Chemistry 2015-2016 Semester 1 Final Review


Name:




Period:

Unit 1- Chemistry of Matter

1. Classify each as a homogeneous mixture, a heterogeneous mixture, an element or a compound. Also indicate which lab technique(s) could be used to separate the mixtures.  Lab Techniques include distillation, evaporation, and filtration.

	Matter
	Classification
	Possible separation techniques (mixtures only)

	Water (BP = 100oC) and alcohol (BP = 195oC)
	
	

	Gatorade
	
	

	Sugar water
	
	

	a quartz crystal (SiO2)
	
	

	gold (Au)
	
	

	the gas inside a helium balloon (He)
	
	

	butane (C4H10)
	
	

	sterling silver (Ag 90%, Cu 10%)
	
	


2. What are the three conversions you learned for moles?

a. 1 mol = _________________________ L gas at STP

b. 1 mol = _________________________ # of particles (atoms, molecules, ions, golf balls, etc)

c. 1 mol = _________________________ g (mass of an element or compound)

3. Complete the following conversions using factor labeling (show work and include ALL units):

a. 5.00 g = 

 kg
b. 165 cm = 

 mm
c. 0.560 L = 

 mL

d. 2.34 mol Vanadium = ____________ g V

e. 5.81 x 1024 atoms Al = ______________________ mol Al

f. 13.7 L He (gas at STP) = _____________________ mol He
4. Use dimensional analysis to determine how many kilograms of Sprite are in a 1.0 L bottle.
Density of Sprite s 1.037 g = 1 cm3 

1 mL = 1 cm3
5. Describe each scenario in terms of both precision and accuracy:

a. A basketball player attempts five shots and hits the front of the rim each time.

b. A basketball player attempts five shots and makes it each time. SWISH!
6. The theoretical mass of a sample of salt is found to be 45.00 g.  Determine the percent error in the student’s measurement if the student actually collected 39.4 g of salt.
7. How many significant figures does each number have?

a. 3600




c.  1.02

b. 0.005




d.  14.200

8. Round each to the specified number of significant figures:

a. 1492 (2 SF)



c.  0.0021 (1 SF)

b. 13.468 (3 SF)



d.  12.49 (2 SF)

9. Write the following in scientific notation:

a. 140000




c.  7860
b. 0.034




d.  0.00000000382

10. Sketch a graph of mass (y-axis) vs volume (x-axis) for water. What units will the slope be in? What property does this slope represent (one word)? 

Unit 2 – Energy Transfer

1. Describe the motion of the molecules in a gas, a liquid, and a solid.

2. Describe how temperature and heat are related. How are they different?

3. Write all three of the Q equations used to calculate heat. When is each one used? (hint: think about where they belong on a heating curve).
4. Draw a heating curve for water.
5. The temperature of the 25 g sample of water is 15˚C. What will the final temperature of the sample of water be if 175 calories of heat is added?

6. How much heat energy is required to change 5.0 g of water at 100.0˚C to steam at 100.0˚C?
7. What is absolute zero? What temperature represents absolute zero?
Unit 3- Atoms & the Periodic Table
1. Complete the following table:

	Type of radiation
	Description of particle emitted

	Alpha (α)
	

	Beta (β)
	

	Gamma (γ)
	


2. From #1, which particle is the most massive? Which is the highest energy?

3. Complete the following reactions (hint: think about which type of decay it is)


Type of Decay


a. ______________ 

______ ( 21187Fr +  42α

b. ______________

  21179Au  ( 0-1β + ______

c. ______________

  244m94Pu ( _______ + 00γ
4. Explain the difference between FISSION and FUSION. Which emits more energy?

5. List characteristics of a metal:


List characteristics of a nonmetal:

1.






1.

2.






2.

3. 






3.

charge on a metal ion = 




charge on a nonmetal ion = 



metal atoms tend to lose/gain electrons (circle one)

nonmetal atoms tend to lose/gain electrons (circle one)

metals have high/low ionization energies (circle one)

nonmetals have high/low ionization energies (circle one)

metals have high/low electronegativies (circle one)

nonmetals have high/low electronegativies (circle one)

radius of Mg is smaller/larger than radius of Mg2+ (circle one)
radius of Cl is smaller/larger than radius of Cl- (circle one)

6. Positively charged ions are formed as atoms (lose, gain) 
   
 electrons

7. The number of valence electrons in helium is 

 but the number of valence electrons in all other noble gases is 


.
8. For each periodic trend, label the arrows as either increasing or decreasing:


atomic radius


ionization energy


electronegativity
9. Complete the following table:
	Atom or ion
	Protons
	Neutrons
	Electrons
	Atomic Mass
	Mass Number
	Atomic Number

	Ca
	
	
	
	
	
	

	Ru
	
	
	
	
	
	

	P-3
	
	
	
	
	
	

	Sr+2
	
	
	
	
	
	


10. If an electron has absorbed energy and has shifted to a higher energy level, the electron is said to be in an 





.

11. Spectral lines (think spectroscopes) of elements are caused by (1) electrons turning in their orbitals, (2) electrons jumping to higher energy levels, (3) the vibration of the nucleus, (4) electrons falling to lower energy levels.

12. In a p sublevel, there are (how many)


 orbitals.  In an s sublevel, there are (how many)


 orbitals.  At a d sublevel, there are (how many)


 orbitals.
13. The number of valence electrons are determined by counting the electrons in the outermost 

 and 

  orbitals.
14. Write out the electron configuration for Tin. Circle the valence electrons.
15. Write out the electron configuration for Titanium. Circle the valence electrons.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


16. What charge ion will each of these atoms make?

a. Li


d.  Br

b. Ca


e.  Al

c. N


f.  S

17. Label the regions of the periodic table with:

a. group and period numbers
b. # of valence electrons
c. group names (alkali metals, alkaline earth metals, transition metals, halogens, noble gases, inner transition metals
d. s, p, d, and f orbital blocks.

e. Trends in electronegativity, size of atomic radii and first ionization energy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. Unit 4- Compounds & Bonding
2. Explain the difference between metallic, ionic, and covalent bonds. What are the electrons doing in each type of bond?

3. List at least 3 characteristics each for metallic compounds, ionic compounds, and covalent compounds. (hint: think about how they are different than one another)

4. Write the formula and charge for each of these polyatomic ions:

a. Sulfate




d.  Chlorate

b. Phosphate



e.  Oxalate

c. Ammonium



f. Nitrite

5. Decide which naming system to use (Type I or II) (remember polyatomics!) and write the correct name or formula for each compound.

a. ZnCl2 

b. Os(SO3)2 

c. Al2O3
d. CuBr

e. HgI2
f. K2Cr2O7 

g. NiCl2
h. CuS

i. Antimony (V) bromide

j. Silver sulfide 

k. Sodium sulfate

l. Magnesium nitride 

m. Cobalt (III) oxide

n. Tin (IV) chloride

o. Magnesium carbonate 

p. Rhodium (III) phosphate 

