The first law of thermodynamics, also known as the law of conservation of energy, says that energy cannot be created or destroyed. Explore the first law of thermodynamics, see how energy can only be transformed but not created or destroyed, and discover some examples of the practical application of this law. 
First Law of Thermodynamics: Law of Conservation of Energy
Have you ever wondered what happens to wood as it burns? It seems as if the wood may disappear into thin air. While burning wood appears to create energy and destroy the wood, neither is created or destroyed. Rather, energy and matter are changing from one form to another. Wood contains what we call chemical potential energy, which is energy stored in the bonds that hold the chemicals together. This stored energy is released in the form of heat and light when the wood is burned.
Wood also contains matter, which is anything that has mass and takes up space (volume). The matter within the wood is transformed into different matter, including ash and soot, as it burns. The total amount of energy and matter in the wood before burning is equal to the energy and matter of the ash, soot, heat, and light after burning. In other words, energy and matter are conserved both during and after the wood is burned.
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	When burning wood, energy and matter are conserved and converted into different forms.


This phenomenon of conservation is explained by what we call the first law of thermodynamics, sometimes referred to as the law of energy conservation. The law states energy cannot be created or destroyed. Energy can be described as the ability to do work, where work is the movement of matter when a force is applied to it. With the example of burning wood, the energy we see in the form of fire is not created out of nothing but rather comes from the energy that is stored in the wood. Likewise, the wood is not destroyed but rather is converted into ash and soot.
In order to better understand the law of energy conservation, we need to consider the fact that it applies to systems. A system is simply a collection of component parts that make up a whole. Burning wood is a system that includes the wood, heat, ash, and soot. The universe is the largest system that we know of, and it includes all matter and all energy, including the burning wood that we're talking about. There are other examples of small systems. For example, you can consider your body as a system. When you're cooking, you can consider a pot of water on the stove as a system as well.
Now that we have a good understanding of systems, let's consider the difference between an open and a closed system and discuss the law of energy conservation as it applies to each. A closed system is a system in which no matter or energy is allowed to enter or leave. The first law of thermodynamics tells us that the amount of energy within any closed system is constant - it doesn't change.
An open system, on the other hand, allows stuff to come in and go out, like burning wood in a fireplace. Here, you can add wood to the fireplace and light it with a match from, say, your pocket. Heat, ashes, and soot can leave the fireplace as the fire burns. In other words, energy and mass can enter and leave a system as long as they come from a system or leave to go to another system. It's important to note, however, that the total mass and energy in our universe remains constant.
Since most systems are not closed, the law of energy conservation can be rephrased to say that the change in the internal energy of the system is equal to the difference between the amount of energy coming in minus the amount of energy going out. In other words, the amount of energy in a system can change, but only if it comes from another system or goes to another system.
At any rate, systems, whether they're open or closed, do not create or destroy energy. Rather, energy can enter from one system and leave to another. Energy that enters a system must either be stored there or leave. A system cannot expend more energy than it contains without receiving additional energy from an external source.
First Law of Thermodynamics True or False Activity
In this activity, you will check your knowledge regarding the law of conservation of energy as presented from the lesson.
Directions
Determine whether the following statements are true or false. To do this, print or copy this page on a blank paper and underline or round the answer.
1. The law of conservation of energy states that energy can either be created or destroyed
True | False
2. A closed system is a system that has external interactions, such as energy transfers into or out of the system boundary.
True | False
3. According to the first law of thermodynamics, when heat enters or leaves a system, the system gains or loses an amount of energy equal to the amount of heat transferred.
True | False
4. A measure of energy transfer that occurs when an object is moved over a distance by an external force is known as heat.
True | False
5. The transformation of chemical energy into kinetic and heat energy by a car engine is a manifestation of the first law of thermodynamics.
True | False
6. An open system could not create or destroy energy.
True | False
7. Energy is a conserved quantity associated with the capacity of doing work.
True | False
8. In this modern era, it is already possible to create or build a perpetual motion machine.
True | False
9. Friction is a dissipative force that resists the relative motion of two bodies in contact and causes the loss of energy.
True | False
10. An example of the first law of thermodynamics is when a gas stove transforms chemical energy from natural gas into heat energy.
True | False
It is important to observe all the elements that impacted the Big Bang Theory and the laws of thermodynamics. Specifically, the second law of thermodynamics involves entropy and systems. This lesson explores this law of thermodynamics, including its systems, implications, and practical applications. 
Second Law of Thermodynamics: Law of Entropy
Do you ever wonder how the universe came into existence? The Big Bang theory tell us that the universe began as an infinite amount of energy exploded and began to spread into the universe as we know it today. Alright, that's great, but what's energy? Energy is simply the ability to do work, and work is the movement of something by some force.
At the beginning of time, all the energy in the universe was contained in a single relatively small location. This intense concentration of energy represented a massive amount of what we call potential energy, where potential energy is stored energy due to its location or position, and it is now equal to the total amount of energy in the universe today. As time goes on, the energy has spread over the vast expanse of our universe.
On a much smaller scale, a reservoir of water held back by a dam contains potential energy, as its location gives it the potential to flow over the dam. In each case, the stored energy, once released, spreads out and does so without any applied effort or force. In other words, the release of potential energy is a spontaneous process. A spontaneous process is simply a process that occurs without the need for additional energy. Another way of putting that is that it happens automatically once you give it a little bit of a kick. As the energy spreads out, some of it is converted into usable energy and gets the work done that we need. The rest of the energy is converted into unusable energy, simply referred to as heat.
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	The potential energy stored in the universe or in a dam spreads spontaneously once released.


As our universe continues to spread out, it contains less and less useful energy. As less useful energy is available, less work can get done. As water flows over a dam, it contains less useful energy as well. This decrease in useful energy over time is referred to as entropy, where entropy is the amount of unusable energy in a system, and a system is simply a collection of objects that make up a whole.
Entropy can also be referred to as the amount of randomness or chaos in a system - less organization. As usable energy decreases over time, disorganization and chaos increase. Thus, as stored potential energy is released, not all of it is converted into usable energy. All systems experience this increase in entropy over time. This is very important to understand, and this phenomenon is referred to as the second law of thermodynamics.
As you may have guessed, the second law of thermodynamics follows the first law of thermodynamics, which is commonly referred to as the law of energy conservation, and it states that energy can't be created and it can't be destroyed. In other words, the amount of energy in the universe, or any system, is constant. The second law of thermodynamics is commonly referred to as the law of entropy, and it holds that energy becomes less usable over time. Therefore, while the quantity, based on the first law, of energy remains the same, the quality of energy decreases over time, based on the second law.
Second Law of Thermodynamics: Practice Questions

Questions (Please provide explanations for your answer)

(a) Describe how the Second Law of Thermodynamics works for the following situation: A 900-meter high waterfall falls directly onto a rocky surface at the bottom. Upon striking the hard surface, the water then flows away downstream. If you were to construct a hydroelectric power plant, where would you construct this plant and why? Would you construct it right near where the water strikes the rocky ground or further downstream and why? How would the Second Law of Thermodynamics apply?

(b) Suppose you have been studying hard for an exam all weekend and have gained some interesting knowledge. Then how would it benefit you to take the exam early on Monday morning rather than late in the afternoon on, say, Tuesday? How does the Second Law of Thermodynamics apply here?
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