value with a unit, is used to express quantities such as length,
breadth, area, mass, temperature, density, time, work, etc.

Weight

¢ What we measure in grams, kilograms is mass, and not weight. The gravitational force that acts

on this mass is called its weight.

e The gravitational force by which the earth attracts an object towards its centre is called the
weight of the object.

e Therefore, weight is a vector quantity. It is different at different places on the earth.

Standardized measurement

¢ Standardized measures are required for measuring things. Such measures are called standard
units. We have to measure many physical quantities accurately.

» To measure any quantity, we use the unit specified for it. For example, the metre (m) is the
specified unit for measuring length.

Fundamental quantities :

e It is enough to select a few out of the many quantities and standardize their units.
¢ The units of the quantities length and time need to be standardized. Such quantities are called
fundamental quantities and their units are called standard units.

System of Units:

e The internationally accepted systems are 1. CGS system 2. MKS System 3. FPS System 4. S| Units.
¢ In Sl Units, there are seven fundamental units given in the following table :
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Physical Quantity S Unit symbol
Length metre m

Mass kilogram kg

Time second S
Electric Current ampere

Temperature kelvin K
Luminous intensity candela Cd
Amount of substance mole mol

Dimension

e Dimension of a physical quantity are the powers through which different fundamental quantities
are raised to define the quantity.

Sr. Quantity Dimensional Quantity Dimensional
Formula Formula
1 Volume MOL3TO 10  Pressure, Stress, Modulus ML'T2
of Elasticity
Density ML3T? 11 Moment of Inertia ML2TO
Velocity MOL'T 12 Torque/ Moment of Force ML2T-2
4  Acceleration MOL'T2 13 Angular Momentum, ML?T"
Planck’s Constant
5 Angular  Velocity, MOLT™ 14 Coefficient of Viscosity MLT!
Frequency
6 Momentum, MLT™! 15  Surface Tension M'LOT-2
Impulse
7 Force MLT2 16 Universal  Gravitational MTL3T2
Constant
8 Work, Energy ML2T-2 17 Latent Heat MOL2T-2
9 Power ML?T-3 18  Specific Heat MOL2T-2K

Derived quantity / Units :-

The physical quantities which are produced with the help of other ‘Fundamental quantities’ are
known as derived units.

Sr Physical . Sr . . .
. Unit (SI symbol Physical Quanti Unit (SI symbol
No Quantity (s1) y No y g ty (s1) y
1 Force Newton N n Magnetic flux Weber Wb
2 Energy Joule J 12 Luminous flux Lumen Im
Optical
3 Speed Meter/Second m/s | 13 P Angstrom A°
wavelength
4 Frequenc Hertz Hz 14 Impulse Newton N
9 Y P second s
Kilogram
5 Momentum Kg.m/s | 15 Pressure Pascal pa
meter/ second
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1. INSIDE THE ATOM

Introduction

¢ All the substances in this universe are made up by the small - small particles. As our body is built
up by the small cells. Smallest complete unit of matter is called "Atoms’. Combination of two or
more atoms forms a molecule. The word "atom’ comes from the ancient Greek word atoms, which
means uncuttable particle.

e The concept of the atom was revisited and elaborated upon by many scientist and philosophers,
including Galileo, Newton, Boyle and Lavoisier. In 1661, Boyle presented a discussion of atoms in his
the sceptical chemist. The concept of atom is more than 2500 years old. However, it was forgotten
in the course of time. The English chemist and meteorologist John Dalton is credited with the first
modern atomic theory, as explained in his book. New system of chemical philosophy.

Theories of Discovery of atom

A. Daltons atomic Theory

¢ In 1808, Dalton published, A Newsyster of chemical philosophy, in which he proposed the first
atomic theory. Matter is made of small particles called atoms. Atoms cannot be created, divided
into smaller particles, nor destroyed in the chemical process. Atom is rigid and massive Ball like
structure.

e According in the theory proposed by Dalton, he had not given any information about by charge
on atom and the positive and negative charge present in it. It was confirmed earlier that when
glass or ebonite are rubbed with silk or fur, it produces electricity. It means that matter is electrical
in nature. He had not given any information about the charge.

B. Thomson's Plum Pudding Model of Atom

¢ A British physicist. J. J. Thomson in 1896 tried to pass electricity through gases at high voltage.
This scientist found the existence of extremely minute particles inside atoms. So he may be
described as the man who split the atom for the first time. The compared the atom with a
"watermelon’ in which the red part resemble the positively charged protons while black seed
resemble the negatively charged electrons. Atom itself is Neutral in nature, as it have equal positive
and negative charge. Thomson studied the properties of these rays which led to the discovery
electron.

C. Rutherford's [nuclear Model of Atom (1911)

¢ Rutherford proposed that an atom is composed of empty space mostly with electrons orbiting

in a set, predictable paths around fixed positively charged nucleus. He conducted an experiment
where he bombarded - particles on a thin sheet of gold. Rutherford overturned Thomson's atom
model in 1911 with his well known Gold foil experiment.

Experiment

¢ Rutherford made an experiment, he beamed alpha particles through a thin gold foil. From this
he came to know that:

¢ Most alpha particle passed straight through the gold foil.

» Very few particles bounced back exactly toward the source.
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e Some of the particles deviate at various angles.

e For him, it was a miracle; in his words, it was like "Bouncing back of a bullet after striking the tissue
paper.

e An atom has a tiny, dense, "positively charge' core where all mass is concentrate known as
Nucleus.

« Thickness of gold foil = 0.00004 centimetre

« 'a’' particle = Helium Nucleus (He})

D. Bohr's stable Orbit Atomic model (1913)

¢ A Danish physicist named Neil Bohr in 1913 proposed the Bohr atomic model. He modified the

problems and limitations associate with Rutherford's model of an atom. According to Bohr Atomic
model, a small positively charged nucleus is surrounded by revolving negatively charge electrons
in fixed orbits. He concluded that electron will have more energy if it is located away from the
nucleus whereas the electrons will have less energy if it located near the nucleus.

e This scientist made some modifications in Rutherford's model. Electrons were confined into
clearly defined orbits, but could not freely change the orbits while revolving. (i.e. they do not freely
spiral inward or outward in intermediate stages). An electron must absorb or emit a specific
amount of energy for transition between these fixed orbits. In this way, some small particles are
discover inside the atom by the contribution of the above four scientist and their theories.
Atomic structure

e An atom is firmed from the nucleus and the extra - nuclear part. These contain three types of
subatomic particles.
1. Nucleus

e Atom contains a massive nucleus. Atom has an empty space around the atom in which the
electrons revolve. Nucleus of an atom mainly consist of protons neutrons combinedly they are
known as "Nucleus’. The number of electrons the no of proton is same in an atom, but number of
neuron may vary.

e Proton = electron same

(A) Proton (P) - Positively charged (+ 1.6 x 10-19 coulomb)

e Situated inside nucleus

» Discovered by scientist named Goldste. But Rutherford named it as a “proton’ after doing
experiments on Anode rays. In early days only proton and electron were known a subatomic
particles. According Prout's theory oxygen with atomic mass 16, must contain 16 protons and 16
electrons. Similarly, Helium contain 4 protons and 4 electrons. This observation should that Oxygen,
Helium and almost all atoms contain almost half numbers of electrons as compared to number
predicted by Prout's theory.

(B) Neutron (n) - No charge

e situated inside nucleus

¢ Discovered by a scientist named Chadwick. - In 1920, Rutherford proposed the existence of
neutral particle made fromm combination of proton and electrons. He named it Neutron. In 1932,
James Chadwick first proved existence of Neutron. He bombarded lighter elements like boron and
beryllium by alpha particles and highly penetrating neutral radiations differed in interaction with
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1. BOTANY

Classification of Organisms

Five-Kingdom Classification System:

» Robert H. Whittaker, in 1969 Proposed the five-kingdom classification system.

e While proposing this system, he primarily considered the body structure, tissue structure, and
nutritional methods of organisms. According to R.H. Whittaker's five-kingdom classification system,
the five kingdoms are as follows:

1) Kingdom Monera (Bacteria);

2) Kingdom Protista (Algae, Protozoa);

3) Kingdom Fungi (Yeast, Mold, etc.);

4) Kingdom Plantae;

5) Kingdom Animalia

Binomial Classification System:

» Swedish scientist Carl Linnaeus Proposed the binomial classification system for organisms. This
system includes two names. The first name indicates the genus, while the second name denotes
the species. For example, the scientific name of a lion is Panthera leo , where Panthera is the genus
and leo is the species.

¢ The scientific name of mango is Mangifera indica .

¢ The scientific name of tulsi (holy basil) is Ocimum sanctum .

» Theophrastus (3791-287 BCE): Classified plants into three groups: trees, shrubs, and herbs.

e Eichler: In 1883, classified the plant kingdom into non-seed-bearing and seed-bearing plants.
Hierarchical Order of Organism Classification:

1) Kingdom 2) Phylum
3) Subphylum 4) Class
5) Order 6) Family
7) Genus 8) Species

Kingdom is the largest level in the classification of organisms, while Species is the smallest level.
Plant Classification: Plants are classified into two main types: Cryptogams and Phanerogams.

Cryptogams

« Cryptogams are plants that do not produce flowers and do not reproduce through seeds (non-
flowering and non-seed-bearing).

e Cryptogams are also referred to as innumerable (i.e., lacking xylem and phloem) plants.

« Subdivisions of Cryptogams (based on body structure): Thallophyta, Bryophyta, Pteridophyta
a) Thallophyta:

¢ Innumerable, lacking roots, stems, and leaves. Found in water.

e Their body is called a non-cellular body (thallus).

e Thallophyta is divided into three types:

1) Algae: E.g, Spirogyra, Ulothrix, Chlamydomonas, Volvox, Chlorella, Laminaria, Diatoms,
Sargassum, Gelidiella.
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Oscillatoria is an example of blue-green algae.

2) Fungi: E.g., Mucor, Mold, Penicillium, Yeast, Pepsinea.

3) Bacteria: E.g., Bacillus, Spirilla, Vibrio, Rickettsia, Mycoplasma.
b) Bryophyta:

e Innumerable (lacking xylem and phloem).

e These plants do not have true roots, stems, or leaves.

¢ They lack specific structures for chemical processes. Instead of roots, they have structures called
“rhizoids.”

e These rhizoids anchor the plant and absorb water. Bryophytes are called the “amphibians” of the
plant kingdom because, like amphibians, they require water for reproduction. Their structure is
sticky and ribbon-like.

e Examples: Riccia, Anthoceros, Marchantia, Moss.

c) Pteridophyta:

e These are cryptogam-type plants.

¢ Non-flowering and non-seed-bearing plants.

e They have developed roots, stems, and leaves.

e They possess xylem and phloem.

Examples: Nephrolepis, Lycopodium, Selaginella, Equisetum, Psilotum, Salvinia, Isoetes, Ferns,
Horsetails, Pteris.

In Pteridophytes, reproduction occurs through both sexual (spores) and asexual (gametes)
methods.

Phanerogams

e Phanerogams are seed-bearing, flowering plants.
e Phanerogams are divided into two subgroups:

a) Gymnosperms

b) Angiosperms

a) Gymnosperms: Gymnos : naked; Sperm : seed.

¢ - These are seed-bearing and flowering plants.

- Flowers result in the formation of fruits and seeds.

- Seeds can be either dicotyledonous (with two cotyledons) or monocotyledonous (with one
cotyledon).

- If the seeds are not enclosed in a fruit, meaning they are naked, they are called gymnosperms.
- Simple, multicellular, or complex plants.

- Their stems lack vessels. The leaves are scale-like or needle-like.

Examples: Cycas, Thuja (Morpankhi), Pinus (Christmas tree), Picea (deodar), Araucaria. These are
gymnospermes.

b) Angiosperms: Angios : cover (enclosed); Sperm : seed.

- This is the largest group of seed-bearing plants.

- Seed-bearing, flowering plants.

- Seeds are enclosed in a fruit, hence they are called angiosperms.
- Angiosperms are further divided into two classes:
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1) Dicotyledonous plants

2) Monocotyledonous plants

1) Dicotyledonous (Dicot) Plants: These plants have seeds with two cotyledons.

- The main root is of the taproot type.

- Reticulate venation is present in the leaves.

- Examples: Sunflower, Geranium, Mango, Jasmine, Cotton, Chickpea, Pea, Tomato, Surajmukhi
(Sunflower).

2) Monocotyledonous (Monocot) Plants: These plants have seeds with one cotyledon.
- The main root is fibrous. The leaves have parallel venation.

- Examples: Coconut, Gulmohar (Royol Poinciana), Jowar, Bajra, Wheat, Maize, Barley.
Study of Cells

- The size of cells is measured using a “micrometre.” 1 micrometre equals 0.001 millimetres.

- Unicellular organisms: Examples include Amoeba, Chlamydomonas.

- Multicellular organisms: Humans, Rat, Maize.

Discovery of Cells: In 1665, Robert Hooke discovered cells. He observed the dead cells in the bark
of a tree. Antonie van Leeuwenhoek, in 1674, was the first to observe living cells under a simple
microscope.

Schleiden and Theodor (1838): These scientists stated that all plants and animals are made up
of cells.

- The cell is the basic unit of organisms, as concluded.

R. Virchow (1885): He stated that all cells arise from pre-existing cells.

- Based on the presence or absence of a distinct nucleus, cells are classified into two groups:

1) Eukaryotic cells

2) Prokaryotic cells

Eukaryotic Cells

- Cells that have a distinct nucleus are called eukaryotic cells.

- These cells have a distinct nucleus enclosed by a nuclear membrane.

- The cell is made up of a protoplasm called cytoplasm.

- Cell Organelles: Substances inside the cytoplasm, such as carbon-acarbon compounds, are
called cell organelles. These include DNA or RNA, which are acidic substances in the nucleus.

- Functions of Cell Organelles: The cell organelles in eukaryotic cells provide an appropriate
environment for cellular activities.

- DNA in eukaryotic cells: It creates a copy (replica) of itself through division (mitosis).

- RNA: It assists in protein synthesis in the ribosomes.

- Photosynthesis occurs in algae and plant cells containing chloroplasts, where light is present.
Prokaryotic Cells

- Cells that do not have a distinct nucleus (enclosure) are called prokaryotic cells.

- These cells have a distinct nucleus enclosed by a nuclear membrane.

- Algae, fungi, plants, or animals have a cytoplasm called protoplasm. There is no protoplasm in
animal cells.

- Functions of Prokaryotic Cells: Cell size, shape, cell protection.
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1. NUMBER SERIES

What is Number Series

Number series is an order of numbers which
are not arranged randomly but follow a
pattern. Here in these notes, we will understand
how to identify which kind of pattern is
following because without this it is next to
impossible to have a command on number
series. Number series is a form of numbers in a
certain sequence, where some numbers are
mistakenly put into the series of numbers and
some number is missing in that series, we need
to observe first and then find the accurate
number to that series of numbers.

Different types of Number Series

There are some formats of series which are
very frequently asked in Exams.

Difference series: In this type of series pattern
can be found by using difference of terms. If
any pattern is found after the first difference
like square, cube or multiplication then this is
called one tier series otherwise we need to
proceed further and then it is called two tier
series.

Prime Number series: In this kind of series the
next term is found by adding, multiplying or
dividing by prime numbers.

241260 420 4620

Perfect Square Series: These Types of Series
are based on the square of a number which is
in the same order and one square number is
missing in that given series.

480 525 572 621 672 725

222 -4 23?-4 24*-4 25*-4 26*-4 277
-4

Perfect Cube Series: This Types of Series are
based on a cube of a number which is in the
same order and one cube number is missing in
that given series.

2197 3375 4913 6859 9261

13* 15° 1720 19° - 2P°

Ration Series: This type of series is based on
ration series, where sequence is in form of ratio
in difference between the numbers. All
numbers are arranged in ratio sequence order.
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Here the ratio between each consecutive term
is 4:5 or we can say the next term can be found
by multiplying 5/4 to the previous term.

Mixed Series: This series is most important and
asked in exams more frequently than any other
pattern. Mixed Number series is an
arrangement of numbers in a certain order. As
you know that the given series is a mixed series,
notice that this type of series is more than one
different order which is arranged alternatively
in a single series or created according to any
non-conventional rule.

2 8 26 62 122 212

—_— —t — ——. @ —

+6 +18 +36 +60 +90

+12 +18  +24 +30

In mixed Series a mixed number is a
combination of numbers in another way it is
not a sequential number of series number that
you have arranged.

In example, 111, 220, 438, ?, 1746

where you need to count them in a one step or
two step calculation to obtain the difference
common result according to the series of
mixed numbers.

Type of questions asked in exam

Missing number: In this type of series one
number is missing in a given series. Such type
of series, find the given pattern and find the
missing number.

4 5 9 16 26 39 55 74

+1 +4 +7 +10 +13 +16 +19

e

+3 +3 +3 +3 +3 +3

Wrong Number Series: In this type of series one
number is odd man out. Which does not follow
the sequence.

Coding Decoding Series: In this type of series
firstly one series is given and with the help of
first series next number of second series is to
be found out.
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MULTIPLE CHOICE QUESTIONS

(4) 30 (5) None of these

Ql. What value will come in place of question
mark (?) in the number-series given below?
2328385373°?

(1) 98 (2) 99
(4) 97 (5) 96

(3) 95

Q2. What value will come in place of question
mark (?) in the number-series given below?
7127187 217 232?
1.2375 2.239.5
4.2405 5.2413

3.236

Q9. What will come in place of question mark
(?) in the following number series given
below?

153283168 287 ?
(1) 442 (2) 438 (3) 440
(4) 445 (5) None of these

Q3. What value will come in place of question
mark (?) in the number-series given below?
723712690 657 613 ?

(1) 556 (2) 551 (3) 552

(4) 558 (5) None of these

Q10. What will come in place of question mark
(?) in the following number series given
below?

313972130 255 471
(1) 65 (2) 68 (3) 62
(4) 60 (5) None of these

ANSWERS

Q4. What should come in place of question
marks (?) in the following number series: -
90110132156182°?
(1) 207 (2) 307
(4) 323 (5) 310

(3) 309

Q.. (1) +5, +10, +15, +20, +25

Q.2. (2) +120, +60, +30, +15, +7.5

Q5. What should come in place of question
marks (?) in the following number series:
218953841155°?
(1) 2212 (2) 2629
(4) 2312 (5) 2412

(3) 2735

Q.3. (4) -11, —22, -33, -44, -55

Q.4. (5) +20, +22, +24, +26, +28

Q6. What will come in place of question mark
(?) in the following number series given
below?

5366 655 21049 1170
(1) 880 (2) 882 (3) 876
(4) 872 (5) None of these

Q5.(4)2x6+6=1818x5+5=9595 x4+ 4
=384384x3+3=11551155 x 2 + 2 = 2312

Q.6. (1) +192, +172, +152, +132, +112

Q7.(4) x2+1,x3+13,x4+15, x5 +17

Q7. What will come in place of question mark
(?) in the following number series given
below?

17 45148 607 ? 18331
()3048  (2)3056  (3) 3060
(4) 3052 (5) None of these

Q8.(2) x4-4,x5-5x6-6,x7—7

Q.9. (3) +17, +51, +85, +119

Q.JI10. (5) +23, +33, +43, +53, +63

Q8. What will come in place of question mark
(?) in the following number series given
below?

38 7204142111360

(1) 32 (2) 35 (3) 36
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