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  Chapter 1
INTRODUCTION TO PHYSICS


Hello! Welcome to physics! I know preconceived notions about the subject probably have you shaking in your proverbial boots right now, and that's okay!Physics is really a corpulent word, it's an immense and highly convoluted science which deals with just about everything (yes, everything) in the entire world! 
If that doesn't have you shaking in the fetal position under your desk, good because we're just getting started! Of course, no one can say they know everything about the subject of physics because the possibilities and incredulities are about as vast as our known universe - and probably more extensive than that. But, as I said, physics is literally the study of almost everything.
1.1 What is Physics?
Physics is a fascinating subject that explores the fundamental principles governing the universe and the way things work. It is the branch of science that seeks to understand the behavior of matter and energy through observation, experimentation, and mathematical analysis. From the mesmerizing motion of celestial bodies to the captivating interactions of subatomic particles, the realm of physics encompasses a vast array of phenomena. It is through the study of physics that we gain a profound understanding of the natural world and the underlying laws that govern its very existence. 
By embarking on a journey into the depths of physics, beginners have the opportunity to develop a deeper appreciation for the wonders of the universe. It allows them to witness firsthand the extraordinary forces at play in their everyday lives, from the simple act of gravity keeping their feet firmly planted on the ground to the intricate mechanisms behind the technology they rely on.
Through the lens of physics, we gain a unique perspective on the world, enabling us to comprehend the intricate interplay between matter and energy. It offers us a glimpse into the mechanisms that drive everything from the colossal galaxies millions of light-years away to the tiniest building blocks of matter that make up our very existence.
Furthermore, the study of physics empowers individuals to ponder some of the most profound questions about the nature of reality. It challenges us to explore the mysteries of the universe, such as the origins of the cosmos, the nature of time, and the possibility of parallel universes. By delving into the realms of physics not only enriches our understanding of the natural world but also opens doors to a world of endless possibilities and discoveries. Let’s continue.
1.2 The Scientific Method
In the world of physics, the scientific method is at the heart of all discoveries and advancements. It is a systematic approach that scientists use to investigate and understand the natural world.
This method provides a structured framework for conducting experiments, ensuring that the results obtained are not only accurate but also capable of being replicated by other scientists in different settings. 
By adhering to the scientific method, researchers can delve deeper into the fundamental principles that govern the reality, allowing us to unravel the complexities of the physical world we inhabit. The journey of following the scientific method is truly uplifting and interesting. It enables us to expand our understanding, uncovering its secrets and shedding light on phenomena that may have previously in the past eluded our comprehension.
The Scientific Method: A Step-by-Step Discovery. The systematic approach of the scientific method provides a structured process for formulating and testing hypotheses, collecting data, analyzing results, and drawing conclusions. Let's see the steps involved in the scientific method, along with an illustrative example.
Step 1: Observation.  The scientific method begins with making observations about a phenomenon or natural event. These observations can be made through direct experience, prior research, or existing data. For example, let's consider the observation that plants grow taller when exposed to sunlight.
Step 2: Question. Based on the observation, a researcher formulates a question that seeks to explain the observed phenomenon. In our example, the question could be: "Does sunlight exposure directly influence plant growth?"
Step 3: Hypothesis. A hypothesis is a proposed explanation for the observed phenomenon. It is a testable statement that predicts the relationship between variables. In our example, a possible hypothesis could be: "If plants are exposed to sunlight, then their growth rate will increase."
Step 4: Experiment. With a hypothesis in place, an experiment is designed to test its validity. The experiment involves manipulating variables and collecting data to analyze the effects. In our example, we would set up two groups of plants - one exposed to sunlight and another kept in the dark. We would measure   and compare their growth rates over a designated time period.
Step 5: Data Analysis.  After conducting the experiment, the collected data is analyzed using statistical methods and other appropriate techniques. This analysis helps to determine if the results support or contradict the hypothesis. In our example, we would analyze the growth rates of both groups of plants to see if the sunlight-exposed group exhibited significantly    higher growth.
Step 6: Conclusion. Based on the analyzed data, the conclusion is drawn regarding the validity of the hypothesis. The conclusion may either support the hypothesis or lead to its rejection. In our example, if the sunlight-exposed group of plants indeed showed higher growth rates, we can conclude that sunlight    exposure directly influences plant growth.
Step 7: Communicate Results. The final step involves sharing the findings, methodology, and conclusions with the scientific community through publications, conferences, or other means. This allows other researchers to review and replicate the experiment, contributing to the collective knowledge and understanding of the topic.
The scientific method serves as a cornerstone of scientific inquiry, fostering objectivity, reproducibility, and the advancement of knowledge. By following this systematic approach, researchers can make significant contributions to various fields of study.
1.3 Units and Measurements
Physics, like any scientific discipline, relies heavily on measurements and units to quantify and describe the physical world. In this section, we will introduce you to the fundamental concepts of units and measurements in physics. Understanding these concepts is crucial for building a solid foundation in the subject.
Units in physics provide a way to express and compare the magnitudes of physical quantities. Without a standardized system of units, it would be challenging to communicate and make meaningful connections between different measurements.
Luckily, the scientific community has established the International System of Units (SI) as the standard system for measurement. The SI system consists of seven base units, which are the building blocks for deriving all other units. These base units include the:
	Meter for length;

	Kilogram for mass;

	Second for time;

	Ampere for electric current;

	Kelvin for temperature;

	Mole for amount of substance;

	Candela for luminous intensity.



Each base unit is defined in terms of a specific physical phenomenon that can be reproduced and measured. Measurements in physics involve comparing a physical quantity to a standard reference. This process allows us to assign a numerical value to the quantity being measured. To ensure accuracy and precision in measurements, it is important to use appropriate instruments and techniques.
Instruments such as rulers, balances, thermometers, and voltmeters are commonly used in physics experiments. In addition to the base units, physics also utilizes derived units, which are combinations of the base units.
For example, velocity (V) is derived by dividing the distance (d) traveled by the time (t) taken.
V=d/t
The derived units are obtained through mathematical operations such as multiplication, division, and exponentiation. To effectively work with measurements and units, it is essential to understand the concept of dimensional analysis. Dimensional analysis involves checking the dimensions (units) of quantities involved in a calculation to ensure consistency and accuracy. This technique is particularly useful when solving complex physics problems that require multiple conversions and mathematical manipulations.
Units and measurements are the backbone of physics and they provide the quantitative framework necessary for understanding and analyzing the physical world. By familiarizing yourself with the SI system, base units, derived units, and dimensional analysis, you will be equipped with the tools needed to navigate the world of physics and solve challenging problems.
It is a common hurdle faced by certain countries (like The U.S.) that are grasping the concept of international units of measurement and its conversion, such as miles/meters; gallons/liters etc.
When it comes to the metric system, Americans have often been known for their resistance to adopting it as the primary measurement system. This resistance stems from historical reasons, cultural differences, and the established use of the customary system. Have you ever heard the following jokes about it?
“Why will the American people never convert to the metric system? Because they'll never accept a foreign ruler.”
or
“America hasn’t fully adopted the metric system yet... but believe me, they’re slowly inching towards it.”
or again
“The history and reasons why France switched to the metric system is very interesting. But to make a long story short, it was Napoleon.”  (Napoleon wasn't exactly a 6 feet tall guy!)
These jokes simply plays on the differences in measurement systems and the challenges faced when trying to reconcile them - The metric system continues to be widely used and embraced globally, with many countries adopting it as their primary system of measurement. However, the United States remains one of the few countries that predominantly uses the customary system still in the XXI century.
1.4 Scalars and Vectors
In the world of physics, we often encounter two types of quantities: scalars and vectors. Let's start with Scalars. Imagine you're at a party full of physicists, and someone asks you about the temperature outside. 
You reply, "It's as hot as a furnace!" Now, that may be a creative description, but it lacks the precision, this answer would probably be considered disappointing in that kind of environment.
Temperature is a scalar quantity, meaning it only has magnitude, not direction. We need to measure it accurately to avoid any misunderstandings. So, instead of comparing it to a furnace, we can use a thermometer to measure the exact temperature.
Now, let's shift our attention to Vectors. Imagine you're planning a road trip with your friends, all of them are physicists (lucky you..., please consider to change your inner circle). In any case, one of them ask, "How far is the destination?" And you reply, "Oh, about a million ice cream cones away!" While that sounds like a delicious unit of measurement, it's not quite what we need in physics.
Distance is a vector quantity as it has both magnitude and direction. We want to measure it accurately, so instead of ice cream cones, we'll use a trusty GPS device. It might not be as tasty, but it will guide you precisely to the destination without any melted ice cream mishaps. 
Now, let's have some fun with calculations! Imagine you're trying to measure the speed of a snail racing against a tortoise. You take out your stopwatch and say, "Ready, set.. Goo!" As you measure the time it takes for them to cross the finish line, you realize their speed is...well, let's just say it's not breaking any records.
Using the formula speed we’ve seen before: V=d/t, you can calculate their speeds of this unusual situation. The snail might be moving at a whopping 0.001 kilometer per hour, while the tortoise might be sprinting at a lightning-fast speed of 0.01 kilometers per hour. It's a race for the ages!
1.5 Motion and its Types
Motion is a fundamental concept in physics that involves the change in position of an object over time. It is the basis for understanding many other topics in physics, such as forces and energy. Understanding the different types of motion is crucial in physics as it helps us analyze and predict the behavior of objects in various situations.
In the wacky world of physics, there are various types of motion that can make you giggle, scratch your head, and even make you want to do the chicken dance! No, I’m kidding - Let's dive into these types of motion, shall we?
1. Linear Motion: The boring one
Imagine you're on a long and boring road trip with your friends. You're driving on a straight road, and all you see ahead is an endless stretch of monotony. That's linear motion for you! It's like going from point A to point B in a straight line, with no twists, turns, or exciting detours. It's the motion of those poor ants marching in a perfectly straight line, never deviating from their path.
2. Circular Motion: The Merry-Go-Round Mayhem
Ever been on a dizzying ride on a merry-go-round? That's circular motion for you! It's like going round and round in circles, feeling the wind in your hair and your stomach doing somersaults. Imagine a brave acrobat swinging from a trapeze in a circus, gracefully moving in a circular path. Another example includes the Earth revolving around the Sun or a toy train going around a track. Understanding circular motion is essential in fields like astronomy, where the motion of celestial bodies is analyzed.
3. Oscillatory Motion: The Swaying Salsa
Picture yourself at a lively salsa party, dancing to the Marc Anthony’s rhythm. Oscillatory motion is just like that! It's the back and forth, the to and fro, the sway of your hips as you groove to the beat. Think of a pendulum swinging back and forth, a metronome ticking with perfect rhythm or the hips of Shakira if you prefer. Oscillatory motion is all about finding your groove and getting into the swing of things. So, next time you're on the dance floor, remember, you're not just dancing, you're experiencing the wonders of oscillatory motion! And remember: “Hips don’t lie”.
4. Projectile Motion: The Epic Cannonball Splash
Get ready for some serious splash action! Projectile motion is like being shot out of a cannon and landing with a big splash in a pool. It's all about that epic arc your body follows as you soar through the air. Think of a basketball player making a slam dunk or a fearless superhero flying through the sky. Projectile motion is the perfect combination of power, trajectory, and a spectacular entrance.
5. Rotational Motion: The Whirling Tornado Tango
Imagine being caught in the midst of a swirling tornado, spinning and twirling, that's rotational motion in a nutshell! It's the motion of objects spinning around an axis, like a spinning top or a figure skater gracefully pirouetting on the ice. Next time you're in the mood for a wild and dizzying twirling, just grab your partner and start to explain her/him the various type of motion in physics and say: “This one is the less boring I assure you! ” So, there you have it! These are just a few of the entertaining types of motion that physics has to offer. Whether you're driving in a straight line, spinning in circles, swaying to the rhythm, soaring through the air, or twirling like a tornado, understanding these motions are essential in physics - these will help us to grasp topics more complex that we’ll encounter later.
1.6 Position and Displacement
Imagine yourself embarking on a thrilling scooter ride through the bustling streets of a vibrant city. Our story begins with a mischievous twist as
1.7 Speed and Velocity
1.8 Acceleration and Deceleration
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