Chemistry Midterm Review 





January 2012
Mrs. Mckenzie
Midterm: Chapters 1 - 9 

Resources: Tests, quizzes, notes, chapter summaries, & worksheets.

Materials needed: 2 sharpened #2 pencils, periodic table, ion chart & CALCULATOR!

I. Matter & Its Properties



A. Physical Property:




1. physical change:




2. change of state:




3. states of matter:



B. Chemical Property:




1. chemical change or reaction:





a. reactants:





b. products:



C. Classification of Matter




1. Mixture:



     
a. homogeneous:










1. solution:




b. heterogeneous:



2. Pure Substances:


II. Elements:



A. Periodic Table




1. groups:




2. families:




3. periods:



B. Types of elements




1. metals:




2. nonmetals:




3. metalloids:




4. noble gases:

Chapter 2: Measurements and Calculations


I. Units of Measurement



A. SI Units




1. Mass:




2. Length:



B. Derived SI Units




1. Volume:




a. cm3




2. Density:




What is the volume of 159 grams of sucrose?  The density of sucrose is 1.59 g/mL.

B. Conversion Factors:




1. Convert 5.7 grams to mg.




2. Convert  3 days to seconds.




3. Convert 16.45 m. to km.




4. Convert 548.6 mL to cm3.




5. Convert 1.2 L to mL.

II. Using Scientific Measurements


A. Accuracy and Precision:



1. Percent Error Formula:




a. A student measured the mass and volume of a substance and calculated its density 


   to be 1.40 g/mL. The accepted value of this substance is 1.36 g/mL. What is the 



   percent error of the student’s measurements?



C. Scientific Notation:




1. Addition/ Subtraction:




a. (1.54 x 10-2 g) + (2.86 x 10-1 g) = 




b. (7.023 x 109 g) - (6.62 x 107 g) = 




2. Multiplication/Division:




a. (8.99 x 10-4 m) x (3.57 x 104 m) =




b. (2.17 x 10-3 g) / (5.022 x 104 mL) = 

Chapter 3: Atoms: The Building Blocks of Matter


I. The Atom: From Philosophical Idea to Scientific Theory



A. Foundations of Atomic Theory




1. Democritus:




2. Law of Conservation of Mass:




3. Law of Definite Proportions:




4. Law of Multiple Proportions:

5. Dalton, Thomson, Rutherford, Bohr, and the Modern Model of the atom:



B. Modern Atomic Theory:

II. Counting Atoms



A. Atomic Number:



B. Isotopes:




1. nuclide:



C. Mass Number:



D. Problems:




1. How many protons, electrons and neutrons are in an atom of bromine-80?




2. Write the nuclear symbol for carbon-13.




3. Write the hyphen notation for the element that contains 15 electrons and 15 


        neutrons.

Chapter 7: Chemical Formulas & Chemical Compounds

I. Ionic Compounds



A. Writing Ionic Formulas—Write the formula for: sodium bromide, aluminum 
   
     chloride, ammonium sulfate & calcium hydroxide.


B. Naming Ionic Compounds– Name the following: (NH4)2CO3, Ag2O, K2CrO4 & 
 
    Fe3(PO4)2

C. Stock System-Name the following using Stock System: CuBr2, Fe2O3, PbCl2 and 
 
    SnS2
II. Molecular Compounds


A. Writing Molecular Formulas—Write the formula: carbon tetraiodide, dinitrogen 



tetraoxide,  trisilicon tetranitride & sulfur(VI) oxide.


B. Naming Molecular Formulas— 

Name the following: 

N2O 

NO 

N2O5 

N2O3

Directions:
Fill in the Blanks with the correct word or phrase.
	
	1. Everything in the universe is made of __________________________________. 

2. The measurement of the amount of matter in an object is called ___________________. 

3. What are the 3 states of matter? 

    A.____________________________________
    B.____________________________________
    C.____________________________________ 

4. Charged particles that move around an atom's nucleus are called ________________________. 

5. Chemical bonds are broken, atoms are rearranged, and new bonds are formed during ___________________________  ______________________________. 

6. Atoms with filled outermost energy levels tend _____________ to participate in chemical reactions. 

7. A pure substance that cannot be broken down is called an ____________________. 

8. The simplest part of an element is an ____________________. 

9. The central core of an atom is called the _____________________________. 

10. In an ionic bond, __________ atoms of ________________ charge are held together by _________________________ attraction. 

11. The part of an atom that has a neutral charge is a _______________________. 

12.  Most of the mass of an atom is found in the _____________________. 

13. A pure substance made up of atoms of one or more elements is called a ____________________________. 

15. When two atoms share one or more electrons, it is called ____________________________  ______________________. 

16.   A bond formed by electrical attraction between two opposite charged ions is called ______________________  ____________________. 

22.  Sodium chloride (table salt) is an example of a compound formed by ______________ _________________. 

23.  The positive charge part of an atom is called a ___________________________. 

24.   A particle composed of one or more atoms is a ________________________. 

27.   The loss of one or more electrons is called ______________________. 

28.   The gaining of one or more electrons is called _______________________. 

29.   The breaking apart of water molecules into two ions of opposite charge is called ___________________________________. 

30.   An atom has six electrons, what is it atomic number? ____________  Name?___________  It is a stable or unstable atom? _________________. 



	
	


CHEMISTRY REVIEW WORKSHEET

1. The atomic number of an element is __________________________?

    Does this number ever change for atoms of the same element?

2. The atomic mass number of an element is ___________________________?

    If this number changes for an atom of a specific element you have an (ion, isotope)

    ___________________? Has the number of protons or neutrons changed?      
3. When an element exists in nature by itself, it must have a charge of ________?

    When that charge changes to become either plus or minus, you have changed the
    number of ___________________?

    If the charge becomes minus, you have (more or less) ____________ electrons than protons? 

4. An atom has 7 protons, 7 electrons, and 8 neutrons. Fill in the blanks below for this atom:

       Atomic Number _______ Atomic mass: _______ Charge: ________

    This atom belongs to which element?

5. An ion of oxygen has a charge of –2. How many protons and electrons does the ion have?

    Protons ______________ Electrons ______________ 

6. An ion of potassium has a charge of +1. How many protons and electrons does this ion have?

    Protons ______________ Electrons ______________ 

7. The mineral fluorite is made of fluorine and calcium. Use the periodic table of the elements to determine what charge each of these elements will take in order to form a compound.

    Charge on fluorine _________ Charge on calcium __________ 

    Using this information, write a chemical formula for the compound, which makes up
    fluorite:

 8. The element oxygen will always take a charge (valence) of –2 in naturally occurring rocks and minerals. The chemical formula for the compound, which makes up the mineral quartz, is SiO2. What is the valence (charge) of silicon in this compound?

 

10. An atom has 6 protons, 7 neutrons, and 6 electrons. Fill in the blanks below for this atom:

    Atomic number _____    Atomic mass number _____    Charge ______

     This atom belongs to which element?

11. A calcium ion has a charge of +2. How many protons and electrons does it have?

    Protons ______________ Electrons ______________ 

EXAMPLES:

1. Convert the following into standard notation:


4.89 x 10-5 nm

______________________



7.9 x 102 mm

______________________

2. Convert the following into scientific notation:

0.00056 mg

______________________

78,341 kg

______________________

3. An alloy contains 12 parts platinum and 4 parts gold.  Find the percents of platinum and gold in this alloy.

Chapter 2:  The Metric System

TERMS:





Metric

SI

Units:


Temperature
((C)

(K) 

K = (C  +  273

Length

(m)

(m)

Mass 


(g)

(kg)




Volume

(L)

(L)




Time


(s)

(s)




Amount

(mol)

(mol)




Energy

(cal)

(J)

Metric Unit Conversions

	Prefix
	Symbol
	Conversion factor

	kilo-
	k
	1 km = 1000 m

	centi-
	c
	1 cm = 0.01 m

	milli-
	m
	1 mm = 0.001 m

	micro-
	(
	1 (m = 0.000001 m

	nano-
	n
	1 nm = 0.000000001 m


Density 
= 
 mass



volume

4. Make the following unit conversions:

5 g into kg



__________

40 mL into L


__________

319 nm into cm


__________

316 K into Celsius


__________

9.
A student is trying to determine the identity of an unknown metal.  

He finds that its mass is 20.0 g and its volume is 1.0 mL.  

The density of the metal is:

________________

The metal that the student has is:  
________________

Known Densities of Metals

Gold

19.3 g/cm3
Mercury
13.6 g/cm3
Lead

11.4 g/cm3
Silver

10.5 g/cm3
Copper

  8.9 g/cm3
Aluminum
  2.7 g/cm3
Chapter 4:  Matter and Energy
TERMS:

Element:  a pure substance that cannot be broken down by a chemical reaction.


Compound:  a pure substance that can be broken down into two or more substances by a chemical reaction.


Mixtures:  Homogeneous (the same properties throughout) vs. Heterogeneous (different properties throughout).
Physical States:  Solid (s), Liquid (l), Gas (g), Aqueous (aq).

Chemical vs. Physical properties and changes.
Metals:

Non-Metals:

Semi-metals or Metalloids:

Law of Conservation of Mass:  Matter can neither be created nor destroyed.

Law of Conservation of Energy:  Energy can neither be created nor destroyed.

Potential vs. Kinetic Energy

EXAMPLES:

11. Give examples of the following: 
Element


_______________________________

Compound


_______________________________

Homogeneous mixture
_______________________________

Heterogeneous mixture
_______________________________

12. How many atoms are in a glucose molecule, C6H12O6? 
13. Name the following phase changes: 
Solid (  Liquid

_________________________________

Liquid (  Gas

_________________________________

Gas (  Solid


_________________________________

Solid  (  Gas

_________________________________

Gas (  Liquid

_________________________________

Liquid (  Gas

_________________________________

14. Consider a glass of water.  What are three of its physical properties?  What are three of its chemical properties? 
15. What are three properties of a gas?  Three properties of a liquid?  Three properties of a solid?

Chapter 7:  Nomenclature
TERMS:

Ions:  
Cation = a positively charged ion.


Anion = a negatively charged ion.


Ions are formed by gaining or losing electrons.

Making Neutral Compounds: You will be asked to make ionic compounds using cations and anions.  You must use as many cations and anions as is necessary to balance the charge.  Example:  Magnesium is a 2+ cation.  Nitrate is a 1- anion.  Two nitrates are required to balance the charge on one magnesium, therefore the chemical formula is Mg(NO3)2.

Nomenclature:
I. Binary Ionic Compounds (metal + non-metal)

Name the metal cation first.

Name the non-metal anion second, change the suffix to –ide.

Example:  CaCl2 is calcium chloride.

II.
Binary Ionic Compounds with a metal of variable charge (metal + non-metal)
Name the metal cation first.

Give the charge on the metal using Roman Numerals (I), (II), (III), (IV), (V).

Name the non-metal anion second, change the suffix to –ide. 



Example:  Fe2O3 is iron (III) oxide.

III.
Ternary Ionic Compounds (containing polyatomic ions.)

Name the cation first, using Roman Numerals if necessary.

Name the anion second, do not change the suffix if it is a polyatomic ion.



Examples:  Ni3(PO4)2  is nickel (II) phosphate;  NH4I is ammonium iodide.

IV.
Binary Molecular Compounds (non-metal + non-metal)

Name the most metallic element first (the one furthest to the left table).

Name the least metallic element second, change the suffix to –ide.

Use prefixes to indicated the number and type of each atom (mono-, di-, tri-, tetra- penta-, hexa-, hepta-, octa-, nona-).



Example:  SF6 is sulfur hexafluoride (or monosulfur hexafluoride).

EXAMPLES:
17.
Name the following compounds:


CCl4

_______________________________


MgCr2O7
_______________________________


NiSO4

_______________________________


NaOH

_______________________________


H2SO4
_______________________________

18.
Write formulae for the following compounds:

Zinc sulfite


___________________

Silicon dioxide

___________________

Iron (II) phosphide
___________________

Potassium dichromate
___________________

Ammonium nitrate

___________________

Directions: Answer each of the following questions. You need not use complete sentences. 

1. Who first published the classification of the elements that is the basis of our periodic table today?

2. By what property did Mendeleev arrange the elements?

3. What is the periodic law?

4. What is a period? How many are there in the periodic table?

5. What is a group (also called a family)? How many are there in the periodic table?

6. State the number of valence electrons in an atom of:

a. sulfur


b. calcium

c. chlorine


d. arsenic

7. Give the names and chemical symbols for the elements that correspond to these atomic numbers:

a. 10


b. 18


c. 36



d. 90

8. List, by number, both the period and group of each of these elements.

Symbol


Period


Group
a. beryllium

Be

b. iron


Fe

c. lead


Pb

9. Which of the following pairs of elements belong to the same period?

a.  Na  and  Cl

b.  Na  and  Li

c.  Na  and  Cu

d.  Na  and  Ne

10. Which of the following pairs of elements belong to the same group?

a.  H  and  He

b.  Li  and  Be

c.  C  and  Pb

d.  Ga  and  Ge

11. How does an element’s period number relate to the number of the energy level of its valence electrons?

12. What are the transition elements?
13. In what type of orbitals are the actinide and lanthanide electrons found?

14. Would you expect strontium to be, chemically, more similar to calcium or rubidium and WHY?

15. What are the coinage elements?
16. What is the heaviest noble gas? What is the heaviest alkaline earth metal?

17. In going from top to bottom of any group, each element has ______ more occupied energy level(s) than the element above it.

18. What are the Group 1 elements called?

19. What are the Group 2 elements called?

20. What are the Group 17 elements called?

21. What are the Group 18 elements called?

22. What is the name given to the group of elements that have the following valence shell electron configurations?

a. s2


b. s2p6


c. s2p5


d. s1
23. List the three lightest members of the noble gases.

24. List all of the alkali metals.

25. Which alkali metal belongs to the sixth period?
26. Which halogen belongs to the fourth period?

27. What element is in the fifth period and the eleventh group?

28. Why do all the members of a group have similar properties?

29. What do we mean by the “atomic radius?”

30. Within a group, what happens to the atomic radius as you go down the column?

31. Explain your answer to Question 31: Why does the atomic radius change?

32.
Within a period, what happens to the atomic radius as the atomic number increases?

33.       Explain your answer to Question 34: Why does the atomic radius change?

34.
How are neutral atoms converted into cations?
How are neutral atoms converted into anions?

35.
Metals usually form what type of ions?
Nonmetals usually form what type of ions?
41. What is ionization energy?

42. What is the general trend of ionization energy as you go from left to right across the periodic table?

43. What is the general trend of ionization energy as you go down a group on the periodic table?

44. Which of these elements has the highest first ionization energy: Sn, As, or S?

45. Where, generally, are the metals located on the periodic table?

46. Where, generally, are the nonmetals located on the periodic table?

47. A.
List some properties of metals.

B.
List some properties of nonmetals.


C.
What kinds of properties do metalloids have?

48. What is electronegativity?

49. List the following atoms in order of increasing electronegativity:  O,  Al,  Ca

50. List the following atoms in order of decreasing electronegativity:  Cl,  K,  Cu

51. What is the general trend of electronegativity as you go down the periodic table?

60. 
What is the general trend of electronegativity as you go left to right across the periodic table?
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