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Nuclear Symbal:

2) Give the nuclear symbol for an atom with 9 protons and 10 neutrons:

3) Give the nuclear symbol for an atom with atomic number 72 and 100 neutrons:

4) Write the isotope name for an clement with 20 protens and 21 neutrons:

Complete this chart for the following AL atoms using your periodic table:
Evoment | Atomic 8] Protons. | Electons | Neutons | Mass Number Tsctope Namo ‘ucioar symbol

92 235
48 84
146

Kr-84

6) Which two of the above would be an example of isotopes?

7) Explain the difference between "atomic mass” and “mass number”.

8) Complete this chart:
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1. How didd Bobir expand on Butherfond s mode] of the atom?

2. Compare the enorgy of an elecinon in the ground state and an electron in the excited state.

A, When an clectrom (alls Iromm a higher energy level 1o a lower energy level, how s the caergy

released?

d. Explan bow the gasons neon abioms in & neoa sign emal light.

5. List the seven codors of the visible light spectrum in order of increasing energy

6. What is the energy dilference between a photon of yellow light and a photons of vioket light?

1. Determane the 1ype ol radiation § gamama rays, infrred savies, or radee waves) thad has the:
i !l'-:ﬂ'_:_'-\:"-'l 1.|..|'|.'-|.'||."|1:|'!|]I

b. haghcst [requeoncy

c. grealesd encrgy

B, Amange the types of electromagnetic radiation (uliravielet light, microwaves, radio waves, X-
ray=] i order of Increasing:
i wavielenglh

b, freguency

C. COCTEY

W, Compare the enorgy of the diflerent types of radiation on the electromagnetic spectrum bo
help you answer the follow ing |.|u|--.1i.-|:-n-.
. Why 1= ultraviolet (LIY) radistson more harmful to your skin cells thas viseble Light™
(or__.why 15 tanneng dangenoas?)

b. You have io wear a bead sheeld when vou get X -rays token al the deniisl. Why does the
Bead shicld block the X-rays bat it did not block the gamima radiation during the Shckling
Hadiation Lab (Lab 3-257

). Coanmpan: the wave and particle meodcls of light. What phenomena can only be explaancd by
the panicle model?

C.P. CHEMISTRY Nave

Atamic Structure Weekshaol

PART A ~ SusaTosc PARTICLES

The tablia below contains information about several slements. In each casa, enowgh mformation

has been provided for you to fiil in the blanks. Assume all aloms are neutral

[1sotope T Huclear | Atomic | Mass | wal | mot | Wl

Hame Symbol Humber | NHumber | Profons | Elecirons | Neufrons

1. calcium-40

2 iz 24

3. 1 2
197

4. o Au

5. 26 20

B, 201 B0

T 7 18

L

PART B — AVERAGE ATOMIC MASS
8, Calkulate tha average atemic mass lor neon if ils abundance in natune is 90,5% neon-20,
0.3% neon-21. and 9.2% necn-22

3. Calculaie the average atornic mass of silver if 13 out of 25 atoms are silver-107 and 12 out
ol 25 atoms are silver-109.

10, Distinguish between mass number, relative atomic mass, and average atomic mass
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Mole-Mole Relationships in Chemical Reactions 6.6: Mole-Mass and Mass-Mass Problems 6.7: Chapter Summary 6.8: References 6.1: Chapter Introduction So far, we have talked about chemical reactions in terms of individual atoms and molecules. Although this works, most of the reactions occurring around us involve much larger amounts of
chemicals. Even a tiny sample of a substance will contain millions, billions, or a hundred billion billions of atoms and molecules. How do we compare amounts of substances to each other in chemical terms when it is so difficult to count to a hundred billion billion? Actually, there are ways to do this, which we will explore in this chapter. In doing so, we
will increase our understanding of stoichiometry, which is the study of the numerical relationships between the reactants and the products in a balanced chemical reaction. (Back to the Top) 6.2: The Mole Figure 6.1 “Water Molecules” shows that we need 2 hydrogen atoms and 1 oxygen atom to make 1 water molecule. If we want to make 2 water
molecules, we will need 4 hydrogen atoms and 2 oxygen atoms. If we want to make 5 molecules of water, we need 10 hydrogen atoms and 5 oxygen atoms. The ratio of atoms we will need to make any number of water molecules is the same: 2 hydrogen atoms to 1 oxygen atom. Figure 6.1 Water Molecules: The ratio of hydrogen atoms to oxygen atoms
used to make water molecules is always 2:1, no matter how many water molecules are being made. One problem we have, however, is that it is extremely difficult, if not impossible, to organize atoms one at a time. As stated in the introduction, we deal with billions of atoms at a time. How can we keep track of so many atoms (and molecules) at a time?
We do it by using mass rather than by counting individual atoms. A hydrogen atom has a mass of approximately 1 u. An oxygen atom has a mass of approximately 16 u. The ratio of the mass of an oxygen atom to the mass of a hydrogen atom is therefore approximately 16:1. If we have 2 atoms of each element, the ratio of their masses is approximately
32:2, which reduces to 16:1—the same ratio. If we have 12 atoms of each element, the ratio of their total masses is approximately (12 x 16):(12 x 1), or 192:12, which also reduces to 16:1. If we have 100 atoms of each element, the ratio of the masses is approximately 1,600:100, which again reduces to 16:1. As long as we have equal numbers of
hydrogen and oxygen atoms, the ratio of the masses will always be 16:1. The same consistency is seen when ratios of the masses of other elements are compared. For example, the ratio of the masses of silicon atoms to equal numbers of hydrogen atoms is always approximately 28:1, while the ratio of the masses of calcium atoms to equal numbers of
lithium atoms is approximately 40:7. So we have established that the masses of atoms are constant with respect to each other, as long as we have the same number of each type of atom. Consider a more macroscopic example. If a sample contains 40 g of Ca, this sample has the same number of atoms as there are in a sample of 7 g of Li. What we
need, then, is a number that represents a convenient quantity of atoms so we can relate macroscopic quantities of substances. Clearly even 12 atoms are too few because atoms themselves are so small. We need a number that represents billions and billions of atoms. A mole is defined as 6.02 x 1023 items and thus, it is used by chemists to represent
a large number of atoms or molecules. Just as a dozen implies 12 things, a mole (abbreviated mol) represents 6.02 x 1023 things. The number 6.02 x 1023, called Avogadro’s number, after the 19th-century chemist Amedeo Avogadro, is the number we use in chemistry to represent macroscopic amounts of atoms and molecules. Thus, if we have 6.02
x 1023 Oxygen atoms, we say we have 1 mole of Oxygen atoms. If we have 2 mol of Na atoms, we have 2 X (6.02 x 1023) Na atoms, or 1.2044 x 1024 Na atoms. Similarly, if we have 0.5 mol of benzene (C6H6) molecules, we have 0.5 x (6.02 x 1023) C6H6 molecules, or 3.011 x 1023 C6H6 molecules. Notice that we are applying the mole unit to
different types of chemical entities. In these examples, we cited moles of atoms and moles of molecules. The word mole represents a number of things—6.02 x 1023 of them—but does not by itself specify what “they” are. They can be atoms, formula units (of ionic compounds), or molecules. That information still needs to be specified. Because 1 H2
molecule contains 2 H atoms, 1 mol of H2 molecules (6.02 x 1023 molecules) has 2 mol of H atoms. Using formulas to indicate how many atoms of each element we have in a substance, we can relate the number of moles of molecules to the number of moles of atoms. For example, in 1 mol of ethanol (C2H60), we can construct the following
relationships (Table 6.1 “Molecular Relationships”): Table 6.1: Molecular Relationships The following example illustrates how we can use these relationships as conversion factors. (Back to the Top) 6.3: Atomic and Molar Mass Now that we have introduced the mole and practiced using it as a conversion factor, we ask the obvious question: why is the
mole that particular number of things? Why is it 6.022 x 1023 and not 1 x 1023 or even 1 x 1020? The number in a mole, Avogadro’s number, is related to the relative sizes of the atomic mass unit and gram mass units. Whereas one hydrogen atom has a mass of approximately 1 amu, 1 mol of H atoms has a mass of approximately 1 gram. And
whereas one sodium atom has an approximate mass of 23 amu, 1 mol of Na atoms has an approximate mass of 23 grams. One mole of a substance has the same mass in grams that one atom or molecule has in atomic mass units. The numbers in the periodic table that we identified as the atomic masses of the atoms not only tell us the mass of one atom
in atomic mass units, but also tell us the mass of 1 mole of atoms in grams! This is because all atoms are made up of the same parts (protons, neutrons, and electrons) with the protons and neutrons having nearly identical masses. Electrons, since they are so light, are negligent in their contribution to atomic mass, even in the largest atoms. Thus, an
atomic or molecular mass is indicative of how many atoms or molecules are present. Thus, an important three way relationship is formed: 1 mol = atomic or molecular mass in grams = 6.02 X 1023 atoms or molecules. This effectively gives us a way to count molecules in the laboratory using a common balance! Note that in chemical equations and
calculations that mole concentrations are abbreviated as mol. Recall that, the mass of an ionic compound (referred to as the formula mass) or a covalent molecule (referred to as the molecular mass)—is simply the sum of the masses of its atoms. To calculate formula or molecular masses, it is important that you keep track of the number of atoms of
each element in the molecular formula to obtain the correct molecular mass. For Example: A molecule of NaCl contains 1 Na+ and 1 Cl-. Thus, we can the formula mass of this compound by adding together the atomic masses of sodium and chlorine, as found on the periodic table (Figure 6.1). Figure 6.1 Periodic Table of the Elements For a larger
molecule, like glucose (C6H1206), that has multiple atoms of the same type, simply multiply the atomic mass of each atom by the number of atoms present, and then add up all the atomic masses to get the final molecular mass. The mole concept can be extended to masses of formula units and molecules as well. The mass of 1 mol of molecules (or
formula units) in grams is numerically equivalent to the mass of one molecule (or formula unit) in atomic mass units. For example, a single molecule of O2 has a mass of 32.00 u (the sum of 2 oxygen atoms), and 1 mol of O2 molecules has a mass of 32.00 g. As with atomic mass unit-based masses, to obtain the mass of 1 mol of a substance, we simply
sum the masses of the individual atoms in the formula of that substance. The mass of 1 mol of a substance is referred to as its molar mass, whether the substance is an element, an ionic compound, or a covalent compound. Figure 6.2: The Amazing Mole. The major mole conversion factors are shown. The relationship of the mole quantities to gram
conversion factors listed above in Figure 6.2 are notably some of the most useful equations in all of chemistry. They make it possible to set up chemical reactions in a safe and efficient manner and they have tremendous impact on the economics of many industrial and manufacturing processes and the production of medicine. If you are a serious
student of chemistry, I would recommend printing out table 6.2 and keeping a copy in your notebook. It will be extremely useful in setting up a multitude of word problems and is functionally useful in the laboratory. So why is the relationship between the mole and compound mass so important? In the microscopic world, chemical equations are set
up on the scale of molecules. Figure 6.3 depicts a typical chemical reaction. As we learned in Chapter 5, the coefficients in front of each compound represent the number of molecules needed for the reaction to proceed. In this combustion reaction, 2 molecules of butane (C4H10) react with 13 molecules of oxygen to produce 8 molecules of carbon
dioxide and 10 molecules of water. In the lab, however, chemists are unable to count out molecules and place them in a reaction flask. Molecules are way too small to be seen by the naked eye and there is no equipment available that is capable of sorting and counting molecules in this way. Mass, on the other hand, can easily be measured using a
balance. Thus, the relationship of mass to the number of molecules present becomes a very important conversion. Since the mole represents a fixed number of molecules (6.02 X 1023), the coefficients used in chemical reactions can also be thought of as molar ratios. Instead of reading our equation in terms of molecules, we can read it in terms of
moles. At the macroscopic level, the reaction below reads: 2 moles of butane (C4H10) react with 13 moles of oxygen to produce 8 moles of carbon dioxide and 10 moles of water. Figure 6.3 Combustion Reaction of Butane. The example shows the molecular ratios of the substrates and products of the reaction. (Back to the Top) The simplest type of
manipulation using molar mass as a conversion factor is a mole-mass conversion (or its reverse, a mass-mole conversion), as shown in Figure 6.2. In such a conversion, we use the molar mass of a substance as a conversion factor to convert mole units into mass units (or, conversely, mass units into mole units). We established that 1 mol of Al has a
mass of 26.98 g (Example 3 in Section 6.3). Stated mathematically, 1 mol Al = 26.98 g Al We can divide both sides of this expression by either side to get one of two possible conversion factors: The first conversion factor can be used to convert from mass to moles, and the second converts from moles to mass. Both can be used to solve problems.
Conversions like this are possible for any substance, as long as the proper atomic mass, formula mass, or molar mass is known (or can be determined) and expressed in grams per mole. Figure 6.4 is a chart for determining what conversion factor is needed, and Figure 6.5 is a flow diagram for the steps needed to perform a conversion. Note that it
takes one mathematical step to convert from moles to mass or from mass to moles. Figure 6.4 A Simple Flowchart for Converting between Mass and Moles of a Substance. Figure 6.5 A Flowchart Illustrating the Steps in Performing a Unit Conversion. For our bodies to function properly, we need to ingest certain substances from our diets. Among our
dietary needs are minerals, the non-carbon elements, our body uses for a variety of functions, such developing bone or ensuring proper nerve transmission. The US Department of Agriculture has established some recommendations for the daily intake (RDIs) of various minerals. The accompanying table lists the RDIs for minerals, both in mass and
moles, assuming a 2,000-calorie daily diet. Table 6.2: Recommended Daily Intake (RDIs) of Mineral Supplements Table 6.2 illustrates several things. First, the needs of men and women for some minerals are different. The extreme case is for iron; women need over twice as much as men do. In all other cases where there is a different RDI, men need
more than women. Second, the amounts of the various minerals needed on a daily basis vary widely—both on a mass scale and a molar scale. The average person needs 0.1 mol of Na a day, which is about 2.5 g. On the other hand, a person needs only about 25-35 pg of Cr per day, which is under one millionth of a mole. As small as this amount is, a
deficiency of chromium in the diet can lead to diabetes-like symptoms or neurological problems, especially in the extremities (hands and feet). For some minerals, the body does not require much to keep itself operating properly. Although a properly balanced diet will provide all the necessary minerals, some people take dietary supplements. However,
too much of a good thing, even minerals, is not good. Exposure to too much chromium, for example, causes a skin irritation, and certain forms of chromium are known to cause cancer (as presented in the movie Erin Brockovich). (Back to the Top) In this section you will learn how to use a balanced chemical reaction to determine molar relationships
between the substances. In Chapter 5, you learned to balance chemical equations by comparing the numbers of each type of atom in the reactants and products. The coefficients in front of the chemical formulas represent the numbers of molecules or formula units (depending on the type of substance). Here, we will extend the meaning of the
coefficients in a chemical equation. Consider the simple chemical equation 2H2 + O2 —» 2H20 The convention for writing balanced chemical equations is to use the lowest whole-number ratio for the coefficients. However, the equation is balanced as long as the coefficients are in a 2:1:2 ratio. For example, this equation is also balanced if we write it as
4H2 + 202 - 4H20 The ratio of the coefficients is 4:2:4, which reduces to 2:1:2. The equation is also balanced if we were to write it as 22H2 + 1102 — 22H20 because 22:11:22 also reduces to 2:1:2. Suppose we want to use larger numbers. Consider the following coefficients: 12.044 x 1023 H2 + 6.022 x 1023 02 — 12.044 x 1023 H20 These
coefficients also have the ratio 2:1:2 (check it and see), so this equation is balanced. But 6.022 x 1023 is 1 mol, while 12.044 x 1023 is 2 mol (and the number is written that way to make this more obvious), so we can simplify this version of the equation by writing it as 2 mol H2 + 1 mol O2 = 2 mol H20 We can leave out the word mol and not write
the 1 coefficient (as is our habit), so the final form of the equation, still balanced, is 2H2 + O2 —» 2H20 Now we interpret the coefficients as referring to molar amounts, not individual molecules. The lesson? Balanced chemical equations are balanced not only at the molecular level but also in terms of molar amounts of reactants and products. Thus, we
can read this reaction as “two moles of hydrogen react with one mole of oxygen to produce two moles of water.” By the same token, the ratios we constructed in Chapter 5, can also be constructed in terms of moles rather than molecules. For the reaction in which hydrogen and oxygen combine to make water, for example, we can construct the
following ratios: We can use these ratios to determine what amount of a substance, in moles, will react with or produce a given number of moles of a different substance. The study of the numerical relationships between the reactants and the products in balanced chemical reactions is called stoichiometry. (Back to the Top) In this section you will
learn to convert from mass or moles of one substance to mass or moles of another substance in a chemical reaction. We have established that a balanced chemical equation is balanced in terms of moles as well as atoms or molecules. We have used balanced equations to set up ratios, now in terms of moles of materials, that we can use as conversion
factors to answer stoichiometric questions, such as how many moles of substance A react with so many moles of reactant B. We can extend this technique even further. Recall that we can relate a molar amount to a mass amount using molar mass. We can use that ability to answer stoichiometry questions in terms of the masses of a particular
substance, in addition to moles. We do this using the following sequence: Figure 6.6: Flowchart for Calculating Mole to Mass Conversions using Chemical Equations. Collectively, these conversions are called mole-mass calculations. As an example, consider the balanced chemical equation Fe203 + 3SO3 - Fe2(S04)3 If we have 3.59 mol of Fe203,
how many grams of SO3 can react with it? Using the mole-mass calculation sequence, we can determine the required mass of SO3 in two steps. First, we construct the appropriate molar ratio, determined from the balanced chemical equation, to calculate the number of moles of SO3 needed. Then using the molar mass of SO3 as a conversion factor,
we determine the mass that this number of moles of SO3 has. Graphically, it is represented in these two steps: The first step resembles the exercises we did in Section 6.4 “Mole-Mole Relationships in Chemical Reactions”. As usual, we start with the quantity we were given: The mol Fe203 units cancel, leaving mol SO3 unit. Now, we take this answer
and convert it to grams of SO3, using the molar mass of SO3 as the conversion factor: Our final answer is expressed to three significant figures. Thus, in a two-step process, we find that 862 g of SO3 will react with 3.59 mol of Fe203. Many problems of this type can be answered in this manner. The same two-step problem can also be worked out in a
single line, rather than as two separate steps, as follows: We get exactly the same answer when combining all the math steps together as we do when we calculate one step at a time. It is a small step from mole-mass calculations to mass-mass calculations. If we start with a known mass of one substance in a chemical reaction (instead of a known
number of moles), we can calculate the corresponding masses of other substances in the reaction. The first step in this case is to convert the known mass into moles, using the substance’s molar mass as the conversion factor. Then—and only then—we use the balanced chemical equation to construct a conversion factor to convert that quantity to
moles of another substance, which in turn can be converted to a corresponding mass. Sequentially, the process is as follows: Figure 6.7 Flow chart for conducting conversions using chemical equations. This three-part process can be carried out in three discrete steps or combined into a single calculation that contains three conversion factors. The
following example illustrates both techniques. Taxol is a powerful anticancer drug that was originally extracted from the Pacific yew tree (Taxus brevifolia). As you can see from the accompanying figure, taxol is a very complicated molecule, with a molecular formula of C47H51NO14. Isolating taxol from its natural source presents certain challenges,
mainly that the Pacific yew is a slow-growing tree, and the equivalent of six trees must be harvested to provide enough taxol to treat a single patient. Although related species of yew trees also produce taxol in small amounts, there is significant interest in synthesizing this complex molecule in the laboratory. After a 20-year effort, two research groups
announced the complete laboratory synthesis of taxol in 1994. However, each synthesis required over 30 separate chemical reactions, with an overall efficiency of less than 0.05%. To put this in perspective, to obtain a single 300 mg dose of taxol, you would have to begin with 600 g of starting material. To treat the 26,000 women who are diagnosed
with ovarian cancer each year with one dose, almost 16,000 kg (over 17 tons) of starting material must be converted to taxol. Taxol is also used to treat breast cancer, with which 200,000 women in the United States are diagnosed every year. This only increases the amount of starting material needed. Clearly, there is intense interest in increasing the
overall efficiency of the taxol synthesis. An improved synthesis not only will be easier but also will produce less waste materials, which will allow more people to take advantage of this potentially life-saving drug. Figure 6.8 The Structure of the Cancer Drug Taxol. Because of the complexity of the molecule, hydrogen atoms are not shown, but they are
present on every atom to give the atom the correct number of covalent bonds (four bonds for each carbon atom). Key Takeaway A balanced chemical equation can be used to relate masses or moles of different substances in a reaction. Exercises Given the following unbalanced chemical equation, H3PO4 + NaOH — H20 + Na3P0O4 what mass of H20
is produced by the reaction of 2.35 mol of H3P0O4? Given the following unbalanced chemical equation, C2H6 + Br2 - C2H4Br2 + HBr what mass of HBr is produced if 0.884 mol of C2H6 is reacted? Certain fats are used to make soap, the first step being to react the fat with water to make glycerol (also known as glycerin) and compounds called fatty
acids. One example is as follows: C3H5(OOC(CH2)14CH3)3a fat+3H20—-C3H5(0OH)3glycerol+3CH3(CH2)14COOHfatty acid How many moles of glycerol can be made from the reaction of 1,000.0 g of C3H5(OOC(CH2)14CH3)3? Photosynthesis in plants leads to the general overall reaction for producing glucose (C6H1206): 6C0O2 + 6H20 — C6H1206
+ 602 How many moles of glucose can be made from the reaction of 544 g of CO2? Precipitation reactions, in which a solid (called a precipitate) is a product, are commonly used to remove certain ions from solution. One such reaction is as follows: Ba(NO3)2(aq) + Na2S0O4(aq) — BaS04(s) + 2NaNO3(aq) How many grams of Na2SO4 are needed to
precipitate all the barium ions produced by 43.9 g of Ba(NO3)2? Nitroglycerin [C3H5(ONO2)3] is made by reacting nitric acid (HNO3) with glycerol [C3H5(0OH)3] according to this reaction: C3H5(OH)3 + 3HNO3 —» C3H5(ONO2)3 + 3H20 If 87.4 g of HNO3 are reacted with excess glycerol, what mass of nitroglycerin can be made? Antacids are bases
that neutralize acids in the digestive tract. Magnesium hydroxide [Mg(OH)2] is one such antacid. It reacts with hydrochloric acid in the stomach according to the following reaction: Mg(OH)2 + 2HCI - MgCl2 + 2H20 How many grams of HCI can a 200 mg dose of Mg(OH)2 neutralize? Acid rain is caused by the reaction of nonmetal oxides with water
in the atmosphere. One such reaction involves nitrogen dioxide (NO2) and produces nitric acid (HNO3): 3NO2 + H20 - 2HNO3 + NO If 1.82 x 1013 g of NO2 enter the atmosphere every year due to human activities, potentially how many grams of HNO3 can be produced annually? A simplified version of the processing of iron ore into iron metal is as
follows: 2Fe203 + 3C — 4Fe + 3CO2 How many grams of C are needed to produce 1.00 x 109 g of Fe? The SS Hindenburg contained about 5.33 x 105 g of H2 gas when it burned at Lakehurst, New Jersey, in 1937. The chemical reaction is as follows: 2H2 + 02 - 2H20 How many grams of H20 were produced? Answers To ensure that you
understand the material in this chapter, you should review the meanings of the following bold terms in the following summary and ask yourself how they relate to the topics in the chapter. Chemical reactions relate quantities of reactants and products. Chemists use the mole unit to represent 6.022 x 1023 things, whether the things are atoms of
elements or molecules of compounds. This number, called Avogadro’s number, is important because this number of atoms or molecules has the same mass in grams as one atom or molecule has in atomic mass units. Molar masses of substances can be determined by summing the appropriate masses from the periodic table; the final molar mass will
have units of grams. Because one mole of a substance will have a certain mass, we can use that relationship to construct conversion factors that will convert a mole amount into a mass amount, or vice versa. Such mole-mass conversions typically take one algebraic step. Chemical reactions list reactants and products in molar amounts, not just
molecular amounts. We can use the coefficients of a balanced chemical equation to relate moles of one substance in the reaction to moles of other substances (stoichiometry). In a mole-mass calculation, we relate the number of moles of one substance to the mass of another substance. In a mass-mass calculation, we relate the mass of one substance to
the mass of another substance. Additional Exercises If the average male has a body mass of 70 kg, of which 60% is water, how many moles of water are in an average male? If the average female is 60.0 kg and contains 0.00174% iron, how many moles of iron are in an average female? How many moles of each element are present in 2.67 mol of each
compound? HCl H2S0O4 AlI(NO3)3 Ga2(S04)3 How many moles of each element are present in 0.00445 mol of each compound? HCI H2S504 Al2(C0O3)3 Ga2(S04)3 What is the mass of one hydrogen atom in grams? What is the mass of one oxygen atom in grams? Do these masses have a 1:16 ratio, as expected? What is the mass of one sodium atom in
grams? If 6.63 x 10—6 mol of a compound has a mass of 2.151 mg, what is the molar mass of the compound? Hemoglobin (molar mass is approximately 64,000 g/mol) is the major component of red blood cells that transports oxygen and carbon dioxide in the body. How many moles are in 0.034 g of hemoglobin? Answers 2.67 mol of H and 2.67 mol of
C15.34 mol of H, 2.67 mol of S, and 10.68 mol of O 2.67 mol of Al, 8.01 mol of N, and 24.03 mol of O 5.34 mol of Ga, 8.01 mol of S, and 32.04 mol of O H = 1.66 x 10—-24 gand O = 2.66 x 10—-23 g; yes, they are in a 1:16 ratio. Chapter 6 materials have been adapted and modified from the following creative commons resources unless otherwise noted:
1. Anonymous. (2012) Introduction to Chemistry: General, Organic, and Biological (V1.0). Published under Creative Commons by-nc-sa 3.0. Available at: 2. Poulsen, T. (2010) Introduction to Chemistry. Published under Creative Commons by-nc-sa 3.0. Available at: 3. OpenStax (2015) Atoms, Isotopes, Ions, and Molecules: The Building Blocks.
OpenStax CNX.Available at: 12.

Build an atom out of protons, neutrons, and electrons, and see how the element, charge, and mass change. Then play a game to test your ideas! email protected] [email protected] ekta dg eec dda mph akfo bofk ng ba dd jkmo aadf ehae kbl oe aaba ac fccg uc ficf bbb eek hcee fcn cgea faeb frck hbcc ad el tj Science ASSIST has an expert national
advisory team with extensive, collective experience across all school laboratory management and safety. It is this team that will help with your enquiry. If a sample contains 40 g of Ca, this sample has the same number of atoms as there are in a sample of 7 g of Li. What we need, then, is a number that represents a convenient quantity of atoms so we
can relate macroscopic quantities of substances. Clearly even 12 atoms are too few because atoms themselves are so small. Mole Concept- A mole is defined as the amount of a substance that contains exactly the Avogadro number of ‘elementary entities’ of the given substance. The Avogadro number is represented by NA. The Mole Concept is a
Convenient Method of Expressing the Amount of a Substance. To Learn more about the Mole Concept with Formulae and Examples with Videos ... general-chemistry.pdf
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