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World of chemistry chapter 2 assessment answers

Research Center 1. The starting material consists of one green sphere and two purple spheres. The products consist of two green spheres and two purple spheres. It violates Dalton's postulate that atoms are not created during a chemical change but are merely redistributed.3. This statement violates Dalton's fourth postulate: In a given
connection, the numbers of atoms of each type (and therefore also the percentage) always have the same proportion.5. Dalton originally thought that all atoms of a particular element had identical properties, including mass. Thus, the concept of isotopes, in which an element has different masses, was a violation of the original idea. To
account for the existence of isotopes, the second postulate of its atomic theory has been modified to say that atoms of the same element should have identical chemical properties.7. Both are subatomic particles that live in an atom's core. Both have about the same mass. Protons are positively charged, while neutrons are discharged. 9.
(a) The Rutherford atom has a small, positively charged core, so most α particles will pass through empty space far from the core and be undefauthed. That α particles passing near the core will be deflected off their roads because of positive positive uptick. The more directly to the core the α is headed, the larger the deflection angle will
be. (b) Higher energy α particles passing near the core will still undergo deflection, but the faster they travel, the less the expected angle of deflection. (c) If the core is smaller, the positive charge is smaller and the expected deflections are smaller – both in terms of how closely the α particles pass through the core undefiled and the angle
of deflection. If the core is larger, the positive charge is greater and the expected deflections are larger - more than α particles will be deflected, and the deflection angles will be larger. (d) The roads encrowed α the forecasts of (a), (b) and (c). 11. (a) 133Cs+; (b) 127I−; (c) 31P3−; (d) 57Co3 + 13. (a) Carbon-12, 12C; (b) This atom
contains six protons and six neutrons. There are six electrons in a neutral 12C atom. The net charge of such a neutral atom is zero, and the mass number is 12. (c) The preceding answers are correct. (d) The atom will be stable as C-12 is a stable isotope carbon. (e) The preceding answer is correct. Other answers for this exercise may be
selected as another element of isotopes. 15. (a) Lithium-6 contains three protons, three neutrons and three electrons. The isotope symbol is 6Li or 36Li.36Li. (b) 6Li+ or 36Li+36Li+17. (a) Iron, 26 protons, 24 electrons and 32 neutrons; (b) iodine, 53 protons, 54 electrons and 74 neutrons 19. (a) 3 protons, 3 electrons, 4 neutrons; (b) 52
protons, 52 electrons, 73 neutrons; (c) 47 protons, 47 electrons, neutrons; (d) 7 protons, 7 electrons, 8 neutrons; (e) 15 protons, 15 electrons, 16 neutrons 21. Let's use neon as an example. Since there are three isotopes, there is no way to be sure to accurately predict the abundance of making the total of 20.18 amu average atomic
mass. Let's guess that the bounty is 9% Ne-22, 91% Ne-20, and only a trace of Ne-21. The average mass would be 20.18 amu. Checking the nature's mixture of isotopes shows that the abundance is 90.48% Ne-20, 9.25% Ne-22 and 0.27% Ne-21, so our guessed amounts should be slightly adjusted. 25. Turkey source: 20.3% (from
10.0129 amu isotopes); U.S. source: 19.1% (from 10.0129 amu isotope)27. The symbol for the element oxygen, O, represents both the element and one atom of oxygen. A molecule of oxygen, O2, contains two oxygen atoms; the subscription 2 in the formula should be used to distinguish the diatomic molecule from two single-acidic
atoms.29. (a) molecular CO2, empirical CO2; (b) molecular C2H2, empirical CH; (c) molecular C2H4, empirical CH2; (d) molecular H2SO4, empirical H2SO4 31. (a) C4H5N2O; (b) C12H22O11; (c) HE; (d) CH2O; (e) C3H4O3 35. (a) ethanol (b) methoxymethane, more commonly known as dimethyl eater (c) These molecules have the
same chemical composition (types and number of atoms) but different chemical structures. They are structural insomers. 37. Metal inner transition metal; (b) non-methtal, representative element; (c) metal, representative element; (d) nonmetal, representative element; (e) metal, transition metal; (f) metal, inner transition metal; (g) metal,
transition metal; (h) non-methtal, representative element; (i) non-methtal, representative element; (j) metal, representative element 39. (a) He; (b) Be; (c) Li; (d) U 41. (a) krypton, Kr; (b) calcium, Ca; (c) fluorine, F; (d) tellurium, Too 43. (a) 1123Na1123Na; (b) 54129Xe54129Xe; (c) 3373As3373As; (d) 88226Ra88226Ra 45. Ionic: KCl,
MgCl2; Covalent: NCl3, ICl, PCl5, CCl4 47. (a) covalent; (b) ionic, Ba2+, O2−; (c) ionic, NH4+,NH4+, CO32-; CO32−; (d) ionic, Sr2+, H2PO4−; H2PO4−; (e) covalent; (f) ionic, Na+, O2 − 49. (a) CaS; (b) (NH4)2SO4; (c) AlBr3; (d) Na2HPO4; (e) Mg3 (PO4)251. (a) cesium chloride; (b) barium oxide; (c) potassium sufide; (d) beryllium
chloride; (e) hydrogen bromide; (f) aluminum fluoride 53. (a) RbBr; (b) MgSe; (c) Na2O; (d) CaCl2; (e) HF; (f) GaP; (g) AlBr3; (h) (NH4)2SO4 55. (a) ClO2; (b) N2O4; (c) K3P; (d) Ag2S; (e) AIF3·3H2O; (f) SiO2 57. (a) chromium(III) oxide; (b) iron(II) chloride; (c) chromium (VI) oxide; (d) titanium(IV) chloride; (e) cobalt(II) chloride
hexahydrate; (f) mobiliddenum (IV) sulfide 59. (a) K3PO4; (b) CuSO4; (c) CaCl2; (d) TiO2; (e) NH4NO3; (f) NaHSO4 61. (a) manganese(IV) oxide; (b) mercury (I) chloride; (c) iron(III) nitrate; (d) titanium(IV) chloride; (e) Brass(II) Bromide This can also be downloaded as a printable PDF or an Interactive PDF. For the PDF, adobe browser
is required for full functionality. This text is published under creative general licensing, for reference and customization, please click here. Sections: 2.1 What is organic chemistry? 2.2 Elements, Atoms, and the Periodic Table Elements and Abundance atomic Theory Subatomic Particles Protons Determine the identity of an element
isotope and atomic mass electrons and the periodic table of the elements features of the Periodic Table 2.3 Chapter Summary 2.4 References 2.1 What is organic chemistry. Have you ever wondered why some plants can be used to make medicines while others are toxic and can kill you? Or why some foods are thought of as healthy
while others are bad for you? Or how drinks are made like beer, cider and wine? This course is designed to introduce the reader to fundamental concepts in Organic Chemistry using consumer products, technologies and services as model systems to teach these core concepts and show how organic chemistry is an integrated part of
everyday life. Organic chemistry is a growing subset of chemistry. To put it simply, it's the study of all carbon-based compounds; their structure, characteristics, and reactions and their use in synthesis. It is the chemistry of life and includes all substances derived from living systems. Applying organic chemistry today can be seen
everywhere you look, from the plastic making components of your computer, to nylon that makes your clothes, to macro molecules and cells that make up your body! Organic chemistry has expanded our knowledge world and it is an essential part of the fields of medicine, biochemistry, biology, industry, nanotechnology, rocket science
and many more! To start our discussions of organic chemistry, we first need to look at chemical elements and understand how they interact to form chemical compounds. (Back to the Top) 2.2 Elements, Atoms, and the Periodic Table Elements and Abundance An element is a substance that cannot be broken down into simpler chemical
substances. There are about 90 naturally found elements known on Earth. Using technology, scientists were able to create nearly 30 additional elements that were not readily found in nature. Today, chemistry recognizes a total of 118 elements that are all represented on a standard chart of the elements, called the Periodic Table of
Elements (Figure 2.1). Each element is represented by a one or two letter code, where the first letter is always capitalized and, if a second letter is present, it is written in lowercase letters. For example, the symbol for Hydrogen is H, and the symbol for carbon is C. Some of the elements seemingly have foreign lettercodes, such as sodium
that is Na. These letter codes are derived from latin terminology. For example, the for sodium (Na) derives from the Latin word, sodium, meaning sodium Figure 2.1: Elements. Some examples of pure elements include (A) Bismuth, Bi, a heavy metal are used as a substitute for lead and in some medicines, such as pepto-bismol, the
antidiarrheal and (B) Strontium, Sr, an important component in fireworks. (C) All the elements discovered are represented on the Periodic Table of Elements, which provides an elegant mechanism for displaying not only the elements but describing many of their properties. The elements vary widely in abundance. In the universe as a
whole, the most common element is hydrogen (about 90%), followed by helium (most of the remaining 10%). All other elements are present in relatively minuscule amounts, as far as we can detect. On planet Earth, however, the situation is rather different. Oxygen makes up 46.1% of the mass of earth's crust (the relatively thin layer of
rock that forms the Earth's surface), mostly in combination with other elements, while silicon makes up 28.5%. Hydrogen, the most abundant element in the universe, makes up only 0.14% of the Earth's crust. Table 2.1 Elementary Composition of Earth lists the relative abundance of elements on Earth as a whole and in earth's crust. Table
2.2 Elementary composition of a human body lists the relative abundance of elements in the human body. If you compare Table 2.1 Elementary Composition of Earth and Table 2.2 Elementary Composition of a Human Body, you will find differences between the percentage of each element in the human body and on Earth. Oxygen has
the highest percentage in both cases, but carbon, the element with the second highest percentage in the body, is relatively rare on Earth and does not even appear as a separate entry in Table 2.1 Elementary Composition of Earth; carbon is part of the 0.174% that represents other elements. How does the human body concentrate so
many seemingly rare elements? The relative amounts of elements in the body have less to do with their abundance on Earth than with their availability in a form we can assimilate. We obtain oxygen from the air we breathe and the water we drink. We also obtain hydrogen from water. On the other hand, although carbon is present in the
atmosphere as carbon dioxide, and about 80% of the atmosphere is nitrogen, we get those two elements of the food we eat, not the air we breathe. (Back to top) Atomic theory The modern atomic theory, proposed by English chemist John Dalton about 1803, is a fundamental concept that determines that all elements consist of atoms. An
atom is the smallest part of an element that maintains the identity of that element. Individual atoms are extremely small; even the largest atom has an approached diameter of only 5.4 × 10-10 m. With that size, it takes over 18 of these atoms, lined side by side, to equate the width of your little finger (about 1 cm). equally night. elements in
their pure form exist as individual atoms. For example, a macroscopic piece of iron metal is composed, microscopic, of individual iron atoms. However, some elements exist as groups of atoms called molecules. Several important elements exist as two-atomic combinations and are called diatomic molecules. In representing a diatomic
molecule, we use the symbol of the element and include the subscription 2 to indicate that two atoms of that element are collaborated together. The elements that exist as diatomic molecules are hydrogen (H2), oxygen (O2), nitrogen (N2), fluorine (F2), chlorine (Cl2), bromine (Br2), and iodine (I2). (Back to top) There were several small
but important changes to Dalton's atomic theory. For one thing, Dalton considered atoms to be indivisible. We now know that atoms can be divided not only, but also consist of three different types of particles with their own characteristics that differ from the chemical properties of atoms. The first subatomic partship was identified in 1897
and named the electron. This is an extremely small particle, with a mass of about 9,109 × 10-31 kg. Experiments with magnetic fields have shown that the electron has a negative electrical charge. By 1920, experimental evidence indicated the existence of a second particles. A proton has the same amount of charge as an electron, but its
charge is positive, not negative. Another big difference between a proton and an electron is mass. Although still incredibly small, the mass of a proton is 1,673 × 10-27 kg, which is almost 2,000 times larger than the mass of an electron. Because opposite charges attract each other (while 'like' charges address each other), protons attract
electrons (and vice verately). Finally, additional experiments pointed to the existence of a third part, called the neutron. Evidence produced in 1932 established the existence of the neutron, a part with roughly the same mass as a proton, but with no electric charge. We now understand that all atoms can be broken down into subatomic
particles: protons, neutrons and electrons. Table 2.3 Properties of the Subatomic Particles list some of their important characteristics and the symbols used to represent each particles. Experiment showed that protons and neutrons are concentrated in a central region of each atom called the core (plural, nuclear). Electrons are outside the
core and orbit over it because they are attracted to the positive charge at the core. Most of the mass of an atom is at the core, while the orbital electrons account for an atom's size. As a result, an atom largely consists of empty space. (Figure 2.4 and 2.5). Fig 2.4 The anatomy of an atom. The protons and neutrons of an atom are found in
the center of the atom in a called the core. The electrons revolve around the core of the atomic atom an electron cloud, or the empty space that surrounds the atom's core.  Note that most of the area of an atom is incorporated by the empty space of the electron cloud. Source: Fig 2.5 The path of the electron in a hydrogen atom.  Electrons
are not in discrete orbits like planets around the sun. Instead, there is a likelihood that an electron can occupy a certain space within the electron cloud (a) The darker the color, the higher the likelihood that the hydrogen's one electron will be at the time. (b) Likewise, the more crowded the marks, the higher the likelihood that hydrogen's
one electron will be at that point.  In both diagrams, the core is at the center of the diagram. (Back to top) Protons Determine the identity of an element as it turns out, the number of protons that hold an atom at its core is the main determining feature for its chemical properties.  In short, an element is defined by the number of protons found
at its core. The proton number within an element is also called its Atomic Number and is represented by the mathematical term, Z (Fig 2.6). If you refer back to the Periodic Table of Elements shown in figure 2.1, you'll see that the periodic table is organized by the number of protons that contain an element. So, if you read about each row
from the Periodic Table (left to right), each element increases by one proton (or one Atomic Number, Z). Figs 2.6 Structure of the Periodic Table. Each element on the periodic table is represented by the atomic symbol (Cu for Copper), the Atomic Number in the upper left corner, and the Atomic Mass in the right corner. (Back to top)
Isotopes, Allotropes and Atomic Mass How many neutrons are in atoms of a particular element? Initially it was thought that the number of neutrons in a core was also characteristic of an element. However, atoms of the same element were found to have different numbers of neutrons. Atoms of the same element that have different
numbers of neutrons are called isotopes (Fig. 2.7). For example, 99% of carbon atoms on Earth have 6 neutrons and 6 protons at their core; about 1% of carbon atoms have 7 neutrons and 6 protons at their core. Of course, carbon occurs on Earth, therefore, is actually a mixture of isotopes, although a mixture containing 99% carbon with
6 neutrons in each core. Isotope composition has proven to be a useful method for dating many rock layers and fossils. Figs 2.7 Isotopes of Hydrogen. All hydrogen atoms have one proton and one electron. However, they may differ in the number of neutrons. (a) Most hydrogen atoms infect only one p+ and one e- and no neutrons (b) A
small amount of hydrogen exists as the isotope deuterium, which has one proton and one neutron at its core, and (c) an even smaller contains one proton and two neutrons at its core and is called Tritium. Note that Tritium is unstable isotopes and will collapse over time. Thus, Tritium is a radioactive element. Most elements exist as
mixtures of isotopes. In fact, there are currently more than 3,500 isotopes known for all the elements. When scientists discuss individual isotopes, they need an effective way to specify the number of neutrons in any particular core. The atomic mass (A) of an atom is the sum of the numbers of protons and neutrons in the core (Fig. 2.6).
Given the atomic mass for a core (and knowing the atomic number, Z, of that particular atom), you can determine the number of neutrons by subleasing the atomic number from the atomic mass. A simple way to indicate the mass number of a particular isotope is to list it as a superscript on the left side of an element's symbol. Atomic
numbers are often listed as a subscription to the left of an element's symbol. So, we can see what indicates a particular isotope of copper. The 29 is the atomic number, Z, (which is the same for all copper atoms), while the 63 are the atomic mass (A) of the isotopes. To determine the number of neutrons in these isotopes, we sub pull
down 29 of 63:63 - 29 = 34, so there are 34 neutrons in this atom. Allotropes of an element are different and separate from the term isotopes and should not be confused. Some chemical elements can form more than one type of structural grid, these different structural grids are known as allotropes. This is the case for phosphorus as
shown in Figure 2.2. White or yellow phosphorus forms when four phosphorus atoms align with a tetra hectal conformation (Fig 2.8). The other crystal size of phosphorus is more complex and can be formed by exposing phosphorus to different temperatures and pressure. For example, the cagey grid of red phosphorus can be formed by
heating white phosphorus over 280oC (Fig 2.8). Note that allotropic changes affect how the atoms of the element inter communicate with each other to form a 3-dimensional structure. They do not change the sample regarding the atomic isotopes forms that are present, and do not change or affect the atomic mass (A) of the element.
Different allotropes of different elements may have different physical and chemical properties and are therefore still important to consider. For example, oxygen has two different allotropes with the dominant allotropes is the diatomic form of oxygen, O2. However, oxygen can also exist as O3, ozone. In the lower atmosphere, ozone is
produced as a byproduct in automotive exhaust, and other industrial processes where it contributes to pollution. It has a very sharp smell and is a very powerful oxidant. This can cause damage to mucomon membonic and respiratory tissues in animals. Exposure to ozone is to premature death, asthma, asthma, heart attacks and other
cardiopulmonary diseases. In the upper atmosphere, it is created by natural electrical discharge and exists at very low concentrations. The presence of ozone in the upper atmosphere is critically important, as it intercepts very harmful ultraviolet radiation from the sun, preventing it from reaching the Earth's surface. Figure 2.8 Allotrope of
Phosphorus. (A) White phosphorus exists as a (B) tetrahedral form of phosphorus, while (C) red phosphorus has a lake (D) cage-like crystal grille. (E) The different elemental forms of phosphorus can be created by treating samples of white phosphorus with increasing temperature and pressure. Source: (Back to the Top) Electrons and
the Periodic Table of the Elements Remember that electrons are 2000 times smaller than protons and yet each contains an equal but opposing charge. Electrons have a negative charge while protons have a positive charge. Interestingly, when elements exist in their elementary form, as shown on the periodic table, the number of
electrons housed in an atom is equal to the number of protons. Therefore, the electrical charge of an element cancels itself out and the overall charge of the atom is zero. Electrons are the mobile part of the atom. They move and orbit the core of the atom in the electron cloud, the term used for space around the core. However, they don't
move around in random patterns. Electrons have addresses, or defined orbital turns, within the electron cloud, much in the same way that our apartment buildings have addresses in our cities. To find the address of an electron, you need to know a little about the organization of the electron cloud (... whether the city is insincerating the
electron). The electron cloud of an atom is divided into layers, called shells, much like an onion layer has when you peel it. However, it is wrong to think of a shell as a single layer without thickness and depth to it. A shell has 3-dimensional space in it that contains a wide range of apartments or spaces for the electrons to occupy. So, the
shell, or a number, is only the first part of an electron's address within an atom. It will be similar to just knowing the neighborhood where your friend lives. If you just know the neighborhood, it will be hard to find your friend if you want to take them dinner. There are a total of 7 shells (or layers) that can have an atom to house its electrons. If
an atom is small, it can only have 1 or 2 shells. Only very large atoms already have 7 layers. After this point, adding an 8th shell seems to make the atom too unstable to exist... at least we've never found atoms with an 8th shell! In the periodic table (Fig. 2.9) you will notice that there are a total of 7 rows on the periodic table (note that the
and Actinide rows of elements are generally shown under the main table to make them fit on one page, but they really belong in the middle of rows 6 and 7 on the periodic table, according to their atomic numbers). Each of these rows represents an electrondop. So, as atoms get bigger and house more electrons, they acquire additional
shells, up to 7. Figs 2.9 Structure of the Periodic Table. Each element on the periodic table is represented by the atomic symbol (Cu for Copper), the Atomic Number in the upper left corner, and the Atomic Mass in the right corner. Source: Robson, G.(2006) Wikipedia. Inside this textbook, we are not concerned about learning the
addresses of all the electrons, but we are very interested about the electrons closest to the surface of the atom, or those that are in the outer shell of the atom. The electrons that are closest to the surface of the atom are the most reactive and are integral to forming links between the atoms. These electrons are said to be housed in the
atom's, valence shell or the electrodrode shell that is the farthest way from the core of the atom. (or closest to the surface of the atom). (Back to top) Features of the Periodic Table elements that have similar chemical properties are grouped into columns called groups (or families). As well as numbered, some of these groups have name-
for example, alkali metals (the first column of elements), alcalic earth metals (the second column elements), halogens (the next-to-last column elements), and noble gases (the last column of elements). Each row of elements on the periodic table is called a period. Periods have different lengths; the first period has only 2 elements
(hydrogen and helium), while the second and third periods have 8 elements each. The fourth and fifth periods have 18 elements each, and later periods are so long that a segment of each is removed and placed under the main body of the table. Certain elementary properties become evident in a recording of the periodic table as a whole.
Each element can be classified as either a metal, a nonmetal, or a semi-metal, as in Figure 2.10 Types of Elements. A metal is a fabric that is shiny, typically (but not always) silver in color, and an excellent conductor of electricity and heat. Metals are also forgivable (they can be punched in thin sheets) and ductile (they can be pulled into
thin threads). A nonmetal is typically dull and a poor conductor of electricity and heat. Solid nonmetals are also very brittle. As shown in Figure 2.7 Types of Elements, metals occupy the left three-fourths of the periodic table, while non-metals (except for hydrogen) are clustered in the upper right corner of the periodic table. The elements
with properties intermediate between those of a the elements of the periodic table are shown in Figure 2.11 Special Names for Sections of the Periodic Table. The first two columns on the left and the last six columns on the right are called the main group elements. The ten-column block between these columns contains the transition
metals. The two rows below the main body of the periodic table contain the inner transition metals. The elements in these two rows are also referred to as the lanthanide metals and the actinide metals (Fig 2.11) respectively. Figs 2.10. Types of elements. Elements are either metals, nonmetals, or semimetals. Each group is located in a
different part of the periodic table. Figs 2.11. Special Names for Sections of the Periodic Table. Some sections of the periodic table have special names. For example, the elements lithium, sodium, potassium, rubidium, cesium, and francium are collectively known as alkali metals. Note that the main group elements do not include the
transition metals. The periodic table is organized based on similarities in elementary properties, but what explains these similarities? It seems that the arrangement of the columns or families in the Periodic Table reflects how subculps are filled with electrons. Note, elements in the same column share the same valence shell electron
configuration. For example, all elements in the first column have a single electron in their valence shells.  This last observation is crucial. Chemistry is largely the result of interactions between the valence electrons of different atoms. Thus, atoms containing the same valence tracking electron configuration will have similar chemistry (Fig
2.12). Figs 2.12. Number of Valence Tracking Electrons. Placing elements on the periodic table corresponds to the number of valence electrons housed in that element.  Families (columns) on the periodic table all contain the same number of valence tracking electrons, giving them similar chemical properties and reactive activities. You
can easily count across the main group elements to see the increasing number of electrons in the valence dodging.  All transition metals have 2 e- in their valenceshell, although they also contain an inner orbital subdop that is very close to the valence dodging. This gives some of these metals different levels of reactivity. Note that the
maximum number of valence tracking electrons is possible 8, and it is obtained only by the Noble Gases. Figs 2.13. Rolling of iron into oxygen transport. The haemoglobin protein makes up about 95% of the dry content of the red blood cell and each hemoglobin protein can bind and carry four molecules of oxygen (O2). Adapted from: and
(Back to the Top) 2.3 Chapter Summary (Back to the Top) 2.4 References Chapter 2 material is adapted from the following creative resources unless otherwise noted: 1. Organic Chemistry Portal. WikiUniversity. Available at: Organic_chemistry 2. Anonymous. (2012) Introduction to Chemistry: General, Organic and Biological (V1.0).
Published under Creative Commons by-nc-sa 3.0. Available at: 3. Poulsen, T. (2010) Introduction to Chemistry. Published under Creative Commons by-nc-sa 3.0. Available from:
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