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Chapter 1: The Atom Worksheet (2002)
(1)  According to Dalton’s atomic theory, atoms, 


(a) are destroyed in chemical reactions


(b) can be subdivided


(c) of a particular element are identical in size, mass, and other properties


(d) of different elements can not combine.

(2)  What two new ideas have been learned which modify Dalton’s atomic theory?


(a)


(b)

(3)  The fact that lead metal forms two oxides of different formulas, PbO and PbO2, is an example of the


(a)  periodic law


(b)  law of multiple proportions


(c)  atomic law


(d)  law of conservation of mass
(4)  According to the ancient Greek philosopher, Democritus, the tiniest particle of matter that could not be

      divided further was the __________.

(5)  Atoms of an element that have different masses are known as _______________.

(6)  Evidence in support of the Law of _________________________________ is that in oxides such as N2O, 

      NO, NO2, and N2O2, atoms combine in small whole-number ratios.
(7)  State the Law of Conservation of Mass and give one example by writing a simple chemical reaction:

(8)  State the Law of Definite Composition and give one example:
(9)  The movement of a metal paddle-wheel between the electrodes in a cathode-ray tube as an electric current 
       passes indicates that the cathode ray is ___________ __ _________.  Further study showed these
       particles, called _____________, have a ____________ charge.

(10)  Two other inferences about atomic structure could be made, now knowing about electrons:

(a)  atoms are electrically ____________, so must contain a ___________ charge to balance the
                   ___________ electrons.


(b)  electrons have such small mass compared to an atom, there must be ____________ ___________ 
                  making up the mass of an atom.

(11)  During Rutherford’s metal foil experiment, it was concluded that since,


(a) most all the positively charged particles fired at the foil pass through the foil, atoms are mostly
                  _________ ____________.


(b)  a few positively-charged particles bounced back from the metal foil, this repulsion must be caused 
                  by a very ___________ packed bundle of matter with a ____________ electric charge.  This region
                  within the atom is called the ___________, which contains ________ ______ of the atom’s mass 
                  but takes up only an insignificant fraction of its __________.
(12)  The central region of an atom is called the ______________ and contains the following two types of
         subatomic particles:


(a) ______________, which have a _____________ charge.


(b) ______________, which have a _____________ charge.

(13)  Surrounding the nucleus is an “electron cloud” within which are found the ______________, which have
         a ______________ charge.  The electron cloud is very ________ compared to the size of the nucleus.

(14)  Protons have a mass about ________ times that of an electron, and have a mass about the same as a 
         ___________.
(15)  A short-ranged __________ force exists between similarly charged positive protons, which allows them
        to exist close together in the nucleus.

(16)  The number of ____________ in the nucleus determines the _____________ of an atom.  The most
         common type of hydrogen atom, called ___________, has a nucleus of _____ proton, _______ neutron,
         and has _____ electron moving about it.

(17)  Identify the other two types of hydrogen:


_________________ = _____p, _____n, _____e


_________________ = _____p, _____n, _____e

(18)  “Isotopes” are atoms of the same ____________ that have different ________ due to differing number of
          ___________ , but must have the same number of _____________.
(19)  Define “atomic number””

(20)  Atoms of different elements contain different numbers of ____________.

(21)  Explain how elements are arranged on the Periodic Table:

(22)  All oxygen atoms (atomic number 8) contain _______ protons in their ________.

(23)  Because atoms are neutral, an atom with 47 protons must also contain 47 ____________.

(24)  Define “mass number”:
(25)  If all atoms of an element must contain the same number of protons, then the isotopes of an element must 
        differ in the number of _____________ in the _____________ of the atom.  In this case the atomic 
        _________ remains unchanged, but the ____________ _____________ is slightly different.
(26)  Explain by using one isotope of potassium (K-39), how you can determine the number of NEUTRONS 
        in an atom’s nucleus if you know the element’s atomic number and mass number:

(27)  Explain why an element’s mass number is larger than its atomic number:

(28)  Determine the number of protons, electrons, and neutrons in an atom of Ag-109:

(29)  Most elements occur naturally as mixtures of ___________. The numerical value having a decimal
        assigned to each element on the Periodic Table is really the average of the _________ ___________ of 
        those isotopes.  This value, known as the _______________ _____________ or sometimes called the 
        “atomic weight” takes into account both the ________ and the __________ __________ of each isotope.
(30)  An specific isotope of an element does not have a(n) _____________________.

(31)  The element chlorine has two isotopes, Cl-35 and Cl-37.


(a)  Determine the number of protons, neutrons, and electrons for each:



Cl-35  =



Cl-37  =


(b)  Knowing the atomic mass of chlorine to be 35.453, which isotope appears to be more abundant?
(32)  Define the term “mole”:

(33)  Define “Avogadro’s number”:

(34)  Write the hyphen notation and nuclear symbol for each of the following:


(a)  mass number 28 and atomic number 14:


(b)  56 electrons and 82 neutrons:

(35)  In a NEUTRAL atom the number of _____(+,-) ___________(p,n,e) in the nucleus is equal to the

        number of _____(+-) _____________(p,n,e) in the electron cloud.
(36)  When an atom LOSES one electron, there will be ______(more, less) negative charge and comparatively

          _______(more,less) positive charge, so the atom will become a ______(positively, negatively) charged

         atom, which is called a POSITIVE _______.

(37)  The BOND that holds a positively charged atom and a negatively charged atom together is known as a(n)

         _____________ bond.

(38)  The BOND that holds two neutral atoms together is known as a(n) _____________ bond, where the two

        atoms are sharing electrons.

(39)  Complete the following information for an atom that has an electron distribution, 2-8-18-8:

        (a)  gains or loses electrons  =  ____________

        (b)  element symbol  =  ___________

        (c)  electron distribution of the element to the LEFT of this element on the Periodic Table: __________

        (d)  electron distribution of the element with ONE ADDITIONAL electron than this element:  

               ____________
(40)  Identify the following elements:

        (a)  This element has the electron distribution 2.8.18.4: _______

        (b)  This element has five energy levels with seven electrons in its outer level: ______


        (c)  This element has 26 protons: ______

        (d)   This element loses two electrons from its third energy level: _______

        (e)  This element has two electrons in its outer energy level and has ten electrons in its 3d sublevel: _____

        (f)  This element can GAIN two electrons and has as many energy levels as a sodium atom: ______
