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ATOMIC PHYSICS

An atom is the smallest particle of the element that can exist independently and retain all its
chemical properties.

Dalton’s atomic theory, which suggested that the atom was indivisible and indestructible. But the
discovery of two fundamental particles (electrons and protons) inside the atom, led to the failure
of this aspect of Dalton’s atomic theory.

Thomson proposed that:
(1) An atom consists of a positively charged sphere and the electrons are embedded in it.

(i1) The negative and positive charges are equal in magnitude. So, the atom as a whole is
electrically neutral.

Rutherford’s alpha-particle scattering experiment led to the discovery of the atomic nucleus.
Rutherford’s model of the atom proposed that a very tiny nucleus is present inside the atom and
electrons revolve around this nucleus. The stability of the atom could not be explained by this
model.

Neil Bohr’s model of the atom was more successful. He proposed that electrons are distributed in
different shells with discrete energy around the nucleus. If the atomic shells are complete, then
the atom will be stable and less reactive.

J. Chadwick discovered presence of neutrons in the nucleus of an atom. So, the three sub-atomic
particles of an atom are: (i) electrons, (ii) protons and (iii) neutrons.

Electrons are negatively charged, protons are positively charged and neutrons have no charges.
The mass of an electron is about 1/2000 times the mass of an hydrogen atom.

The mass of a proton and a neutron is taken as one unit each. We know that protons are present
in the nucleus of an atom. It is the number of protons of an atom, which determines its atomic
number. It is denoted by ‘Z’. All atoms of an element have the same atomic number, Z. In fact,
elements are defined by the number of protons they possess.

Mass of an atom is practically due to protons and neutrons alone. These are present in the
nucleus of an atom. Hence protons and neutrons are also called nucleons. Therefore, the mass of
an atom resides in its nucleus.

Isotopes are atoms of the same element, which have different mass numbers.

Isobars are atoms having the same mass number but different atomic numbers
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SOUND

Sound is a form of energy and like all other energies, sound is not visible to us. It produces a
sensation of hearing when it reaches our ears. Sound can not travel through vacuum.

Sound is produced due to vibration of different objects. The matter or substance through which
sound is transmitted is called a medium. It can be solid, liquid or gas. Sound moves through a
medium from the point of generation to the listener.

In longitudinal wave the individual particles of the medium move in a direction parallel to the
direction of propagation of the disturbance. The particles do not move from one place to another
but they simply oscillate back and forth about their position of rest. This is exactly how a sound
wave propagates, hence sound waves are longitudinal waves. Sound travels as successive
compressions and rarefactions in the medium. In sound propagation, it is the energy of the sound
that travels and not the particles of the medium.

There is also another type of wave, called a transverse wave. In a transverse wave particles do
not oscillate along the line of wave propagation but oscillate up and down about their mean
position as the wave travels. Thus a transverse wave is the one in which the individual particles
of the medium move about their mean positions in a direction perpendicular to the direction of
wave propagation. Light is a transverse wave but for light, the oscillations are not of the medium
particles or their pressure or density — it is not a mechanical wave.

To and fro motion of an object is known as vibration. This motion is also called oscillatory
motion.

Amplitude and frequency are two important properties of any sound.

The loudness or softness of a sound is determined basically by its amplitude. The amplitude of
the sound wave depends upon the force with which an object is made to vibrate.

The change in density from one maximum value to the minimum value and again to the
maximum value makes one complete oscillation.

The distance between two consecutive compressions or two consecutive rarefaction is called the
wavelength, €.

The time taken by the wave for one complete oscillation of the density or pressure of the
medium is called the time period, T.

The number of complete oscillations per unit time is called the frequency (i), i =(1/T). The
frequency is expressed in hertz (Hz).
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Important Units of Measurement:

Used to Measure

Name of the Unit

Electric Current
Wave length of light
Electric charge
Magnetic induction
Magnetic Flux
Electric Charge
Electric Resistance
Electric Tension
Power

Intensity of Sound
Temperature
Fahrenheit
Atmospheric Pressure
Quantity of heat
Force

Worker Energy
Work

Pressure

Luminous Flux

Ampere
Angstrom
Faraday
Gauss
Maxwell
Coulomb
Ohm

Volt

Watt

Bell

Celcius, Kelvin,

Bar
Calorie
Dyne
Joule
Newton
Pascal

Lumen
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Amine hormones (notably epinephrine) are stored as granules in the cytoplasm until needed.
Evolution of Endocrine Systems

Most animals with well-developed nervous and circulatory systems have an endocrine system.
Most of the similarities among the endocrine systems of crustaceans, arthropods, and vertebrates
are examples of convergent evolution. The vertebrate endocrine system consists of glands
(pituitary, thyroid, adrenal), and diffuse cell groups secreted in epithelial tissues. More than fifty
different hormones are secreted. Endocrine glands arise during development for all three
embryologic tissue layers (endoderm, mesoderm, ectoderm). The type of endocrine product is
determined by which tissue layer a gland originated in. Glands of ectodermal and endodermal
origin produce peptide and amine hormones; mesodermal-origin glands secrete hormones based
on lipids.

i. Endocrine Systems and Feedback Cycles

The endocrine system uses cycles and negative feedback to regulate physiological functions.
Negative feedback regulates the secretion of almost every hormone. Cycles of secretion maintain
physiological and homeostatic control. These cycles can range from hours to months in duration.
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LYMPHATIC SYSTEM AND IMMUNITY

The Lymphatic System

The lymphatic system is composed of lymph vessels, lymph nodes, and organs. The functions of
this system include the absorption of excess fluid and its return to the blood stream, absorption

of fat (in the villi of the small intestine) and the immune system function.

Lymph vessels are closely associated with the circulatory system vessels. Larger lymph vessels
are similar to veins. Lymph capillaries are scatted throughout the body. Contraction of skeletal

muscle causes movement of the lymph fluid through valves.
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The liver produces and sends bile to the small intestine via the hepatic duct. Bile contains bile
salts, which emulsify fats, making them susceptible to enzymatic breakdown.

In addition to digestive functions, the liver plays several other roles:

(1) detoxification of blood;

(2) synthesis of blood proteins;

(3) destruction of old erythrocytes and conversion of hemoglobin into a component of bile;
(4) production of bile;

(5) storage of glucose as glycogen, and its release when blood sugar levels drop; and

(6) production of urea from amino groups and ammonia.

Gall Bladder

The gall bladder stores excess bile for release at a later time. We can live without our gall
bladders, in fact many people have had theirs removed. The draw back, however, is a need to be
aware of the amount of fats in the food they eat since the stored bile of the gallbladder's no
longer available.
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Animal Group

Key Features

R
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Jawless Fish

Placoderms

Cartilaginous fish

Bony fish

Amphibians

Reptiles

Birds

Mammals

no jaws- no paired fins- gave rise to placoderms,
cartilaginous and bony fish

no jaws- armored fish

cartilage skeletons- no swim bladder- no lungs-
internal fertilization

gills- lungs- swim bladder- some developed
fleshy fins (gave rise to amphibians)

first vertebrates to venture out onto land-
remained quite tied to aquatic habitats- external
fertilization- eggs had no amnion or shell- moist
skin

scales- hard-shelled eggs- stronger leg positioned
directly beneath body

feathers- hollow bones

fur- mammary glands- warm blooded
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1. An artificial satellite stays in the orbit around the earth because

(a) the earth’s gravity does not act on the satellite due to great distance between them.
(b) the earth’s attraction produces the necessary centripetal acceleration.

(c) the earth’s attraction is balanced by the attraction of other planets.

(d) there is an engine in the satellite which constantly applies an upward force to balance its
weight.

2. Identify the correct statement about the definition of work :

(a) A force always does work on the body on which it is acting.

(b) A force does work only when the body is moving.

(c) A force does work only when the body moves under the action of force.
(d) none of these.

3. Choose the correct statement related to the mechanical energy (E).

(a) It is the total energy of a system including all forms of energy.

(b) It is that part of total energy which always remain conserved.

(c) It is the sum of microscopic kinetic and potential energies.

(d) It is the total sum of all the kinetic and potential energies.

4. Which of the following statement is true ?

(a) Kinetic energy and momentum both are conserved in all types of motion.
(b) Momentum is conserved in elastic collision but not in inelastic collision.
(c) Total kinetic energy is not conserved but momentum is conserved in inelastic collision.

(d) Kinetic energy is conserved in elastic collision but not in inelastic collision.
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