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Chapter 1 - Introduction

L1 A pas st 20°C may be rargfied if it coninins bess than I|I malecules per mm, IF

Avvopmdre’s number 18 6023823 molecules per mode, what air pressure does thes represent?

Solutlon: The mass of one molecule of air may be computed as

Maoleculor weigh XR07 mol
m odbnin. W 4RIE-23 g
Avopadry's number  GU023E2S molecule'g -mol

" 12 L] .
e the densaty of ar contmamg [ molesubes por mmo 5, in 51 unats,

p=107 DS Y ey £ |
min M murecule
k;
=4 BIEA1 S =481E-5 5
e I
Finally, from the perfect gas law, Eq. (L 13} at 2P0 = 293 K, we oblain the pressure:
| {1 — |n:'_h_
p=pRT =) 4 81E-5F — || 2BY —— [[I93 Kk)=4d'Fa Ans
m- Call o

1.2 The carth’s almasphere can be modeled as a uniform layer of air of thickness 30 km
arul average density (Ub kp'nt’ (sce Table A-6) Use these values b extimate the 1olal moss
and total number of molecules of air in the entire atmosphere of the carth

Soluthon: Let B, be the canb®s radius = 6377 km. Then the woial mass of air in the
.||;|m'--.|,'|h;-r|,' is

m, = I,!:- dvVal= g (A Val) ...I‘____-I.TR:.I.-‘ur thackniss)

= (L kg'm” Ma6.3ITTED m 1 (203 m) = 6, 1E18 kg Ans

Dividang by the mass of one molecule = 4.8E-23 ¢ (zee Prob. 1.1 abovel, we oblain the
tidal nurmber ol molecules 1n the carth’s atmospherne
. il Alrmdsptiere b . 1E2] prams !
N - ' - = LIE4 molecules s,

mione molecube)  4.8E-21 pnvmobecule

By the end of the section, you will be able to do the following: Defining, describing and differentiating the four fundamental forces describe transport particles and explains how their exchange transmits strength explains how particle accelerators work to collect evidence on particle physics learning The goals in this section will help your students
master the following standards: (5) Scientific concepts. The student knows the nature of the forces in the physical world. It is expected that the student: (h) will describe evidence and effects of strong and weak nuclear forces in nature. Particle particle particle particle bundle Cyclopers Carrie Feynman Diagram of Graviton Particle Physics Pion
Quantum Electrodynamic Synchrotron w a” 'W a™' Boson W + W + Bosone Nuclear Strength Z 0 Z 0 Bosone before section, make students create a list of different forces. In addition, it can be valuable to review the gravitational and electrical fields, Rutherford's Golden Lamina experiment, the van de Graaff generator, the decay of particles and the
theorem of the moment of the impulse. Despite the apparent complexity within the universe, only four basic forces remain. These forces are responsible for all interactions known by science: from small to large to those we experience in our daily life. These forces describe the movement of galaxies, chemical reactions in our laboratories, the structure
within atomic nuclei and the cause of radioactive decay. They describe the true cause behind familiar terms such as friction and normal force. These four basic forces are known as fundamental because they alone are responsible for all the observations of forces in nature. The four fundamental forces are gravity, electromagnetism, weak nuclear force
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proton. At the moment, it can be useful that students build a table that classify each for important characteristics: attractive or attractive strength/repulsive, force of force, range of forces and so on. While table 23.1 help in the organization, students will have more sense of material if they create a table on their own. [Ol] [al] To make the distance



relationship of the strong force more visible, it shows the students the 4 € 4 € a € 4 €. Note that the repulsion is considered a strong positive force, while the attraction is considered a strong negative force. [Al] Ask students which distance is aligned with the valley which represents the utmost attractive strength. Note - This is equivalent to the

A AT,Z+layna¢a€A"la +eaeava +ats+.,V.Zaxnalada ¢AtAHa, ,Z+1 AYna ¢ avelop 4 € cel & ¢+& and & ¢ & v. Remember that beta decay is when a beta particle is expelled from an atom. To
accelerate the nucleus, the particle must be agitated by a force. Enrico Fermi was the first to imagine this type of strength. While this force is properly labeled, it remains the most strong of the gravitational force. However, its range is even small than that of the strong force, as can be seen in table 23.1. The weak nuclear force is more important than

it may appear right now, as they will be addressed when we discuss quarks. Approximate force of relative force [1] [1] The relative force is based on the strong force felt by a couple of proton protons. Gravity 104 ¢é14€3810a¢éta€A38a¢écaictiona¢OtadWeakl0d¢céa€a€™1310a¢é8AAa€ ™ 13
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