UNIT 1 – SECTIONS III - IV
ALCHEMY

Test #1						NAME _____________________________
Date: _______________			Period: _______________

I) Complete the following statements by writing the appropriate word in the space provided.  


1) The outer electrons of an atom are known as the ____________________.

2) A positive ion is called a/an ____________________.

3) A number of protons is known as the ____________________.

4) A nuclear reaction in which two small atoms combine to form a larger atom is known as ____________________.

5) The time required for one half of an isotope to decay is known as its ____________________.


II) Define the following terms in the space provided:

1) Mass number


2) Nuclear reaction


3) Isotope 


4) Malleable


5) Ion 
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III) Choose the letter of the best answer and write it in the space provided.

_____ 1)  Since direct observation of atoms is almost impossible, scientists rely on:
a. microscopes.
b. models.
c. proton beams.
d. x-rays.

_____ 2)  Lord Rutherford found that atoms contain dense central portions called:
a. neutrons.
b. the nucleus.
c. electrons.
d. protons.


_____ 3)  The nucleus occupies a very tiny ____.  If an atom were the size of a baseball stadium, the nucleus would be smaller than a baseball.  
a. Mass
b. Volume
c. Density
d. Cloud

_____ 4)  If potassium-40 (40K) undergoes beta decay, the result is
a. Argon-40 (40Ar)
b. Calcium-40 (40Ca)
c. Chlorine-36 (36Cl)
d. Scandium-44 (44Sc)

_____ 5)  What is different about the three isotopes shown below?

12C		13C		14C
a. The number of protons
b. The number of neutrons
c. The number of electrons
d. The number of nuclei


_____ 6)  To create an ion from a neutral atom, which of these values is changed?
a. The number of protons
b. The number of neutrons
c. The number of electrons
d. The number of nuclei
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_____ 7)  An atom that has two valence electrons is in which group?
a. Alkali metals
b. Alkaline earth metals
c. Halogens
d. Noble gases

_____ 8)  What is the charge of a magnesium ion?
a. -2
b. -1
c. +1
d. +2

_____ 9)  What is the correct formula for sodium sulfide?
a. NaS
b. NaS2
c. Na2S
d. NaS6

_____ 10) Which of the following is the correct formula for copper(II) nitrate
(Nitrate is NO3-1) 
a. CuNO3
b. Cu(NO3)2
c. CuNO2
d. Cu2NO3

_____ 11) Which of the following statements about cations is false?
a. Cations are positive ions.
b. Cations repel anions.
c. Metals usually form cations.
d. Cations cannot exist by themselves.

_____ 12) How many valence electrons do most atoms want to have?
a. 1
b. 2
c. 6
d. 7
e. 8

_____ 13) Which of the following usually gains electrons to become more stable?
a. Nonmetals
b. Metals
c. Transition metals
d. Noble gases
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_____ 14)  How many subshells (sublevel) are in the second energy level?
a. 1
b. 2
c. 3
d. 4
e. 5

_____ 15)  How many electrons (maximum) can fit into a p sublevel?
a. 1
b. 2
c. 3
d. 4
e. 6

_____ 16)  The element gallium has two stable isotopes.  About 60% of the gallium atoms found are gallium-69, while the remaining 40% are gallium-71.  The average atomic mass of gallium is about:
a.  69.6 amu
b. 69.8 amu
c. 70.2 amu
d. 70.4 amu

_____ 17)  Two elements combining to make a new element is called:
a.  a chain reaction
b. a compound
c. nuclear fission
d. nuclear fusion

_____ 18)  Which of these statements is true regarding the isotopes of naturally occurring elements?
a. The majority of radioactive isotopes are elements with atomic numbers less than 80.
b. The mass number of an isotope is almost always more than twice the atomic number.
c.  Most atoms have only one stable isotope.
d.  A few elements have isotopes with different atomic numbers and different mass numbers.
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IV) Classify each of the following statements as being that of a proton, neutron, or electron, by writing P, N, or E in the space provided:

_____ 1) Has a positive charge

_____ 2)  Has a neutral charge

_____ 3) Has virtually no effect on an atom’s mass

_____ 4) Atomic number is determined by these

_____ 5) Arranged in shells or energy levels

_____ 6) Lightest of the atomic particles


V) Sketch pictures of the following in the boxes provided:

	1) Sketch and label the sublevels (subshells) in the first 3 energy levels.








	2) Sketch, label, and show the number of electrons each sublevel of a nitrogen (N) atom.



VI) Answer the following in the space provided:

1) Complete the following chart:

	ISOTOPE SYMBOL
	ATOMIC NUMBER
	MASS NUMBER
	NUMBER OF PROTONS
	NUMBER OF NEUTRONS
	NUMBER OF ELECTRONS

	15O
	
	
	
	
	

	
	
	
	5
	6
	

	
	
	
	
	
	10
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2) Write the equation for a nuclear reaction in which actinium-227 undergoes alpha decay.


3) Write the equation for a nuclear reaction in which iron-56 undergoes beta decay.



4) Write the proper formula for each of the following compounds:

a) 
b) Lithium fluoride



c) Copper(II) nitrate



d) Calcium sulfate
e) Hydrogen sulfide



f) Aluminum hydroxide



g) Potassium phosphate





5) Write the full electron configuration of each of the following elements:

a) Helium (He)


b) Aluminum (Al)


c) Fluorine (F)


d) Vanadium (V)



e) Phosphorus (P)



f) Zinc (Zn)
