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Period:    1    2    3    4    5    6    7
1st Semester Final Exam Practice Problems
ALCHEMY 1 – mass volume, density
Density Practice

1. A platinum bar measures 5.0 cm long, 4.0 cm wide, and 1.5 cm thick.  It has a mass of 700.0 grams.

a. Calculate the volume of the platinum bar.

b. Calculate the density of the platinum bar.

2. A lead cylinder has a mass of 540 grams and a density of 2.70 g/ml.  Calculate the volume of the lead cylinder.

3. A cork has a mass of 3 grams and a volume of 16 cm3.  Calculate the density.

4. Find the mass of a 50.0 ml quantity of water if the density of water is 1.00 g/ml.

5. If the density of 45.0 cm3 block of wood is 0.65 g/ml calculate the wood’s mass.

ALCHEMY 2 – names, symbols, phases, periodic table organization

Physical and Chemical Properties and Changes:
1.  What are examples of physical properties?

2.  What are examples of chemical properties?

3.  What is a physical change?

4.  What is a chemical change?

5.  Determine if the following are physical or chemical changes:


a.  aluminum foil is torn into small pieces


b.  hydrogen peroxide decomposes


c.  water boils


d.  a car crashes and smashes its hood


e.  copper II chloride reacts with aluminum foil


f.  iron and oxygen combine to form rust
6.  What is the Law of Conservation of Mass/Matter?

7.  Analyze this chemical equation and answer the following:
HCl (aq) + NaOH (aq) → H2O (l) + NaCl (aq)
· Explain why the following equation supports the law of conservation of matter.

· Label the reactants and products in the equation.
· If a catalyst was needed to help run this reaction, where would it’s molecular formula be located in the equation?

· What does (aq) and (l) mean?  What if there was an (s) and/or (g)?

Atoms/elements, Compounds, and Mixtures:

1. Define element and give an example of one:

2.  Define atom and give an example of one:

3.  What is a compound?  Give an example of one:

4.  What are the 3 particles of the atom?  Give their charges and where they are found.

5. How do you determine the following:

1. mass of an atom?  
2. the number of neutrons in an atom?

3. the charge on an atom?

Periodic Table Orientation:
On the periodic table, what is a

Group

Period

Label the following picture with the names of the periodic families, the charge per column, and the number of valence electrons per column.  Where are the following located: metals, nonmetals, metalloids?



4. 
ALCHEMY 3 – atomic models, atomic number, atomic mass, isotopes, average atomic mass, nuclear reactions

Atomic Characteristics:

Fill in the following chart:

	Element
	Atomic Number
	Atomic

Mass
	Protons
	Neutrons
	Electrons
	Charge

	
	11
	21
	
	
	
	0

	Sr


	
	
	
	50
	
	+2

	
	
	107
	46
	
	48
	

	
	103
	
	
	156
	103
	

	Li


	
	
	
	3
	5
	

	
	17
	35
	
	
	18
	

	K


	
	
	19
	21
	
	-5


Isotopes:  (Be sure to review the labs you performed during this packet)
1.  What are isotopes?

2. Fill in the table for the elements listed below.

	Element
	# protons
	#electrons
	Average atomic mass
	#neutrons in most common isotope
	Isotope symbol for most common isotope

	Al


	
	
	
	
	

	Cr


	
	
	
	
	

	Nb


	
	
	
	
	

	Ag


	
	
	
	
	

	Re


	
	
	
	
	


3.  Complete the table below for the isotopes of elemental phosphorus:

	Isotope symbol
	Number of protons
	Number of neutrons
	Number of electrons

	32

    P

15
	
	
	

	
	15

	18
	

	
	
	21


	18


4.  Analyze the following information and predict the average atomic mass of the sample (without doing a calculation).  Explain your reasoning.

80% I-127g, 17%  I -126g, 3% I-128g

5.  Calculate the average atomic mass for the following and compare this value to the isotope with the greatest abundance.  What is the relationship between those 2 numbers?
98% C-12g, 2% C-14g

6.  Give the isotope symbol for a carbon atom that has 8 neutrons.
Nuclear Reactions:
What is the symbol for:   Alpha particle ___________   Beta Particle ___________

Write the equation for the following:
1)
The alpha decay of iridium-174

2)
The beta decay of platinum-199

3) 
The alpha decay of radon-198
4) 
The beta decay of uranium -237
5) 
What is the difference between nuclear fusion and nuclear fission?

ALCHEMY 4 – electrons, ionic compounds, naming compounds, polyatomic ions
Writing and Naming Chemical Compounds:
1.  Ca(CO3)






2.  KCl

3.  Fe(SO4)






4.  LiBr


5.  MgCl2






6.  FeCl3



7.  Zn3(PO4)2






8.  NH4NO3


9.  Al(OH)3






10.  ammonium phosphate

11.  iron (II) oxide





12.  iron (III) oxide

13.  calcium chloride





14.  potassium nitrate




15.  magnesium hydroxide




16.  aluminum sulfate




17.  copper (II) sulfate





18.  lead (IV) chromate



19. potassium permanganate




20. sodium hydrogen carbonate

Ions and Stability – Practice 1

1.
What is the common charge of lithium?  How many protons and electrons does this lithium ion have?

2.
What is similar and different between Cl and Cl-?

3.
When magnesium becomes and ion, it’s electrons are arranged like which noble gas?

4.
When sulfur becomes an ion, it’s electrons are arranged like which noble gas?

5.
List four ions that have the same number of electrons as neon.

6. 
How can we use the periodic table and an atom’s position on the table to draw the shell model diagram?  Draw the shell model diagram of a sulfur atom and a sulfur ion.
An Atom’s Electrons

Identify the number of valence electrons vs. core electrons for the following:

	Atom
	Core Electrons
	Valence Electrons

	barium
	
	

	Xenon
	
	

	indium
	
	

	Bromine
	
	

	tin
	
	


ALCHEMY 5 – bond types and characteristics
Bond types:

Define the following (include electrons in your definition):

· Ionic bonds

· Metallic bonds

· Covalent bonds

Identify whether each of the following is composed of: metallic bonds, ionic bonds, or covalent bonds
1. AlCl3 (s)

2. CCl4
3. CuSO4
4. LiBr (s)

5. SF2 
6. P4 (s)

7. ZnCl2 (s)

8. Mn(NO3)3 (aq)
9. Ni (s)
10. CS2 (s)

11. CaCl2 (s)

12. SeCl2 
13.  Ag (s)

14.  Cl2 (g)

15. CO2 (g)

SMELLS UNIT – functional groups, lewis dot diagrams/structural formulas, ester synthesis, electronegativity, polarity in bonds and molecules

Lewis Dot Diagram Practice.  Draw the Lewis dot diagrams for the following:

P



H2CF2S



Al-2


AlF4-1


NH2F



I-1




Mg+2


H3O+
CFBrH2


BrF




C2H5OH
Create the structural formulas for:

C4H10









C7H14
C7H12









C4H4
C10H18O
(2 double bonds total)

C10H18O
(2 double bonds total in the molecule)

C5H10O2


C4H11N

Polarity & Electronegativity Part 1:  Define the following terms:

Polar molecule






Nonpolar molecule


Electronegativity (and its periodic trend!!)


Molecular formula


Structural formula





Partial positive region


Partial negative region

Polarity & Electronegativity Part 2:

Draw the following structural formulas.  Identify the partial positive and partial negative regions of the molecule and determine whether the molecule is polar or nonpolar.


CHCl3





CBr4



CHBr3




HI





C2HBr


(CH3)2O

C3H8O




(CH3)2CO


P2
Polarity & Electronegativity Part 3:

Which of the following in each pair is more polar?  How do you know?

a)
CHCl3




CHBr3

b)
H2O




H2S

c)
HCl




HI

d)
C2HBr



C2HCl
Polarity & Electronegativity Part 4:

Use math to determine what type of bond exists between the following atoms:


Sr – Br







K – Si

B – I








Al – F

Te – I
WEATHER UNIT – gas laws, absolute zero
Define absolute zero.  How do you convert Celcius to Kelvins?
Define STP.
Define Pressure.
Charles Law : State the law and equation.  

Solve these problems:

1. Calculate the decrease in temperature when 2.00 L at 20.0 °C is compressed to 1.00 L.
2. 600.0 mL of air is at 20.0 °C. What is the volume at 60.0 °C? 

3. A gas occupies 900.0 mL at a temperature of 27.0 °C. What is the volume at 132.0 °C? 

4. What change in volume results if 60.0 mL of gas is cooled from 33.0 °C to 5.0 °C? 

Boyle’s Law:  State the law and equation.

Solve these problems:

1. A gas occupies 1.56 L at 1.00 atm. What will be the volume of this gas if the pressure becomes 3.00 atm? 

2. A gas occupies 11.2 liters at 0.860 atm. What is the pressure if the volume becomes 15.0 L? 

3. 500.0 mL of a gas is collected at 745.0 mm Hg. What will the volume be at standard pressure? 

4. Convert 350.0 mL at 740.0 mm of Hg to its new volume at standard pressure.
Gay Lussac Law: State the law and equation

Solve these problems

1. Determine the pressure change when a constant volume of gas at 1.00 atm is heated from 20.0 °C to 30.0 °C. 
2. A gas has a pressure of 0.370 atm at 50.0 °C. What is the pressure at standard temperature? 

3. A gas has a pressure of 699.0 mm Hg at 40.0 °C. What is the temperature at standard pressure? 

4. If a gas is cooled from 323.0 K to 273.15 K and the volume is kept constant what final pressure would result if the original pressure was 750.0 mm Hg? 
Combined Gas Law:  State the law and equation

Solve these problems

1.) A gas has a volume of 800.0 mL at minus 23.00 °C and 300.0 torr. What would the volume of the gas be at 227.0 °C and 600.0 torr of pressure? 

2.) 500.0 liters of a gas are prepared at 700.0 mm Hg and 200.0 °C. The gas is placed into a tank under high pressure. When the tank cools to 20.0 °C, the pressure of the gas is 30.0 atm. What is the volume of the gas? 

3.) What is the final volume of a 400.0 mL gas sample that is subjected to a temperature change from 22.0 °C to 30.0 °C and a pressure change from 760.0 mm Hg to 360.0 mm Hg? 

4.) What is the volume of gas at 2.00 atm and 200.0 K if its original volume was 300.0 L at 0.250 atm and 400.0 K. 

Ideal Gas Law: state the law and equation

Solve these problems

1)  If I have 4 moles of a gas at a pressure of 5.6 atm and a volume of 12 liters, what is the temperature?

2)  If I have an unknown quantity of gas at a pressure of 1.2 atm, a volume of 31 liters, and a temperature of 87 0C, how many moles of gas do I have?

3)  If I contain 3 moles of gas in a container with a volume of 60 liters and at a temperature of 400 K, what is the pressure inside the container?

4)  If I have 7.7 moles of gas at a pressure of 0.09 atm and at a temperature of 56 0C, what is the volume of the container that the gas is in?

Which Law do you use?  Write the correct formula and then solve!
1.  Convert 338 L at 63.0 atm to its new volume at standard pressure. 

2. At conditions of 785.0 torr of pressure and 15.0 °C temperature, a gas occupies a volume of 45.5 mL. What will be the volume of the same gas at 745.0 torr and 30.0 °C? 

3.  If I have 17 moles of gas at a temperature of 67 0C, and a volume of 88.89 liters, what is the pressure of the gas?

4.  If I have an unknown quantity of gas at a pressure of 0.5 atm, a volume of 25 liters, and a temperature of 300 K, how many moles of gas do I have?

5. Given 300.0 mL of a gas at 17.0 °C. What is its volume at 10.0 °C? 

6. If a gas in a closed container is pressurized from 15.0 atmospheres to 16.0 atmospheres and its original temperature was 25.0 °C, what would the final temperature of the gas be? 

7.  If I have 17 moles of gas at a temperature of 67 0C, and a volume of 88.89 liters, what is the pressure of the gas?

8.  If I have an unknown quantity of gas at a pressure of 0.5 atm, a volume of 25 liters, and a temperature of 300 K, how many moles of gas do I have?

Sketch a graphical representation of Charles’, Boyle’s, and Gay-Lussac’s Gas Law.  Explain your reasoning.

