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About the Book


 


"Physics is all around us. It is in the electric light you turn on in the morning; the car you drive to work; your wristwatch, cell phone, CD player, radio, and that big plasma TV set you got for Christmas. It makes the stars shine every night and the sun shine every day, and it makes a baseball soar into the stands for a home run.


Physics is the science of matter, energy, space, and time. It explains ordinary matter as combinations of a dozen fundamental particles (quarks and leptons), interacting through four fundamental forces. It describes the many forms of energy—such as kinetic energy, electrical energy, and mass—and the way energy can change from one form to another. It describes a malleable space-time and the way objects move through space and time. 


There are many fields of physics, for example: mechanics, electricity, heat, sound, light, condensed matter, atomic physics, nuclear physics, and elementary particle physics. Physics is the foundation of all the physical sciences—such as chemistry, material science, and geology—and is important for many other fields of human endeavor: biology, medicine, computing, ice hockey, television… the list goes on and on.


So also Mechanics is an important field of physics. Developed by Sir Isaac Newton in the 17th century, the laws of mechanics and the law of gravity successfully explained the orbits of the moon around the earth and the planets around the sun. This study teaches simple physics principles to the college-level students and other people interest in daily-life physics.." 


 


* * * * *
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Chapter I








What is Physics?
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Physics is all around us. It is in the electric light you turn on in the morning; the car you drive to work; your wristwatch, cell phone, CD player, radio, and that big plasma TV set you got for Christmas. It makes the stars shine every night and the sun shine every day, and it makes a baseball soar into the stands for a home run.


Physics is the science of matter, energy, space, and time. It explains ordinary matter as combinations of a dozen fundamental particles (quarks and leptons), interacting through four fundamental forces. It describes the many forms of energy—such as kinetic energy, electrical energy, and mass—and the way energy can change from one form to another. It describes a malleable space-time and the way objects move through space and time. 


There are many fields of physics, for example: mechanics, electricity, heat, sound, light, condensed matter, atomic physics, nuclear physics, and elementary particle physics. Physics is the foundation of all the physical sciences—such as chemistry, material science, and geology—and is important for many other fields of human endeavor: biology, medicine, computing, ice hockey, television… the list goes on and on.


A physicist is not some geek in a long white coat, working on some weird experiment. Physicists look and act like you or me. They work for research laboratories, universities, private companies, and government agencies. They teach, do research, and develop new technologies. They do experiments on mountaintops, in mines, and in earth orbit. They go to movies and play softball. Physicists are good at solving problems—all kinds of problems, from esoteric to mundane. How does a mirror reflect light? What holds an atom together? How fast does a rocket have to go to escape from earth? How can a worldwide team share data in real time? (Solving this last problem led physicists to invent the World Wide Web.)


Mechanics is an important field of physics. Developed by Sir Isaac Newton in the 17th century, the laws of mechanics and the law of gravity successfully explained the orbits of the moon around the earth and the planets around the sun. They are valid over a large range of distances: from much less than the height of an apple tree to much more than the distance from the earth to the moon or the sun. Newton’s laws are used to design cars, clocks, airplanes, earth satellites, bridges, buildings—just about everything, it seems, except electronics.


Electricity is another example of physics, one that you may experience as a spark when you touch a doorknob on a dry winter day. The electrical attraction of protons and electrons is the basis for chemistry. Magnetism is another force of nature, familiar to us from refrigerator magnets and compasses. In the 19th century, James Clerk Maxwell combined electricity and magnetism. He showed that light is an electromagnetic wave that travels through empty space. (Waves had always required a medium, for example, water is the medium for ocean waves.) Other electromagnetic waves besides light also travel through empty space; hence radio signals can reach us from a Mars explorer. 


Maxwell’s theory also showed that electromagnetic waves travel with the same speed (the speed of light), even if the person who sees it is moving. This is in conflict with Isaac Newton’s principle of relativity, which said a train’s headlight beam would have one speed as seen by the engineer and a different speed as seen by a person watching the train go by. Newton and Maxwell could not both be right about this matter, and in 1905, Albert Einstein resolved the conflict by allowing space and time to change, depending on motion. His special theory of relativity predicted that an object passing by would look shorter and a passing clock would run slower. These changes are too small to notice unless the object is moving very fast—Newton’s laws work just fine at the speeds of ordinary moving objects. But space really does shrink and time really does expand for particles moving at speeds near the speed of light (300,000 kilometers per second). 


Another remarkable consequence of special relativity is the famous equation E=mc2, which says that mass is just another form of energy. This equivalence of mass and energy is the source of the energy that comes to earth as sunlight. In the intense heat at the core of the sun, four hydrogen nuclei fuse into one helium nucleus and the mass difference is converted into radiant energy, which emerges as sunlight. E=mc2 is also responsible for the release of energy from fission of uranium in a nuclear reactor, and this energy is used around the world to make large amounts of electric power.


Einstein went on to replace Newton’s theory of gravity with his general theory of relativity, which says that space and time are changed not only by speed, but also by the presence of matter. Imagine space-time as a large sheet of rubber, and set a bowling ball on the sheet; it will be dimpled near the ball. A tennis ball rolled slowly near the bowling ball will curve around it and may settle into an orbit, just as the earth orbits the sun. Today, the general theory of relativity is well-tested and is used to accurately determine the location of your car if you have a GPS (Global Positioning System) device.


Newton’s laws also break down on the tiny distance scales of atoms and molecules, and must be replaced by the theory of quantum mechanics. For example, quantum mechanics describes how electrons can only travel around the nucleus of an atom in orbits with certain specific energies. When an electron jumps from one of these orbits to another, the atom will absorb or emit energy in discrete bundles of electromagnetic radiation. Because the energies of different states of an atom are known with high precision, we can create highly accurate devices such as atomic clocks and lasers.


Quantum mechanics is also necessary to understand how electrons flow through solids. Materials that normally do not conduct electric current can be made to conduct when “doped” with atoms of a particular element. This is how we make transistors, microscopic electrical on-off switches, which are the basis of your cell phone, your iPod, your PC, and all the modern electronics that has transformed our lives and our economy.


There are still profound questions in physics today: what are the mysterious dark matter and energy that make up most of the universe? Are there more than three dimensions of space? The more we learn about physics, the more it will help us every day, and the better we will understand our place in the universe.








Use of physics in our daily life?


Following of our actions in our daily life are parts of physics study. When we walk or run, our motion is part of laws of mechanics and thermodynamics.


1)    We eat food which undergoes chemical reactions producing heat energy which is converted into mechanical energy,


2)    Use of refrigerator, pressure cookers, washing machines, television, music system, computers, etc. are all designed on the principles of physics,


3)    When we speak, we produce sound properties of which like pitch and intensity are studied in physics,


4)    Electricity that we use in household is a gift of physics,


5)    Automobiles design is based on physics..


The list is endless. So had there been no study of the science of physics, its development and application in providing all these facilities, we would have remained tribals forever.








Physics Exam Advice
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Here are some simple pieces of advice that can help you to squeeze the last mark from your exam paper. Every mark is important because you could be on the boardline between grades.








Revision Tips








Give yourself Time


Don’t start revising a week before the exam give yourself time to be organised. Cramming works for some people but it is often the strategy of last-resort.








Write Notes


Your physics course may seem like a lot of work to revise but repeatedly making notes from the notes will bring your course notes down to a few pages after several revisions. Make use diagrams and spider diagrams to condense the information down to the most salient points. The act of repeatly making notes will also dramatically increase your retention of the information.








Memorising Equations


I beleive it is better to understand how the equations work in an intuitive way but this is not always possible. One can become familiar with the equations by writting them down and using them.








Use the Internet to join a Forum


You will be able to discuss problems and get useful information. Popular forums include Physic Forums. Not only can you find answers to your questions but you can also find links to past papers and mark schemes. Which brings me nicely to my next point.








Do Past Papers


This is the most important point. There are several reasons for this. You can read a book on Judo or playing the piano but you will not master them just by doing this alone. Both Judo and playing the piano are physical tasks. Similarly, if you are taking an exam it is no good just reading the subject from a book. Do the past papers and, if possible, do them under exam conditions, i.e. set yourself the same time-limit as in the real exam and try and do the paper without any books. Use the course book and the mark scheme to check your answers afterwards.


Past papers will help you get used to the format of the exam, such as how many questions you need to answer. You will also get a feel for the level of the questions. Many new questions will be variations on old questions since they have to cover the same material. So for example, a long question on capacitors is likely to involve the charging or discharging or the RC time constant.








Relax (if you have done the above)


If you have planned ahead and organised your revision then you will have all the knowledge to handle the exam. However, students are often worried by the exam process. Try and relax. Try not to worry that failure is going to dramatically alter your career path and destroy any potential of having a happy and successful life. Seriously.


No not really. You can probably take the exam again. With modular courses, failure is an option and it is no biggy.








During the Exam








Don’t Waste Time


Don’t Waste Time on answering a single question. Remember, time is ticking away, always go for the easiest questions first. You can return to the tricky questions later. In this way you make the best use of your time.








Show your working.


If you are asked to calculate something you will often get marks even if you make a mistake during a calculation and you obtain the wrong answer as long as the process by which you obtain the answer is correct. Therefore it is vital to show your thought process. Your calculator may store several results but you should go through a calculation one stage at a time. This allows you track any mistakes more easily. If you have done the past papers you will have an idea about what the examiners are expecting.


Look at the number of marks for the question. If the question is worth 2 marks, then it is going to be fairly simple and so do not spend time writing lots of information in the answer.


Some exam papers have a space for you to write the answer and it may already tell you the units to use. This can be useful even if you didn’t know how to calculate the answer. As a simple example if you are given the distance in m and a time in seconds and it asks for you to calculate the velocity, with a unit ms-1. It is obvious that you can only get units of ms-1 by dividing m (distance) by s (time).


If the unit is not given, often marks are given for the answer AND the appropriate unit. A number is meaningless on its own and you will not get full marks.








Does your answer make sense?


It takes a while to get a feel for whether the answer is reasonable but if you are asked to calculate the age of the Universe and you get an answer of 2 seconds then something stinks with your calculation. Often students just write an answer without thinking. The process may be correct but the answer can be wrong because they have not converted into the appropriate units.


Another way in which your answer can be wrong is because your equation does not make sense. You have apples on one side and oranges on the other. You can use dimensional analysis to see if the equation makes sense.








Answer as many Questions as Possible


Don’t leave unanswered questions. Many students feel embarrased about not knowing the answer and they leave blank questions. It is the most stupidest thing to do. If you don’t write anything, you will get nothing. If you write something, then sure, it might be complete nonsense for the most part but there might be some nuggest of truth in your frantic scribbling and that means there is an extra mark or two to be had.








Time to Spare?


If you finish before the exam ends, you can draw charicatures of the invigilators on the working out paper or stare at the backs of the other people in the exam. Well you could, and that is fun, but it would be better to use this time to check over the questions.








The Scientific Method








Belief and Faith


Deciding the truth of a statement about the world is at the heart of science. We may beleive certain ideas for many reasons. We may not even question those ideas, if we arrive at them through direct experience, if they come from people we trust or respect. It would be extremely difficult to go through life without excepting some ideas on the basis of trust or experience. When we except an idea, for whatever reason, we are said to believe.


Since there are an infinite number of beliefs, from the ridiculous to the plausable we need a method to distinguish those beliefs which are consistant with reality. The scientific method is our best solution to this problem.








How Science Works


The scientific method has four steps.








Observation


Before we make any assumptions about the phenomenon we need to observe and describe the phenomena clearly.








Hypothesis


Once we have identified a phenomena that needs explanation, the next step is to think about how the phenomena can happen either by a causal mechanism, or mathematical relation pehaps even an educated guess. In technical language, we form an hypothesis. In forming an hypothesis we may perform tests by gathering data and performing experiments.


If the result of our tests agrees with our hypothesis, the results add weight to our initial hypothesis it does not mean that our hypothesis is true. If the results of the experiments disagree with our hypothesis, the initial hypothesis is WRONG. The initial hypothesis must be modified or rejected. This one statement sums up the power of the scientific method. It doesn’t matter how smart you are or how elegant the theory. If it disagrees with experiment, it is wrong. This one statement sums up the power of the scientific method over other systems of reasoning such as faith or belief.








Prediction


Our theory attains more credibility when it is used it to predict the result of another related phenomena or explain observed results the test against reality agrees with prediction.








Reproducibility of Results


The final stage of the scientific method is to ensure that the predicted results are reproducible by several independent experimenters with properly performed experiments. The point about experiments is that the results should be repeatable which is why scientists go to great pains to explain what equipment was used, how the experiment was performed along with the results we obtained and a conclusion about the results obtained.


As more evidence is gathered in support of a theory in time it may become regarded as a theory, model or even a law. It may become established to the point that it becomes an accepted scientific fact. Even when an idea is taken as fact, new evidence may require that the range of application over which it agrees with reality to be changed. A good example of this is Newton’s laws of motion. While Newton’s laws work fine when applied to the world of our everyday experience, these laws break down at speeds close to the speed of light. Einstein’s, theory of relativity refined the existing laws of motion to work at speeds close to the speed of light. The new theory also had to agree with Newton’s laws at low speeds. Even with all the weight of evidence from experiments and predictions, a scientific theory is never proven. It can only ever be disproved..


And weel Done..


 


 









Chapter II










Fundamental Mathematics Lessons for Learning Physics Units of Measurement









Introduction


Physics is about the study of energy and forces. In order to test and measure physical quantities we need to define some standard measures which we everyone can agree on. These standards can never perfectly accurate because they are rooted in the physical world but every endevour is made to make them as precise as possible. The internationally recognised authority for the definition of these standards is the Conference Generale des Poids et Measures (CGPM).








Units


We must ensure that the result we use in our calculations are in the correct units. The consequence of getting it wrong can be very expensive as with the loss of the NASA Mars Climate Orbiter spacecraft in 1999. It spun out of control because part of the software assumed Imperial units and another part assumed metric units.


The units by which we now measure physical quantities is called the S.I. (System International) system established in 1960. Within this system, the most commonly used set of units in physics are M.K.S (Metres, Kilograms, Seconds) system








Base Units


The basic units are shown in Table- 1.


[image: ]


Table 1. Base Units








Derived Units


Multiplication of physical quantities creates new units. When you calculate the area, the unit becomes multiplied by itself to become, m2. The unit of area is an example of a derived unit. Other derived units occur so often they are named after illustrious scientists, in honour of their work. Table 2, list derived units and their special names.








Other Derived Units
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Table 2. Derived units and their special names.



OEBPS/Images/image.001.jpeg
PHYSICS IN
DAILY LIFE

SR
Fq Gm lmg ,'\‘ :
? G -
Ennn, ATAEN { —
': Y Y a Ve e
S ONY

.. (@~ .%a )
SIMPLE COLLEGE PHYSlLECS-1
CCLASSIECAL MECHANIGS)

MU RAT
UHRAYOGLU





OEBPS/Images/image.002.png
LAw oF GRAvITY
EVERY OBJECT ATTRACTS
EVERY OTHER OBJECT

LAW OF ATTRACTION






OEBPS/Images/image.005.png
Expression in  Expression in

Name  Symbol  Quantity terms. of other terms of SI base
units
Hertz He Frequency s E
Newon N Force, Welght migs? migs?
Joule 3 work, Heat Nm
watt w Power, Radiant fux Vs
Pascal P Pressure, Stress N
umen  m Luminous flux ds=1d o
mj? .
ox X Bomoace o md
Coomb € et charge of ¢ As
fx
Elecrical potental
Volt Vo dfference, WiA=c mikgstAt
Elecromotie force
Electrc_ resitance,
ohm 2 impedance, Reactance /"
Farad F Electic capacitance IV
weber Wb Magnetic flux i
Magnetc x|,
Tesla T densty,  mognetic_ voT
induction
Wy M Inductance VSAWDA  mikgsiA®
Electrical
Siemens s ot kot S A
conductance ke
Radioactivty . .
Becquerel  BA (ecaysperunittime) S <
Absorbed dose (of 2
oy fonizing radiaton) o s
Equivalent dose (of .
Sievert sv onizing radiation) ko ms’
Katal at Coatcacty  mos simol
Deree o Thermodynamle ¢ 27315

Celsius temperature:





OEBPS/Images/image.006.png
Name.
square metre
cubic metre.
metre per second

metre per  second
sauared

adian per second
Neton second
newton metresecond  Wim's
newton metre wm
reciproca metre et
oo e e s
abic meve v
ogram L
mole percubiemetre ol
cubic metre per mole mmol™*
Jouleper kehin it
Joule per kelvin mole K mol™
e Koo iy
oule per mole ol
Joule per kilogram kgt
Jouleper cubic metre
o
newon permere 8
o per s
metre wem
wattper mete ebin

square metre per
second

pascal second .
coulomb per cubic
metre

ampers per square
metre

siemens per metre
siemens - square
metre per mole
farad per metre
henty per metre
volt per metre.
ampere per metre

candela per square
metre

concentration

entropy

imadiance

diffusion coeffcient

Expression in terms
of Sl base units

Quantty
area

volume.

speed, velocity
acceleration

angular velocity
momentum

angular momentum
toraue, moment of force
wavenumber

density, mass densty

specifc volume

amount  (-of substance)

moar volume
entropy
molar heat capacity, molar

Komis
Kgrmis Kol
specific entropy st

molar ensrgy
specific eneray
energy densty
surface tension

heat  floc densty,

thermal conductivity
Kinematic viscosit,

dynamic viscosity

electic charge densty

electiic cument density

conductivty Koo
mojar conductivty [
permitivy [
permeabilty fomerat
electic field sength Kgmeat
magnetic ied strength A
luminance wm






OEBPS/Images/image.003.jpeg





OEBPS/Images/image.004.png
Quantity

Length

Mass

Time

Electric Charge
Temperature
Luminenscent Intensity

Unit

Metre (m)
Kilogram (k)
second ()
Ampere (A)
Kelvin (K)
Candela (Cd)





