Atomic Theory Review

Multiple Choice

1. Which chemical law(s) can be explained on the basis of Dalton’s theory?


a. Law of Conservation of Mass


b. Law of Definite Proportions


c. Law of Multiple Proportions


d. All of the above

2. Law of Conservation of Mass can be explained by the fact that



a. chemical reactions involve the combination, separation and rearrangement of atoms


b. a given chemical compound is always composed of the same combination of atoms


c. elements always combine in the same ratio


d. only whole atoms combine to form compounds

3. The smallest particle of an element that retains the chemical properties of that element is a (n)


a. proton


b. neutron


c. atom


d. compound

4. Atoms of an element that contain the same number of protons but a different number of neutrons are called


a. ions


b. isotopes


c. elements


d. both a and b

5. An element is defined by the number of  


 is has


a. neutrons


b. electrons


c. protons


d. ions

6. The Strong Nuclear Force is responsible for 


a. keeping protons from repelling each other in the nucleus


b. allowing the electrons to move around the nucleus of the atom


c. keeping the neutrons in the nucleus


d. both a and c

7. Who proposed the idea that atoms cannot be subdivided, created or destroyed?


a. Ernst Rutherford


b. Aristotle


c. John Dalton


d. Democritus

8. Rutherford’s Gold Foil Experiment provided evidence for the existence of


a. protons


b. neutrons


c. electrons


d. the atomic nucleus

9. Who was the first to name nature’s basic particle an atom?


a. Aristotle


b. Democritus


c. Robert Milliken


d. John Dalton

10. Electrons were discovered using


a. Cathode-ray tubes


b. a thin sheet of gold


c. Anode-ray tubes


d. a particle detector

11. The mass number is equal to the 


a. number of protons and neutrons


b. number of protons and electrons


c. neutrons


d. protons

12. The mass of one mole of pure substance is call the 


a. average atomic mass


b. relative atomic mass


c. molar mass


d. mass number

13. Avogadro’s number is defined as


a. the number of particles in one mole of pure substance


b. average atomic mass of the naturally occurring isotopes of an element


c. one atomic mass unit


d. the amount of a substance that contains as many particles are there are atoms

14. Which of the following is the best value for Avogadro’s number?


a. 6.022 x 1023


b. 6.023 x 1023


c. 6.022 x 1022


d. 6.022 x 10-23
15. Molar mass uses which of the following units


a. amu


b. grams


c. grams/mol


d. mols/gram 

16. Energy to create the Strong Force comes from


a. electrons


b. protons


c. neutrons


d. both protons and neutrons

17. When the nucleus forms, a small amount of mass is converted into energy.  This is known as


a. Fusion


b. Fission


c. Mass Defect


d. Energy Defect

18. Fusion is  


a. the splitting a heavy atom into two or more nuclei


b. creating larger atoms from smaller atoms


c. a release of radiation


d. electromagnetic radiation

19. A potassium isotope has a mass number of 40.  How many of each subatomic particle does the isotope have?


a. 19 protons, 19 neutrons, 19 electrons


b. 19 protons, 20 neutrons, 20 electrons


c. 20 protons, 20 neutrons, 19 electrons


d. 19 protons, 21 neutrons, 19 electrons

20.  A Ca2+ ion has the following subatomic particles


a. 20 protons, 20 neutrons, 22 electrons


b. 20 protons, 22 neutrons, 19 electrons


c. 20 protons, 20 neutrons, 20 electrons


d. 20 protons, 20 neutrons, 18 electrons

21. The difference between the mass of an atom and the sum of the masses of its protons, neutrons and electrons is called

a. atomic mass

b. mass defect

c. molar mass

d. mass number

22. What unit would be used to measure the mass of an atom?

a. g

b. amu

c. molar mass

d. ounces

Short Answer/Problems

23. Explain what a radioactive isotopes half-life is.

24. List 3 properties of an electron

25. What did not change between John Dalton’s Atomic Theory and the Modern Atomic Theory

26. How many atoms are there in 7.02 g Si?

27. What is the mass in grams of 1.5 x 1023 atoms Mg?

28. How many moles of atoms are there in 5.87g Ni?

29. How many protons, electrons, and neutrons are in a neutral atom of Br-80?

30. Write the nuclear symbol for carbon-13

31. Write the hyphen notation for the element that contains 15p, 15n, 15e-

32. How many protons, neutrons and electrons are in an atom of Al with a +1 charge?

33. What does the Law of Conservation of Mass state?

34. What is the Law of Multiple Proportions?

35. What is the Law of Definite Proportions?

36. Distinguish between fusion and fission.

37. The half-life of polonium-218 is 3.0 minutes.  If you start with 16mg, how long will it be before only 1.0 mg remains?

38. Complete the following table:


	
	Location
	Mass
	Charge

	Proton
	
	
	

	Neutron
	
	
	

	Electron
	
	
	


39. How many electrons can fit into the 1st energy level? 2nd energy level? 3rd energy level? 4th energy level?

40. What is amu, and what is it used for?

41.  What makes an atom unstable, likely to decay?

42. Draw a diagram of a physical change.

43. Draw a diagram of a chemical change.

44. Find the average atomic mass of Oxygen if 70% is Oxygen-16 (mass of 15.994915), 20% is Oxygen-17 (mass of 16.999131), and 10% is Oxygen-18 (mass of 17.999160).

Answer Key

1. d

2. a

3. c

4. b

5. c

6. d

7. c

8. d

9. b

10. a

11. a

12. c

13. a

14. a

15. c

16. a

17. c

18. b

18. b
20. d

21. b

22. b

23. Time required for half of the atoms of a radioactive nuclide to decay

24. Negative charge, present in all atoms, mass is approximately 1/2000 of a H atom

25. All matter is composed of atoms and that atoms of any one element differ in properties from atoms of another element

26. 7.02g Si x (1mol Si/28.09g Si) x (6.022 x 1023 atoms Si/mol Si) = 1.50 x 1023 atoms Si

27. 1.5 x 1023atoms Mg x (mol Mg/ 6.022 x 1023 atoms Mg) x (24.3 g Mg/1 mol Mg) = 6.05 g Mg

28. 5.87g Ni x (1 mol Ni/58.69 g Ni) = .100 mol Ni

29. 35p, 45n, 35e-

30. 13 6 C

31. P-30

32. 13p, 14n, 12e-

33. Because all chemical reactions involve the rearrangement of atoms, mass is neither created nor destroyed in such changes

34. Atoms of each element have their own characteristic mass, so compounds consisting of these atoms always have the same composition by mass

35. Only whole atoms combine in chemical compounds, so different compounds between the same two elements must result from the combination of different whole numbers of atoms

36. Fusion- light nuclei combine to form a heavier, more stable nucleus

Fission- a very heavy nucleus splits into more-stable nuclei of intermediate mass

37. At 3 minutes 8 mg remains, at 6 minutes 4 mg remains, at 9 minutes, 2 mg remain and at 12 minutes 1 mg remains…12 minutes

	38. 
	Location
	Mass
	Charge

	Proton
	nucleus
	1 amu
	Positive

	Neutron
	Nucleus
	1 amu
	Neutral

	Electron
	Energy levels around nucleus
	Basically zero (1/2000 of a proton)
	negative


39. 1st – 2, 2nd – 8, 3rd – 18, 4th – 32 

40. amu stands for atomic mass unit – used to measure the mass of a proton/neutron or a single atom.

41. stable atoms have a proton:neutron ratio between 1:1 and 1:1.5.

42.  








   =>  

43.  








   =>  

44.  (.70)(15.994915) + (.20)(16.999131) + (.10)(17.999160)

16.3961827

