Chapter 4 – Atoms and Elements 
Elements & Symbols
1) The following trace elements have been found to be crucial to the functions of the body. Indicate each as a metal, a nonmetal, or a metalloid
A) Zinc
B) Cobalt
C) Manganese
D) Iodine

2) The elemental symbols for calcium, silver, and lead, in that order, are:
A) C, Si, Le
B) C, S, L
C) Ca, Ag, L
D) Ca, Ag, Pb
E) Ca, Si, Pb

3) Which of the following has a wrong name for the symbol of an element?
A) H – hydrogen
B) C – carbon
C) Co – copper
D) K – potassium
The Periodic Table & The Atom
4) Identify each of the following as describing either a proton (P), electron (E), or neutron (N).
A) Has the same relative mass as a neutron ____.
B) Found outside of the nucleus of an atom ____.
C) Has no charge ____.
D) Found inside the nucleus of an atom with the proton ____.
E) Has a positive charge ____.
F) Has a negative charge ____.
[bookmark: _Hlk78453428]
5) Identify the element symbol described by each of the following groups and periods:
A) Group 3A, Period 2 = B
B) Group 2A, Period 3 = Mg
C) Group 4A, Period 2 = C

6) Identify the element symbol described by each of the following groups and periods:
A) Group 6A, Period 2 = O
B) Group 5A, Period 6 = Bi
C) Group 1A, Period 2 = Li

7) Identify the element described by each of the following groups and periods:
A) Group 7A, Period 5
B) Group 3A, Period 3
C) Group 5A, Period 4

8) [bookmark: _Hlk78453038](Multiple select) Which of the following elements below can be classified as metalloids?
A) Sodium
B) Chlorine
C) Silicon
D) Iron
E) Carbon
F) Sulfur
G) Arsenic

9) (Multiple select) Which of the following elements below can be classified as metals?
A) Sodium
B) Chlorine
C) Phosphorus
D) Iron
E) Carbon
F) Sulfur
G) Selenium

10) (Multiple select) Which of the elements in the list below can be classified as nonmetals?
A) sodium
B) chlorine	
C) silicon 	
D) iron	
E) carbon
F) sulfur
G) arsenic

11) Provide the name and symbol of an element in Group 3A (13), Period 3.

12) Provide the name and symbol of a metalloid in Period 2. 
Atomic Number & Mass Number
13) Zinc is an essential micromineral that supports metabolic reactions in cells. If its mass number 66, how many neutrons does it have? The atomic number for zinc is 30.

14) Zinc is an essential micromineral that supports DNA synthesis, bone growth, and fortifies the immune system. Determine its mass number if there are 38 neutrons in its nucleus. The atomic number for zinc is 30.

15) What does the 11 represent?
[image: ]
A) Atomic mass
B) Number of protons
C) Number of neutrons
D) Chemical Symbol
E) Element Name

16) What element does this Bohr model of the atom represent? You can use the build atom PhET simulation to practice counting subatomic particles
[image: ]
A) Lithium
B) Sodium
C) Beryllium
D) Helium
E) Aluminum

17) Fill blank: For the following atom, give the number of electrons, protons and neutrons. You can use the build atom PhET simulation to practice counting subatomic particles
[image: ]
A) Protons:
B) Electrons:
C) Neutrons	

18) The component of the atom that uniquely defines the atoms of different elements is the:
A) Proton
B) Electron
C) Neutron
D) Muon
E) Positron

19) Fill in the missing information in the table below.
	Element Symbol
	Element Name
	Part of Periodic Table
	Preferred Charge
	Atomic Number

	K
	
	
	
	

	
	
	Halogen
	
	17

	Cu
	
	
	
	


Isotopes & Atomic Mass
20) Calcium is a major component of human bones. In the absence of Calcium which of the following isotopes will be a great replacement (added to periodic trends) 
A) Americium-241
B) Cobalt-60
C) Sodium-27
D) Strontium-87

21) Radium-223 dichloride (also called Xofigo) with a half-life of 11.4 days has been approved by the FDA to treat metastatic prostate and bone cancers. Why is the Radium isotope a good choice? (added to periodic trends)
A) It is a heavy metal and will move slower through bone
B) It is like calcium and so will be easily absorbed by bones
C) It is an alkali metal and thus very reactive
D) It is a transition metal and can produces plenty of light

22) True or False, the isotope Cu-65 is comprised of 29 protons, 29 electrons, and 65 neutrons.  
A) True
B) False

23) Element X has 3 isotopes with the following Mass (amu) and Abundance (%) values:
Mass (amu)	Abundance (%)
23.99		78.70
24.99		10.13
25.98 		11.17
After calculating the atomic mass, the element X is determined to be:
A) Ca
B) O
C) Ne
D) Na
E) None are the correct answer

24) The average atomic mass of chlorine (Cl) is 35.45 amu and can be obtained using an instrument called a mass spectrometer. Which of the following mass spectra could correspond to an average sample of Cl?
A) [image: ]

B) [image: ]

C) [image: ]

D) [image: ]

25) A neutral atom of uranium (U) has a mass number of 235.  
A) How many protons are in the nucleus?
B) How many neutrons are in the nucleus?
C) How many electrons are in the atom?

26) Magnesium has three naturally occurring isotopes with the natural abundance of each isotope as a percentage of the total written in parentheses: magnesium-24 (78.70%), magnesium-25 (10.13%), and magnesium-26 (11.17%). 
A) Which isotope of magnesium is the most abundant on earth?
B) Which isotope of magnesium has the least number of neutrons?
C) Referring to the periodic table, what is the atomic number of magnesium?

27) Oxygen has four naturally occurring isotopes. The table below shows these isotopes, their masses, and natural abundance.
	Isotope
	Mass (amu)
	Abundance (%)

	Oxygen-16
	15.995
	99.76

	Oxygen-17
	16.999
	0.04

	Oxygen-18
	17.999
	0.2


A) Calculate the atomic mass of oxygen
B) Which isotope of oxygen has the greatest number of neutrons?
C) Which isotope of oxygen is the least abundant in the air we breathe?
Electron Energy Level
28) The fourth shell can have a total of __ subshells, and can hold a maximum of __ electrons.
A)  4, 8
B) 4, 16
C) 4, 32
D) 3, 18
E) 3, 32
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29) Which trend below reflects the correct trend between energy and frequency?
A) Increase energy, increase frequency
B) Increase energy, decrease frequency
C) Decrease energy, increase frequency
D) Increase energy, no effect on frequency

30) How does the energy of X-rays compare to the energy of microwaves?
A) Higher
B) Lower
C) Same

31) How does the energy of microwaves compare to the energy of ultraviolet radiation?
A) Higher 
B) Lower
C) Same

32) How does the energy of visible light compare to the energy of infrared radiation?
A) Higher 
B) Lower
C) Same

33) How does the energy for radio waves compare to the energy of gamma rays?
A) Higher
B) Lower
C) Same

34) Which color of visible light has the highest energy?
A) Red
B) Orange
C) Yellow
D) Blue
E) Violet

35) Determine the group and period of the elements with the following electron configurations:
A) 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 	Group = ________	Period = ________

B) [Xe] 6s2 	Group = ________	Period = ________

C) [Ar] 4s2 3d10 4p3	Group = ________	Period = ________

36) Indicate the number and type of orbitals in 2p sublevel. 

37) Indicate the number and type of orbitals in n=2 energy level. 

38) What is the maximum number of electrons in n=2 level? 

39) Indicate the number and type of orbitals in 3d sublevel.

40) What is the maximum number of electrons in 3p sublevel? 

41) What is the maximum number of electrons in n=3 level?
Electron Configurations 
42) Which of the following Lewis dot symbols is incorrect? Please select your answer by typing only the capital letter A, B, C, D, or E, in the space below. Do not type any periods or spaces, only the letter, or your answer will be graded as incorrect.
[image: ]
Answer: _____
43) Which of the following is a correct electron configuration for Yttrium (Y)?
A) 1s22s22p63s23p64s23d104p65s24d2
B) 1s22s22p63s23p64s24d104p65s25d1 
C) 1s22s22p63s23p84s23d104p65s24d1
D) 1s22s22p63s23p64s23d104p65s24d1
E) 1s22s22p63s23p64s23d104p65s3

44) Matching: Use the following electronic configurations to answer these questions
A) 1s2 2s2 2p6 3s2 3p5
B) 1s2 2s2 2p6 3s2 3p6 3d10 4s2
C) 1s2 2s2 2p6 3s2 3p6 3d3 4s2
D) 1s2 2s2 2p6 2d10 3s2 3p6 3d3 4s2
a) An impossible electron configuration ______.
b) The ground state electron configuration of a common halogen found in salt ______.
c) The ground state electron configuration of an alkali earth metals that strengthens bones ______.
d) The ground state electron configuration for the atoms of a transition element ______.

45) Use the sublevel blocks on the periodic table to write the electron configuration for arsenic.

46) What is the electronic configuration of sulfur?
A) 1s22s22p63s23p6	
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p4
D) 1s22s22p43s23p6

47) What is the electronic configuration of phosphorus?
A) 1s22s22p63s23p6	
B) 1s22s22p63s23p3	 
C) 1s22s22p63s23p4
D) 1s22s22p43s23p6

48) What is the electronic configuration of calcium?
A) 1s22s22p63s23p6	
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p4
D) 1s22s22p63s23p64s2

49) What is the electronic configuration of argon?
A) 1s22s23p64s24p6	
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p6
D) 1s22s22p43s23p6

50) What is the electronic configuration of potassium?
A) 1s22s22p63s23p64s1
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p4
D) 1s22s22p43s23p6

51) Write the electron configurations for the following elements (unabbreviated and abbreviated)
A) Phosphorous (unabbreviated)	_____________________________________________________________
B) Phosphorous (abbreviated)	_____________________________________________________________

C) Iodine (unabbreviated)	_____________________________________________________________
D) Iodine (abbreviated)	_____________________________________________________________

E) Fe2+ (unabbreviated)	_____________________________________________________________
F) Fe2+ (abbreviated)	_____________________________________________________________

G) P3- (unabbreviated)	_____________________________________________________________
H) P3- (abbreviated)	_____________________________________________________________
	
52) Choose one of the above and draw the orbital diagram for that element’s electrons.

53) Determine whether the following are valid. Explain why, if not valid.
A) 1s2 2s2 2p6 3s2 3p6 4s2 4p6 4d5
B) [Ra] 7s2 5f8


[bookmark: _GoBack]Periodic Trends
54) Using your knowledge of periodic trends and the data in the table below, determine the most probable values of the atomic radius and the first ionization energy of Rb
	Element
	Atomic Radius
	First Ionization Energy

	Strontium 
	215 pm
	549.5 kJ/mol

	Rubidium 
	
	


A) 250 pm, 403 kJ/mol
B) 250 pm, 603 kJ/mol
C) 154 pm, 403 kJ/mol
D) 154 pm, 603 kJ/mol

55) Rank the following in order of increasing atomic size (smallest to largest).
A) Nb
B) Zn
C) Mo
D) Kr
E) Rb

56) Given the elements C, O, F, and Si.
A) which is the largest atom?
B) which has the highest ionization energy?

57) Given the elements Li, O, N, Mg, Ca
A) Arrange them in order of increasing ionization energy 
B) Arrange them in order of increasing metallic character 
C) Which element has the highest energy level?
D) Which element has the highest atomic radius?
Isotopes & Atomic Mass
58) Fill in the missing information in the table below.
	ISOTOPE
	Number of Protons
	Number of Electrons
	Number of Neutrons

	
	
	
	

	
	17
	18
	18

	Fe2+
	
	
	24



59)  Calculate the average atomic mass for the following element:
	ISOTOPE
	MASS
	PERCENTAGE OF ABUNDANCE

	??-10
	10.013 amu
	19.8 %

	??-11
	11.009 amu
	80.2 %


What is this element? _______________________________________
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