
Chemistry Final Exam Review Problems – Fall Semester

METRIC
Express the following in grams:
___________1. 5 mg
___________2. 700 mg
___________3. 1400 cg

___________4. 2.8 cg
___________5. 8 kg

Express the following in liters:
___________6. 500 ml
___________7. 1000 ml
___________8. 1500 ml___________9. 22 kl

___________10. 3000 cm3___________11. Convert 3.4 centuries to seconds?___________12. Convert 250 mm 3 to m 3
DENSITY PRACTICE

___________1. Calculate the mass of Cu in a 50 ml block.  The density of Cu is 8.9 g/ml.

___________2. Calculate the volume of a ball of lead having a mass of 25 grams.  The density of Pb is 11.3 g/ml.

___________3. Calculate the density of Cl2 if a flask has a volume of 1750 mL and a mass of 980 g.

___________4. The density of mercury is 13.6 grams per milliliter.  What is the weight of 60 ml of Mercury?

5. Calculate the density of the following materials:

___________a. 35 g of a substance which occupies 25 cm3.

___________b. 2750 g of a substance which occupies 250 cm3.

___________c. 2.8 g of a substance which occupies 2000 mL-gas.

What is the IUPAC name for the elements with the following atomic numbers:

115 ______________________
  122______________________

111______________________
ELECTRON CONFIGURATION/ORBIT NOTATION
What elements correspond to each of the following electronic configurations?
___________A. 1s22s2p3


___________E. 1s22s2p63s2p64s1

___________B. 1s22s2


___________F. 1s22s2p63s2p6d104s2p6d25s2
___________C. 1s22s2p63s2p3

___________G. 1s22s2p63s2p6d104s2
___________D. 1s22s2p63s2p6d54s2

___________H.  1s22s2p63s2p6d104s2p4

Using the noble gas convention, write the electron configurations for each of the following:
______________________a. potassium
______________________e. iron

______________________b. arsenic
______________________f. sulfur

______________________c. beryllium
______________________g. silicon

______________________d. nitrogen
______________________h.copper

Draw a model of the atom with correct orbital shape and numbers of electrons for the following:
Boron


Carbon


Lithium


Fluorine

List two elements that are paramagnetic and two elements that are diamagnetic.
Paramagnetic ______________________
and 
______________________
Diamagnetic ______________________
and 
______________________
Draw the Lewis Dot structure for the following elements:


Ca

S

Cl

Ne

B

Write the name of each of the following compounds:

______________________1. NaCl


______________________7.CaBr2



______________________ 2. CF4


______________________8. SF6
______________________3. KOH


______________________9. Fe2O3
______________________4. HI


______________________10. FeCO3
______________________5. FeCl3


______________________11. H2SO3
______________________ 6. N2O5

______________________ 12. P4O1

Write the correct formula for each of the following compounds:
___________1. Sulfuric acid



___________7. Mercury (I) sulfate

___________2. Sodium hydroxide



___________8. Iron (III) oxide

___________3. hypochlorous acid



___________9.Magnesium phosphate 

___________4. Barium hydroxide



___________10. Nickel II bicarbonate

___________5. Calcium oxide



___________11. Zinc hydroxide

___________6. perchloric acid



___________12. Hydriodic acid
Write the correct equation for the following and balance it.
1. Iron + sulfur  ( iron(II) sulfide

2. Zinc + copper II sulfate ( zinc sulfate +copper

3. Silver nitrate + sodium bromide ( sodium nitrate + silver bromide

4. Potassium chlorate (heated) (  potassium chloride + oxygen

5. Mercury(II) oxide (heated) ( mercury + oxygen

Balance these equations.

PbS      +     O2     →     PbO     +     SO2

SO2     +     O2     →     SO3

Zn(OH)2   +     HCl    →     ZnCl2    +     H2O

CH4     +     Cl2     →
CH3Cl     +     HCl

HNO3  +  
 S  →
NO2    +     H2SO4    +      H2O

Al     +     ZnCl2      →    AlCl3     +     Zn

Fe2O3     +     CO    →     CO2     +     Fe

ZnS     +     HCl     →     ZnCl2     +     H2S

CaCO3   +   HCl  →    CO2   +   CaCl2   +     H2O

LaCl3   +  Na2CO3   →   La2(CO3)3     +   NaCl

Predict products and balance the following equations:
1. Water undergoes electrolysis 
2. Potassium iodide + lead(II) nitrate ( 

3. Aluminum + oxygen ( 

4. Magnesium chloride + ammonium nitrate ( 

5. Iron(III) chloride +  ammonium hydroxide ( 
6. Fluorine gas and sodium bromide react.

7.  Sulfurous acid reacts with barium hydroxide.
Calculate the correct gram molecular mass of the following:
__________a. H2SO4





__________b. CuSO4 ٠  5 H2O

__________c. NaOH






__________d. NH4NO3






__________e. Fe(C2H3O2)3





__________f. CuSO4






Percent composition
__________1. Calculate the percentage of iron in Iron(II) oxide, FeO.

__________2. Calculate the percentage of tin in Tin (IV) oxide, SnO4.

__________3. Calculate the percentage of oxygen in sulfur trioxide, SO3.

__________4. Calculate the percentage of oxygen in mercury (II) oxide, HgO.

__________5. Calculate the percentage of carbon in acetylene, C2H2.

MOLECULAR WEIGHT AND MOLE CALCULATIONS
Find the molecular weight for each of the compounds shown below:
__________1. H3PO4



__________4. KAl(SO4)2  ٠   12H2O

__________2. AlCl3



__________5. NaIO4
__________3. Fe(OH)3



__________6. Co(OH)2
__________7. What is the percentage of strontium in SrCl2?

__________8. What is the percentage of carbon in calcium carbonate?

__________9. What is the percentage of water in copper II sulfate pentahydrate?

__________10.What is the percentage of hydrogen in Ca(C2H3O2)2?

Gram-mole-molecule conversions
Calculate the weight in grams of each of the following:

__________a. 5.0 moles of carbon


__________c. 4.00 moles of mercury

__________b. 8.00 moles of aluminum

__________d. 7.00 moles of iodine, I2
Calculate the number of moles in the following:

__________e. 800 grams of calcium

__________g. 66 grams o f manganese

__________f. 280 grams of iron


__________h. 93 grams of phosphorus

Calculate the number of atoms in:

__________i. 3.2 moles of magnesium

__________k. 8.1 moles of sodium

__________j. 5.40 moles of iron


__________l. 10.0 moles of titanium

Calculate the number of moles in the following:

__________m. 3.01 x 1023 atoms of Zn

__________o. 1.806 x 1024 atoms of Ba

__________n. 9.03 x 1023 atoms of S

__________p. 1.204 x 1024 atoms of Na

Calculate the number of atoms in:

__________q. 0.5 moles of phosphorus, P4

__________s. 84 grams of iron, Fe

__________r. 24 grams of ozone, O3

__________t. 96 grams of sulfur, S8
Calculate the mass in grams of each of the following:

__________u. 5.00 moles of ZnO


__________w. 200 moles of Al2O3
__________v. 12.0 moles of HCl


__________x. 40.0 moles of Na2CO3
Calculate the number of moles in each of the following:

__________y. 400 grams of NaOH


__________aa. 814 grams of Ca(OH)2
__________z. 2700 grams of H2O


__________bb. 3.0 kilograms of CaCO3
EMPIRICAL AND MOLECULAR FORMULA PROBLEMS
__________1. A compound is found to have the following weight composition: carbon, 92.3%, hydrogen;
7.7 %.  Calculate the simplest formula.

__________ 2. The molecular weight of the above compound is 78.  What is the molecular formula for the compound?
__________3.  A sulfur compound contains 50 % sulfur and 50% oxygen.  What is its simplest formula?

__________4. A compound is found to contain carbon, 39.95%; hydrogen, 6.69%; and oxygen, 53.36%.  Calculate the simplest formula?

__________5. If a compound is found to contain 30.4% nitrogen and 69.6% oxygen, what is its simplest formula?

__________6. The percentage composition of a certain gas is Nitrogen, 46.6%; oxygen, 53.4%. Calculate its simplest formula.  Its correct molecular weight is 90. Calculate its molecular formula.

__________7. A compound is composed of 82.7% nitrogen and 17.6 % hydrogen.  Its correct molecular weight is 34.  Find its correct molecular formula.
	Formula
	Structure
	Shape
	Polar

 (yes/no)

	NO2-
	
	
	

	SiH4
	
	
	

	C2Br2
	
	
	

	OCN-
	
	
	

	CS2 
	
	
	

	C3H4
	
	
	

	NCl3
	
	
	

	CH3OH
	
	
	

	Cl2O
	
	
	

	CO
	
	
	


Chemistry Fall Final Exam Review Problems Key

Problems – Metric

1. .005

2.  0.7

3. 14

4. 0.028

5. 8000

6. 0.5

7. 1

8. 1.5

9. 22,000
10. 3
11. 1.07 x 1010  
12. 2.5 x 10-7
Density Practice

1. 445 g
       
2. 2.21 mL
 
 3. 0.56 g/mL
  
4. 816 g


5 a. 1.4 g/cm3
b. 11 g/cm3

c. 0.0014 g/mL

IUPAC

Ununpentium

unbibium

unununium

Electron configuration/orbital notation

A.   N
     
B.   Be


C.   P
     

D.   Mn

E.   K

F.   Zr


G.   Zn


H.   Se

a. Ar-4s1
    
 b. Ar 3d104s2p3       
c. He 2s2
   

d. He 2s2p3     

e. Ar 3d64s2    
 f. Ne 3s2p4

g. Ne 3s2p2

h. Ar 3d104s1
Drawings: B – 2 rings, 1 figure 8
C – 2 rings, 2 figure 8’s
Li – 2 rings
F – 2 rings, 3 figure 8’s

2 paramagnetic:  Anything in Groups 1, transition (except Zn group), 3, 4, 5, 6, 7

2 dimagnetic:  Anything in groups 2, Zn group, group 8

Lewis dot:

Ca – 2 dots
S – dots

Cl – 7 dots 
Ne – 8 dots
B – 3 dots

Nomenclature

1. sodium chloride
2. potassium hydroxide

3. hydroiodic acid
4.  iron III chloride

5. calcium bromide
6. iron III oxide


7. iron II carbonate
8. sulfurous acid

1. H2SO4

2. NaOH

3. HClO

4. Ba(OH)2
5. CaO

6. HClO4
7. Hg2SO4

8. Fe2O3


9. Mg3(PO4)2
10. Ni(HCO3)2
11. Zn(OH)2
12. HI

1. Fe + S → FeS

2. Zn + CuSO4 → ZnSO4 + Cu

3. AgNO3 + NaBr  → NaNO3  +  Ag Br

4. 2  KClO3  → 2 KCl  +  3 O2
5. 2 HgO  →  Hg2  +  O2
Balancing:
2 PbS      +    3  O2     →     2 PbO     +     2 SO2

2 SO2     +     O2     →     2 SO3
Zn(OH)2   +    2 HCl    →     ZnCl2    +   2  H2O

CH4     +     Cl2     →
CH3Cl     +     HCl  balanced
6 HNO3  +  
 S  →
6 NO2    +     H2SO4    +     2  H2O

2 Al     +     3 ZnCl2      →   2  AlCl3     +    3  Zn

Fe2O3     +     3 CO    →     3 CO2     +     2 Fe

ZnS     +    2  HCl     →     ZnCl2     +     H2S

CaCO3   +  2  HCl  →    CO2   +   CaCl2   +     H2O

2 LaCl3   +  3 Na2CO3   →   La2(CO3)3     +  6 NaCl

Predicting products
1. 2 H2O  →  2 H2  +  O2
2. 2  KI  +  Pb(NO3)2  →  PbI2  +  2  KNO3
3. 4 Al  +  3 O2  →  2 Al2O3
4. MgCl2 + 2   NH4NO3  →  2  NH4Cl  +  Mg(NO​3)2
5. FeCl3  +  3 NH4OH →  Fe(OH​)3  + 3 NH4Cl

6. F2  +  2 NaBr  →  2 NaF  +  Br2
7. H2SO3  +  Ba(OH)2  →  BaSO3  +  2 HOH

Calculating formula mass

a. 98

b. 250  

c. 40

d. 80

e. 233

f. 160

percent composition

1. 78%

2. 65 %

3. 40 %

4. 7.3 %

5. 9 %

Molecular weight and mole calculations

1. 98

2. 132

3. 214

4. 466

5. 214



6. 192

7. 56%

8. 40%

9. 36%

10. 4%

Gram Mole Molecule conversions

1. 60 g

2. 216 g

3. 804 g

4. 1778 g

5. 20  mol
6. 5 mol



7. 1.2 mol
8. 3 mol

9. 1.92 x 1024
10. 3.25 z 1024
11. 4.88 x 1024
12. 6.02 x 1024
13. 0.5

14. 1.5

15. 3

16.2

17. 1.20 x 1024
18. 2.71 x 1024
19. 9.03 x 1023
20. 1.4 x 1025
21. 405

22. 432

23. 20,400
24. 4,240
25. 10

26. 150

27. 11

28. 30
Empirical Formulas

1. CH

2. SO2

3. CH2O

4. NO2

1. NO

2. NH3

	formula
	# bonds
	Structure
	Shape
	polar

	NO2_
	3
	
	bent
	yes

	SiH4
	4
	
	tetrahedral
	no

	C2Br2
	5
	
	linear
	no

	OCN-
	4
	
	linear
	yes

	CS2
	4
	
	linear
	no

	C3H4
	8
	
	double trigonal planar
	no

	NCl3
	3
	
	pyramid
	yes

	CH3OH
	5
	
	tetrahedral bent
	yes

	Cl2O
	2
	
	bent
	yes

	CO
	3
	
	linear
	yes


1
5

