Chemistry Semester Test 		Name: ________________________
Multiple Choice: in the space provided, write the correct answer.  Equations may or may not be balanced, so please be certain to balance them if necessary before doing any work.  Some questions have further information required, so please be certain to answer those questions as well.  
1. __________ During a chemical reaction
a. New elements are produced
b. Atoms are rearranged
c. Elements are destroyed 
d. Atoms are destroyed 
How do you know this is true?



2. __________ An equation is balanced by:
a. Adding coefficients
b. Adding elements as necessary
c. Changing subscripts
d. Erasing elements as necessary
Give an example of an improperly balanced equation in the space that follows:



3. __________ A combustion reaction has water and what other molecule as a product?
a. NaCl
b. CO
c. CO2
d. HCl

4. __________ Which of the following is NOT a chemical reaction?
a. Ripening of bananas
b. Cutting your hair
c. Making a tie-die shirt
d. Igniting a match
What information led you to draw this conclusion?



5. __________ Which of the following choices is not a type of chemical reaction?
a. Single Replacement
b. Double Displacement
c. Double Subtraction
d. Direct Combination

6. __________ The number grams of Bromine in 5.5 mol of Bromine is 
a. 14.53 g Br
b. 439.45 g Br
c. 0.07 g Br
d. 79.9 g Br
Show your work:



7. __________ The number of molecules in 4 moles of Carbon is
a. 1.51 x 1023 molecules
b. 1.51 x 1024 molecules
c. 24.1 x 1024 molecules
d. 2.41 x 1024 molecules
Show your work:



8. __________ The simplest whole number ratio of a chemical formula is known as the 
a. Royal Formula
b. Empirical Formula
c. Molecular Formula
d. Rational Formula

9. __________ The mass of 1 mole of Lithium Hydroxide is 
a. 24 g
b. 31 g
c. 25 g
d. 47 g
Show your work:

10. __________ The empirical formula of a compound that contains 36 g C, 8 g O, and 6 g H is
a. CHO
b. C4H6O
c. C6H12O
d. C6H12O6
Show your work:






11. __________ Percent yield is the quantity of product actually produced compared with the quantity
a. Of product expected
b. Of the limiting reactant
c. Usually produced on average
d. Of the reactant in excess

12. __________ What mass of copper  is produced when 3.8 g of iron reacts with excess copper (II) sulfate according to the equation Fe + CuSO4  FeSO4 + Cu
a. 6.4 g
b. 4.3 g
c. 3.3 g
d. 3.8 g
Show your work:




13. __________ If 3.0 L of CH4 are burned according to the equation CH4 + 2O2  CO2 + 2H20, what volume of Carbon Dioxide will be produced at STP?
a. 132 L
b. 44 L
c. 6.0 L
d. 3.0 L
Show your work:




14. __________ The limiting reactant
a. Is always the reactant with less mass or volume
b. Is always the reactant with more mass or volume
c. Is the reactant that limits the amount of product that can be formed
d. Is the reactant with the smaller molecular mass
How did you come to the answer you chose?

15. __________ An exothermic reaction
a. releases heat to its surroundings.
b. requires added energy to proceed.
c. does not involve energy transfer.
d. is indicated by a positive enthalpy change.

16. __________ If the coefficients of a balanced equation are doubled, the enthalpy change for the reaction is
a.  halved	
b. unchanged
c. doubled
d. squared

17. __________ The size of a temperature increase in a substance depends primarily upon the 
a. temperature of the surroundings.
b. specific heat and mass of the substance.
c. original temperature of the substance.
d. size of the calorimeter.

18. __________ C2H4  2C + 2H2 + 53 kJ is 
a. Endothermic
b. Exothermic
c. Both A and B
d. Could be determined, but more information is necessary

19. __________ The molecules of an ideal gas are assumed to
a. be attracted to each other
b. have elastic collisions
c. be lacking in kinetic energy
d. occupy 22.4 L at any given temperature

20. __________ The gas law that describes the relationship between volume and temperature is 
a. Avogadro’s Law
b. Boyle’s Law
c. Charles’ Law
d. Dalton’s Law

21. __________ The gas law that describes the relationship between volume and pressure is 
a. Avogadro’s Law
b. Boyle’s Law
c. Charles’ Law
d. Dalton’s Law


22. __________ The density of a balloon will decrease if
a. More gas is added to the balloon
b. A higher molar mass gas is substituted
c. The temperature of the gas is increased
d. None of the above

23. __________ The ideal gas law does not account for which two extreme situations?
a. High pressure and high temperature
b. Low pressure and low temperature
c. Low pressure and high temperature
d. High pressure and low temperature
True or False: In the space provided, write true or false on the line.  In the space below, correct the statement AND explain why the statement is false, if true, no change is necessary.
24. ____________________ True or False: PCl5 + H2O H3PO4 + HCl has been balanced correctly by writing: 
PCl5 + 2 H2O2 H3PO4 + H5Cl

25. ____________________ True or False: Diatomic elements are represented by molecules.


26. ____________________ True or False: Balancing chemical equations is necessary to obey the law of 
conservation of matter.

27. ____________________  True or False: The amount of product recovered from a chemical reaction is the 
estimated yield.

28. ____________________ True or False: The container of an endothermic reaction will feel hot when the 
reaction is complete.

29. ____________________ True or False: All combustion reactions are classified as exothermic reactions.

30. ____________________ True or False: An increase in the temperature of a gas causes the gas to exert 
greater pressure.


Calculations: Solve the following problems.  Show ALL of your work.  Points will be deducted for not showing your work.  Provide a label for your answers.  A missing or incomplete label will result in a score deduction.  When you are finished, circle your final answer.  Be certain I can read your answers.
31. Write and balance the following chemical equation: Phosphorus combines with Oxygen gas to form Diphosphorus pentoxide (P2O5).




32. Iron will react with oxygen gas (O2) to produce Fe2O3.  How many grams of Fe2O3 will be produced if 0.18 mol of Fe reacts?	4Fe + 3O2  2Fe2O3





33. What is the percentage composition of a compound given that a 110.9 g sample of the compound contains 89.6 g of sulfur and 21.3 g of chlorine?





34. A compound was analyzed in a lab to determine its empirical formula.  Decomposition of the compound at standard temperature and pressure produced 9.00 g carbon, 16.8 L hydrogen, and 2.8 L oxygen.  What is the empirical formula for this compound?





35. Using the information from problem 34, find the molecular formula if the molecular mass of the compound analyzed was 116 g/mol.






36. Aluminum (Al) metal reacts with oxygen gas (O2) to produce aluminum oxide (Al2O3). If
0.25 mol Al reacts with 0.40 mol of O2, which one of the reactants is the limiting reactant? 
												




37. Use the expected yield from problem 36 to calculate the percentage yield if a chemist actually recovered 12.68 g of Al2O3.





38. When a 13.5 g sample of KI dissolves in 100.0 g of water in a calorimeter, the temperature drops from 38.5o C to 16.8 o C.  Calculate the H for this process.






39. What is the volume of a 24.7 mol gas sample that exerts a pressure of 0.999 atm at a temperature of 305 K?
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