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Fundamentals of Nuclear Engineering
1.1 The periodic table is the plane ordering of the chemical elements from the smallest atomic number to aspects with the most significant nuclear number. They display characteristics so that one may quickly identify the tendency of different chemical elements. The periodic table is subdivided into seven rows. The chemical elements are arranged so that the metals occupy the rows on the left side of the table while the nonmetal is on the right side of the table. It also has columns that are also known as groups (Larson et al. 1491-1498). The groups contain both metal and nonmetal elements that share similar properties.
1.2  The atomic number is the sum of the protons in the nucleus of the atoms. It is the critical factor determining the positioning of different chemical elements in the periodic table. Certain features have the same atomic number because they usually have the same number of protons in the nucleus. For example, all the atoms of the carbon elements have the same atomic number of 6 because they have 6 protons in the middle. Oxygen atoms have 8 protons in their nucleus; hence they have the same atomic number of 8.
1.3 A nuclide is also known as isotopes; it describes the same atomic number but a different mass number. This occurs when the elements have the same number of protons but have a different number of neutrons. For example, we have chlorine-37 and chlorine-35, chlorine-37 has 17 protons and 20 neutrons, while chlorine-35 has 17 protons and 18 neutrons. The number of neutrons of these elements varies, which is why they different mass numbers.
1.4 Nucleons consist of either of the subatomic particles, the neutrons, or the protons, usually found in atomic nuclei. The protons have positive electric charges, while the neutrons have no charge
2.1 Conservation of nucleon number, this is the law that states that the sum of the nuclear particles (protons and neutrons) cannot be interfered with by any form of nuclear reaction. This means after any nuclear reactions of an atom, and the mass number remains the same. For example, when beta decays, it releases energy, but the atomic mass stays the same.
2.2 Conservation of charge this is the principle that the sum of the charge in different separated systems never changes. The amount of positive charges minus the negative controls in the world is always maintained. In this case, we can say that the charge cannot be created or destroyed.
2.3 Conservation of momentum, the momentum of an object is given by the product of its mass and its velocity. Conservation of speed is a physics law that states that the rate of different separated bodies never changes. For example, in collision particles, the momentum of particles after the collision is equivalent to the sum of the momentum of the particles before the crash. The momentum that is lost by one particle is gained by the other particle (Bray & Eldridge. 5657-5672)
2.4 Conservation of energy is a physic principle that asserts that the energy of the interacting objects in a closed system remains constant. The first energy to be identified is kinetic energy which means the energy in motion. In the collision of different particles, the sum of the kinetic before the crash is equivalent to the amount of kinetic energy after the collision. For example, when the pendulum is tied using thread and released to swing when it hangs skywards kinetic energy is transformed to potential energy; however, when the pendulum swings downwards, the potential energy is converted to kinetic energy. Throughout the swinging, the potential energy and kinetic energy are constant (Caneva).
2.5 Atomic weight is also known as relative atomic mass. It is the mean of chemical element's atoms to some stipulated standards. The standard unit of atomic weight is the twelfth of the mass carbon isotopes. For example, the atomic weight of helium is 4.0026002, while the atomic weight of beryllium is 9.0121831.
2.6 Molecular weight is a measure of the total atomic weight value of any atoms in a molecule. In chemistry, nuclear weight is used to identify and determine stoichiometry and equations in any chemical reaction. For example, when you want to choose the molecular weight of C6H14, first you have to know the atomic weight of the carbon atom and hydrogen atom, which are 12.01 and 1.01, respectively.
Molecular weight= (number of carbon atoms× carbon atomic weight) + (number of hydrogen atom × hydrogen atomic weight)
= (6× 12.01) + (12× 1.01)
=86.20 AMU 
2.7 Avogadro's number is the number of units in one mole of the elements. It is equivalent to 6.022140857× 1023 
For examples, when you want to know the number of particles in 3 moles element
           = 3×6.022140857× 1023 
                  = 1.81 x 1024 particles
2.8 Mole is used to measure the number of atoms, molecules, ions, or electrons, and it has an exact number of particles equal to 6.02214076×1023. The moles of any compound can be used to determine the quantities of the elements involved in chemical reactions. When working with responses that form solutions, molarity is used. Molarity is described as the total number of moles in a solute in one liter of solution. For example, in this chemical reaction, 2H2O → O2 + 2H2, the two moles of water are decomposed to produce two moles of hydrogen and one mole of oxygen gas.
2.9 Isotopes are atoms of the same element with a similar atomic number but a different mass number. For example, we have three isotopes of carbon: carbon 14, carbon, 13and carbon 12. Carbon 14 contains eight neutrons, carbon 13 has 7neutrons, and carbon 12 has six neutrons.
2.10 Nuclear reaction is the process of producing nuclides after one or more nucleus or subatomic nucleus collides. There are two types of nuclear reactions, that is nuclear fusion reaction and nuclear fission reactions.
2.11 Chain reaction produces products that start a further process of the same type, a self-comforting sequence. Chain reactions are always speedy; however, they are also susceptible to reaction conditions.
2.12 Heavy hydrogen is also known as deuterium. It is the isotope of hydrogen, which contains one proton and neutron. It has a double mass of that of ordinary hydrogen. Heavy hydrogen has a mass of 2.014. 
2.13 Mass is the measure of the amount of matter in objects. The mass of a thing doesn't change. The SI unit of mass is kilograms (kg) (Jäger et al.).
2.14 volume is a three-dimension space that is occupied by any object. In this case, specific shapes usually possess different volumes. We have shapes like cube, cuboid, sphere, and cylinder. 
2.15 Density is defined as the mass of an object per unit volume. It mostly communicated as grams per cubic centimeter. For example, the density of mercury is 5.43 g/cm3.
2.16 Energy is defined as the capacity and ability to perform work. We have various forms of energy such as kinetic, potential, thermal, chemical, electrical, and others. The SI unit of energy is Joule (J).
2.17 Power is the amount of work done per unit time. The formula of power is P=W/t, and its IS unit is Watt (W)
2.18 Radioactivity is the process by which unstable atoms release energy in the form of radiations. This occurs when unstable atoms release energetic particles such as electrons, protons, neutrons, or alphas (Britvin et al. 598-606).
2.19 Radioactive decay is the process of releasing in the state of ionizing radiations. The ionizing radiations that are released can be alpha particles, beta particles, and gamma rays. 
2.20 Half-life is the period that is taken by the unstable atom to decay to half of its original volume. For example, cobalt 60 has a half-life of 5.27 years, and carbon 14 has a half-life of 5730.
2.21 Fission is a type of radioactivity that occurs when an unstable atom breaks into two parts through natural decay or broke in the laboratory. After fission, the produced pieces usually have less combined masses than the original nucleus, and this is because some of the nucleus mass is converted into nuclear energy.
2.22 fusion is the radioactive process of combining lighter nuclei of atoms to make a heavier nucleus. Energy is emitted during this process and thus produces a more lightweight than the masses of fused original nuclei added together.
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