
Chapter 4 Early Atomic Theories
3

Review Questions

1. Identify the following elements as metals, metalloids or nonmetals. 


Class
#2
#3 
Class
#2
#3 
Class
#2
#3

a) sodium   Metal
(A)
1

b) boron     Nonmetal  (A) 13(3A)
c) calcium  Metal         (A) 2 (2A)
d) antimony Metalloid  (A) 15(5A)
e) chlorine  Nonmetal   (A) 17(7A)
f) iron      Metal                8(8B)

g) aluminum Metal  (A) 13(3A)
h) silver   Metal          11(1B)
i) silicon metalloid (A) 14(4A)
j) zinc Metal                 12(2B)
k) neon  Nonmetal   (A)   18(8A)

l) iodine Nonmetal  (A)    17(7A)
m) selenium Nonmetal (A) 16(6A)
n) manganese Metal            7(7B)
o) phosphorus Nonmetal (A) 15(5A)
 

2. Which of the above elements in question 1 are representative elements? 

 

3. In which family and/or group are the elements in question 1 found? 

 

4. Use the lettered locations to identify each class of elements: 

a) transition metals C
b) metals BCE
c)  nonmetals A
d) inner transition metals E
e) metalloids D
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5. List the properties that allow us to classify elements as metals, nonmetals or metalloids. 

Metals tend to be malleable, lustrous, ductile, good conductors of heat and electricity, high density, high melting temperature.
Nonmetals tend to be gases or brittle solids at room temperature, poor conductors of heat and electricity (insulators), low density, low melting temperature
Metalloids (Semi-metals) dull, brittle, semi-conductors (used in computer chips), properties of both metals and nonmetals.
 

6. What is an atom? 
The atom is the smallest particle of an element that retains the properties of that element.

7. State the main ideas for Dalton’s atomic theory. 
Dalton’s Atomic Theory

1. All matter is made of tiny indivisible particles called atoms.

2. Atoms of the same element are identical in size, shape and mass; atoms of different elements are different.

3. Atoms of different elements combine in whole number mass ratios to form compounds. This is known as Law of Definite Proportions. Each compound has a specific mass ratio of elements. Water is always 8 grams of oxygen for each gram of hydrogen. 

4. Chemical reactions involve the rearrangement of atoms. No new atoms are created or destroyed – Law of conservation of mass.

8. What are the charges and relative masses of the three subatomic particles that are of interest to the chemist? 
	Name
	Symbol
	Charge
	Relative Mass (amu)
	Actual Mass (g)

	Electron
	e-
	1-
	1/1840
	9.11 x 10-28

	Proton
	p+
	1+
	1
	1.67 x 10-24

	Neutron
	n0
	0
	1
	1.67 x 10-24


9. Describe the makeup of the nucleus of the atom. 
The particles of the nucleus are called nucleons and are either protons (p+) or neutrons (no).

10. What information does the atomic number of an atom give? 
Atomic number of an atom gives the number of protons in the nucleus; it gives the identity of the atom – which element.
11. What information does the mass number of an atom give? 

The mass number of an atom gives the number of nucleons in the nucleus (total number of p+ and no) used to identify the isotopes of an element.
12. What is an atomic mass unit? 
The atomic mass unit is defined as one-twelfth the mass of a carbon-12 isotope.
13. What are isotopes? 

Isotopes - atoms of the same element can have different numbers of neutrons; therefore have different mass numbers and different masses.
14. Name three ways that isotopes of an element differ. 
1. different numbers of neutrons

2. different mass numbers

3. different masses
15. What is the atomic mass of an element? Explain why the atomic masses for most elements are not whole numbers. 
The atomic mass of an element is a relative mass based on atomic mass units and the weighted average of the different isotopes of the element. The weighted average leads to decimal values.
16. Element carbon is atomic number 6. How many protons and electrons are in a carbon atom? 

The element carbon is atomic number 6 so the carbon atom has 6 protons and 6 electrons.

17. The atomic number of an element is 11. What is the element? 

The element is sodium Na

18. How many protons are in the nuclei of the following atoms? 

a. sulfur
b. phosphorus
c. calcium
d. cadmium

S – 16
P – 15
Ca – 20
Cd - 48

19. Two isotopes of oxygen are oxygen – 16 and oxygen – 18. Write the nuclear symbol for each. 

168O
188O
20. Use the periodic table to determine the number of neutrons in these atoms. 
a.
12C
b.
15N
c.
226Ra

12 – 6 =6
15 – 7 = 8
226 – 88 = 138

21. What parts of Dalton’s atomic theory no longer apply to our view of the atom? 

That every atom of an element is the same as all the other atoms of that element.
22. The element copper is found to contain the naturally occurring isotopes 6329Cu and 6529Cu. The relative abundances are 69.1% and 30.9% respectively. Calculate the average atomic mass of copper. 

Weighted average mass = % as decimal x mass + % as decimal x mass + % as decimal x mass
Weighted average mass = 0.691 x 63amu + 0.309 x 65amu 


= 43.533amu + 20.085amu 


= 63.6amu

23. Uranium has three isotopes with the following percent abundances:
 23492U (.0.0058%); 23592U (0.71%); 23892U (99.23%). What is the atomic mass of uranium? 
Weighted average mass = % as decimal x mass + % as decimal x mass + % as decimal x mass
Weighted average mass = 0.000058 x 234amu+0.0071 x 235amu+0.9923 x 238amu


= 0.013572amu + 1.6685amum + 236.1674amu


= 237.8amu
24. Complete the following table: 
	Atomic number
	Mass number
	Number of protons
	Number of neutrons
	Number of electrons
	Symbol of element
	Nuclear symbol

	7
	14
	7 
	7
	7
	N
	147N

	9 
	 19
	9
	10
	9 
	F 
	 199F

	 19
	39
	19 
	 20
	19
	 K
	 3919K

	27 
	59
	27
	32 
	27 
	Co 
	5927Co 

	34 
	79 
	34 
	45
	 34
	Se
	 7934Se

	8 
	16
	8 
	8 
	8
	O 
	168O 

	14 
	28
	14
	14 
	14 
	Si 
	2814Si 

	1 
	2
	1 
	1 
	1 
	H 
	21H

	38 
	83 
	38 
	45 
	38 
	Sr 
	8338Sr

	92
	238 
	92 
	146
	92 
	U 
	23892U 

	6 
	14 
	6 
	8 
	6 
	C 
	146C

	35 
	79 
	35 
	44 
	35 
	Br 
	7935Br

	8 
	17 
	8 
	9 
	8 
	O 
	178O


25. The table below shows some of the data collected during Rutherford’s gold foil experiment: 
	Angle of deflection (degrees)
	Number of deflections

	5
	8 000 000

	10
	5 000 000

	15
	100 000

	30
	    8 000

	45
	    1 500

	60
	       500

	75
	       220

	>100
	       190


Total deflection = 13 110 410 
Deflections due to charge interactions

13 000 000 have very small deflections
Atom mainly empty space went through without obstruction
Under 11 000 major deflections 
Very small number of major deflections
Obstruction must be very small
How did Rutherford explain these results?

26. Explain how empirical data helped Thomson and Rutherford modify their view of the atom. Briefly explain how each viewed the atom after their experimentation.

Before Thomson the atom was seen as an indivisible solid sphere. The cathode ray tube showed that the atom contained small negatively charged particles called electrons. Thomson suggested that the atom looks like plum pudding (Blueberry muffin) - negative electrons embedded in a positive mass.
Rutherford tried to get evidence to support Thomson’s model. The Gold leaf experiment showed the scattering of +α particle. The pattern of scatter lead him to picture the atom as consisting of a + nucleus with electrons outside the nucleus.

27. How are the three isotopes of hydrogen alike? How do they differ?

Alike – symbol is H, same atomic number (1 proton in nucleus)

Differ – # of neutrons, mass number and atomic mass
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The 4 isotopes of lead are shown below:

   1.37%        26.26%        20.82%          51.55%

Use the above data to calculate the atomic mass for the element lead.

Weighted average mass = % as decimal x mass + % as decimal x mass + % as decimal x mass

= 0.0137 x 204 u + 0.2626 x 206u + 0.2082 x 207 u + 0.5155 x 208u

= 2.7948u + 54.0956u + 43.0974u + 107.224u

= 207.2118u = 207.2u
