




















In the sixteenth and seventeenth century, a wonderful revolution started in the realm of 
physics. It was the era of European renaissance. In 1543, Nicolaus Copernicus 
proposed the heliocentric model of the solar system in a book.  (The publisher, fearing 
backlash from the Church, wrote that it was not a real explanation, only a mathematical 
solution!)The theory was not made available to the people for a long time. Galileo 
(1564-1642) brought it to the fore front. He not only provided mathematical formula-
tions to support the model but also introduced a systematic scientific approach—using 
experiments and observations to validate the theory. Galileo is often regarded as the 
father of modern science. He fell victim of the anger to the church as the founder of 
solar centric solar system. He had to pass his last days in captivity. In 1687 Newton 
published the three laws of mechanics and the law of gravitational force, which provid-
ed the foundation of the study force and dynamics. Besider optics and other works,  
scientist Newton invented a new branch of mathematics called calculus along with 
Leibniz.

































































































4. You have to measure the time taken by the marble to travel the length of 
the inclined plane. A stop watch is needed to measure the time accurately. 
But it is unlikely for you to have a stop watch. (Now a days stop watch 
option is available in many mobile phones.) Use the method given below. If 
you have a normal watch instead of a stop watch, you will be at a 
disadvantage. Because normal watch cannot measure less than a second. 
We need to measure more accurately. If we have no stop watch, we can try 
to measure the time by other means. How many numbers (one, two, 
three,.....) can you count in fifteen seconds at normal speed?
Let us assume that you can count up to forty-five in fifteen seconds. In that 
case, you can utter every number in approximately 15/45 = 1/3 second. Let 
the marble or pencil or pen move on the inclined plane and start counting 
one, two, three and so on find up to which number you could count for the 
the marble, pencil or pen to reach the lower end of the inclined plane. 
Calculate the actual time by multiplying with the correct multiple.

























If you are asked how many types of forces are there on the earth, you certainly 
will say, many types. If we push anything, it is a force, when a truck carries or 
pulls a load, it is a force; when a tree is uprooted due to a storm, it is a force, 
when a magnet attracts iron; it is a force; when houses are blown away in bomb 
blasts, it is a type of force; when a crane lifts something, it is force. If you are 
given some time, you can prepare a big list of such types of forces.





















But  we  don’t want  to express the law with a  proportional  relation, rather we 
want to write it as an equation.



In other worlds we can say that if we see an  object in motion and can calculate its



















The reason is that it is not possible to apply force on the sand, because sands 
become displaced. Therefore the reaction force in Newton's third law cannot be 
achieved properly. The matter can be clarified more, if one is allowed to walk 
on a very smooth surface lubricated with soap-water or oil! Friction is hardly 
present there so we cannot apply a backward force at all and due to this we will 
not get any force on us as the reaction force. So we cannot walk at all (You may 
try if you don't believe it). If force is applied, equal and opposite force is 
created, but if we cannot apply force at all, how can we get a reaction force? 
Then how can we walk?

Those who have a little problem 
understanding this, they may be 
reminded that it is easier walking on 
hard ground compared to sandy ground. 





If you think that since a frictional force is developed from right to left due to friction, 
if you apply a force on the wooden piece from the left too, you will find an extra force 
because the applied force and the frictional force is still working in the same direction. 





of a bicycle, it presses the wheel and stops the motion of the rotating wheel due









All of us have certainly noticed that heat is generated due to friction. In the winter we 
create heat by rubbing our hands. The engine of a car becomes hot due to friction. 
Therefore, energy is dissipated by creating unnecessary heat due to friction. Cars, 
aero-planes, ships, submarines have to go forward by overcoming the frictional force, 
requiring extra fuel. If we see it in this way, it may seem that friction is nothing but an 
evil in our lives.

Again, we have seen that due to friction we can walk, drive cars on the road, write on 
the paper with pencil or pen, construct buildings, come down safely with the help of a 
parachute. We can give many examples where without friction we could not do our 
necessary work.

Therefore, though friction is treated as an evil, we have to acknowledge that friction is 
a very necessary evil in our lives.









In this chapter we will see how force works. In terms of physics the word 
"work" has a specific meaning. We will see that a force working on something 
can move it and create kinetic energy. This kinetic energy can convert into 
potential energy and this transformation of energy is a very natural process.  
Different types of energy can convert into one another. One of the important 
aspect, of science is energy and energy plays a most important role for the 
development of human civilization. So, how energy can be explored from 
nature will also be discussed.
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The pressure on the surface of the earth originates from the weight of the air 
column. So if we rise upwards, then the height of the air column above us will 
decrease, the weight will also decrease, and due to this the air pressure will also 
decrease there. The matter is true and how this air pressure decreases with 
height is shown in Figure 5.09. What you have to particularly observe  is that the 
air pressure has decreased by half after reaching a height of five kilometer. 
Generally, one may ask by reduction of pressure why does it not become zero 
after the next five kilometer? There is a specific reason behind it. Air or gas can 
be compressed by putting a pressure. So on the surface of the earth, air becomes 
most compressed where the air pressure is maximum i.e. the density of air is 
maximum there. As we go above, the pressure of air will reduce, and the density 
of air will decrease as well.
There are many practical aspects of the reduction of density of the air with 
height.







































If we correctly understand the concept of temperature, then we must ask a crucial 
question: how do we measure temperature? One widely used unit of temperature is 
Celsius (°C). Generally, it is said that when the temperature of atmospheric air drops 
enough to turn water into ice, that point is considered 0°C. And the temperature at 
which water boils is considered 100°C. But here's the interesting part: when scientist 
Celsius first created his temperature scale, he had marked 0 degrees as the boiling point 
of water and 100 degrees as the freezing point. The present scale is actually the reverse 
of Celsius's original!
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Length, breadth and height of a solid expand equally in three directions by the 
application of heat (Figure 6.03. To analyze this expansion three quantities 
named co-efficient of linear expansion, co-efficient of area expansion and 
co-efficient of volume expansion have been introduced.











In a thermometer glass tube contains mercury at the 
bottom. If heat is applied, the volume of mercury is 
increased and it goes up through the capillary tube. To 
what extent it reaches is the measurement of the 
temperature. While measuring the fever by a 
thermometer, it is to be taken out from the mouth or 
the armpit. So a very fine curve is made at the bottom 
of the narrow tube so that the mercury does not come 
down. Due to expansion, once the mercury level rises 
up, it cannot come down even after decreasing the 
temperature. Mercury is brought down by shaking.

























































































In mirrors, right and left interchanged. Why do the top and bottom not 
interchange?























your finger slowly away from the spoon and







































Put a coin in a cup and place the cup in front of you so that the coin is 
not seen. How is it possible to see the coin without moving your head? 
After pouring water in the cup, the coin will be visible (Figure 9.03). 
Due to refraction, light will bend and reach your eyes and you will see 
the coin. It will also seem as if the coin has moved upwards.













There are different uses of refraction. Some examples of the important uses of 
reflection in our lives are as follows: 







9.3.4 Lens

A lens is created using two spherical sides or a spherical side and a plane.  Using 
lenses, starting from spectacles, sensitive optical instruments like telescopes and 
microscopes are made. Lenses are also used in video projectors and cameras. In 
this chapter, we'll broadly discuss about lenses, types of lenses and their 
properties.

Many types of images are made by convex or concave mirrors which also be 
made by lenses and they are used in many ways. We have all seen lenses 
(because the spectacles are actually a kind of lens). Those who of you  have used 
spectacles or have seen others using spectacles have certainly noticed that lens 
of spectacles can be divided into two types. Small things can be seen bigger with 
one kind oflens (usually the lenses of spectacles for old people are like this). 
Again big things can be seen smaller with another kind of lens. (Usually the lens 
of spectacles of the young people are like this). The lenses with which small 
things are seen bigger are called convex or (sometimes) converging lenses. The 
lenses with which big things are seen  smaller are called  concave or 
(sometimes) diverging lens. Mid  portion of the  lenses with which small things 
are seen bigger or convex lens is thicker than the edges. And the mid portion of





While discussing about convex and 
concave mirrors, we first learned about 
convex mirrors. At first, we will 
discuss concave lens. Because a 
concave lens forms the image alike a 
convex mirror.

In the case of a convex mirror, we saw 
that parallel rays diverts in all 
directions during reflection. In the case 
of concave lens, the same thing occurs. 
The incident parallel rays on this lens 
are diverted during refraction. If we 
extend the refracted rays of light 
backwards, it would seem that they are 
spreading out directly from a point.

















The conception of power comes 
from the matter of seeing big 
and small using a lens. If we 
place an object in front of two 
different lenses at the same 
distance, and the object looks 
bigger in one lens than in 
another lens, then we say the 
power of the lens is higher. If 
you think about it you will see 
that the smaller the focal length 
of the lens, the object is seen 
bigger (Figure 9.27). Therefore, 
the power of a lens P is 
inversely proportional to the 
focal length. If the focal length 
is f in meters, then unit of power 
P is the diopter. If the power of 
the glass is 2.5 (Nobody uses 
diopter in general 
conversation), the focal length 
of this glass will be



















unlike charges attract.



Another thing happens which you may have 
noticed yourselves. Pieces of paper which jump 
to the comb and cling to it fall away 
immediately.





























































































So,care should be taken so that









If the point D of the circuit shown in Figure 11.18 (a) is connected with the earth, 
what are the voltages at the points A, B, C and D? What is the value of I?

If instead of point D, the point C is connected with the earth of the circuit shown 
in Figure 11.18 (a), then what is the voltage? What is the magnitude of I?

 If the point D of the circuit shown in Figure 11.18 (b) is connected with the 
earth, what are the voltages at the points A, B, C and D?















and some small compasses are placed on that around the wire (Figure 12.02).The







Therefore, the magnetic field produced by 
the current and the magnetic field produced 
by the iron piece itself combine to produce a 
strong magnetic field (Figure 12.07). The 
interesting point is, as the current is stopped, 
the small magnets present within the iron 
piece become randomly oriented again due to 
thermal energy and the entire magnetic field 
will disappear. 



















Figure: 12.16

(Figure: 12.16)





















In 1906 Lee De Forest invented another 
vacuum tube by adding a third electrode, 
which is known as triode. This triode can 
control the flow of electricity and used as an 
amplifier. The development of  vacuum 
tubes  take  place   first   through  telegraph







A special type of IC is made to 
process digital signals. These IC's 
have become efficient gradually. 
That is, they can process a large 
number of signals at a very short 
time accurately. Therefore, as time 
goes by, the process of digitizing is 
becoming easier and it is needless to 
say that everything around us is 
being converted into digital world.

The modern world and modern 
civilization have been built on the basis 
of electronics. If we want to express our 
gratitude to any substance, that 
substance will be the semiconductor. We 
have discussed about the conductor, 
insulator and semiconductor. Now we 
can go deeper to a small extent about 
this. In Figure 13.05 many atoms of  a 
semiconductor have been shown side by side. Due to the structure of the atom if there 
are eight electrons in their outer most shells, in one sense they are fulfilled and become 
very stable. Atoms always try to have eight electrons in their outer most shells. Silicon 
is the most used semiconductor among the semiconductors. The number of electrons is 
four in its outer most shell. But when we observe a silicon crystal, we find surprisingly 
that there are eight electrons in the outer most shell of every atom! It has happened 
because every atom attaches to four different atoms around it, and they are all using 
their electrons sharing with the neighboring atoms. (We have drawn the figure on a 
plane. The real arrangement of silicon atoms is three dimensional, as shown at the right 
side of the Figure 13.05. Actually, every atom touches other four atoms.)

Usually the electrons are bound to the atoms in semiconductors. With the increase of 
temperature, one or two electrons may become free. There are free electrons in 
conductors so the semiconductors may act as conductors to some extent. From to the 
view point of physics it is an interesting phenomenon, but not very suitable for practical 
use. An interesting thing is done to make it more useful. Atoms with five electrons in 
its outer most shell. e.g, phosphorous are mixed with silicon crystal. Hence, the fifth 



electron of phosphorous becomes an extra electron. It is not necessary for the extra 
electron to be bound to the atoms of phosphorus. This electron behaves like free 
electrons by making the phosphorus atom a positive ion. It can be said that such 
phosphorus adding semiconductors act as conductors to a large extent, because there 
are some free electrons here to carry charges. The semiconductors made by mixing 
atoms having five electrons in the outer most shell like phosphorus are called n type 
semiconductors.
Now get ready to hear something more interesting. Instead of adding pentavalent 
impurity atoms, if we add atoms having three electrons (e.g. boron) in their outer most 
shells, to silicon, what will happen? Certainly, it is understood that there is an empty 
space in the orbit of a boron atom and this empty place can be occupied by a 
neighboring electron. Then an empty place will be created in the neighboring atom, this 
place again can be occupied by an electron of its neighboring atom, then an empty 
place also will be created there. Another way to see it is that an empty place with the 
lack of an electron is moving from atom to atom. It seems that it is one type of particle 
and its charge is positive. It is called a hole. That is, we can say that keeping a boron 
atom as a negative ion, this hole can move through the whole silicon crystal. That is, 
this semiconductor almost acts as a conductor and positively charged holes conduct 
electricity through it! When a semiconductor becomes a conductor by adding atoms 
having three electrons in their outer most shells, it is called a p-type semiconductor.
There were not so many uses of n type and p type semiconductors individually but 
when n type and p type semiconductors were combined together the greatest discovery 
of science and technology started.






	Physics  9 latest inner
	Physics Class 9-10 Forma-1
	Physics Class 9-10 Forma-2
	Physics Class 9-10 Forma-3
	Physics Class 9-10 Forma-4
	Physics Class 9-10 Forma-5
	Physics Class 9-10 Forma-6
	Physics Class 9-10 Forma-7
	Physics Class 9-10 Forma-8
	Physics Class 9-10 Forma-9
	Physics Class 9-10 Forma-10
	Physics Class 9-10 Forma-11
	Physics Class 9-10 Forma-12
	Physics Class 9-10 Forma-13
	Physics Class 9-10 Forma-14
	Physics Class 9-10 Forma-15
	Physics Class 9-10 Forma-16
	Physics Class 9-10 Forma-17
	Physics Class 9-10 Forma-18
	Physics Class 9-10 Forma-19
	Physics Class 9-10 Forma-20
	Physics Class 9-10 Forma-21
	Physics Class 9-10 Forma-22
	Physics Class 9-10 Forma-23
	Physics Class 9-10 Forma-24
	Physics Class 9-10 Forma-25
	Physics Class 9-10 Forma-26
	Physics Class 9-10 Forma-27
	Physics Class 9-10 Forma-28
	Physics Class 9-10 Forma-29
	Physics Class 9-10 Forma-30
	Physics Class 9-10 Forma-31
	Physics Class 9-10 Forma-32
	Physics Class 9-10 Forma-33
	Physics Class 9-10 Forma-34
	Physics Class 9-10 Forma-35
	Physics Class 9-10 Forma-36
	Physics Class 9-10 Forma-37
	Physics Class 9-10 Forma-38
	Physics Class 9-10 Forma-39
	Physics Class 9-10 Forma-40
	Physics Class 9-10 Forma-41
	Physics Class 9-10 Forma-42
	Physics Class 9-10 Forma-43
	Physics Class 9-10 Forma-44
	Physics Class 9-10 Forma-45

