
Atomic Structure Stations
Chapter 4



1. The number of protons in the nucleus also gives the:
a. Mass number
b. Atomic number 
c. Average Atomic Weight
d. Neutrons 
e. Charge

2. In the diagram to the right, what does “B” indicate?

a. Orbital 
b. Neutron
c. Proton
d. Electron
e. Atom



3. The sum of the protons and neutrons in a nucleus is called:

a. Electrons
b. Atomic Number
c. Mass Number
d. Natural Elements
e. Charge

4. The subatomic particle with a negative charge is:

a. Proton
b. Neutron
c. Electron
d. Quark 
e. Positron



Complete the following Table:

7. Are the “Mass Number” and the “Average Atomic Mass” the same 
thing? Why or why not?

Nuclear 
Notation

Hyphenated 
Notation

Atomic 
Number

Mass 
Number

Electrons Neutrons Protons

#5 C 6 7

#6 As3- 76



8. A sample of cesium is 75% Cesium-133, 20% Cesium-132 and 
5% Cesium-134. What is its average atomic mass? 

a. 99.75 amu
b. 130.8 amu
c. 135.0 amu
d. 132.9 amu

Challenge Problem! (Optional) The element gallium (Ga) has two 
naturally occurring isotopes, 69Ga and 71Ga, with an average atomic 
mass of 69.723 amu. Gallium is 60.109% 69Ga, and the atomic mass of 
71Ga is 70.924707 amu. Calculate the mass of 69Ga.



9. Which element would this be?

10. How many electrons are there in a neutral plutonium atom? 

“Element”

X
128

53



11. The letters used to represent an atom of a particular element are 
called?

a. Chemical equation
b. Chemical symbol
c. Chemical bond
d. Chemical formula 
e. Chemical element

12. Positively charged subatomic particles are called:

a. Neutrons
b. Protons
c. Electrons
d. Charged battery



13. The number of atoms reacting, equals the number of atoms 
produced.

a. True
b. False 

14. An atom or molecule with an electric charge is called:

a. Neon 
b. Ion 
c. Argon
d. Molecule



15. Ca2+ is a(n) ______, because it _________

a. Anion, loses 2 electrons
b. Anion, gains 2 electrons
c. Cation, loses 2 electrons
d. Cation, gains 2 electrons

16. O2- is a(n) ______, because it _________

a. Anion, loses 2 electrons
b. Anion, gains 2 electrons
c. Cation, loses 2 electrons
d. Cation, gains 2 electrons



17. The smallest particle of an element that can still be identified as 
the element is called a (an): 

a. Element
b. Atom
c. Matter
d. Molecule 
e. Ion 



18. How many neutrons are in one atom of Oxygen-17?

a. 17
b. 8
c. 7
d. 9
e. 34

19. How many neutrons are there in an atom Potassium-39?

a. 39
b. 19
c. 20
d. 22
e. 42



20. Two isotopes of the same element have different numbers of:

a. Electrons
b. Protons
c. Neutrons

21. It is an accepted part of the modern atomic theory that all atoms 
of the same element are identical:

a. True
b. False



Write the correct symbol for each element listed:

Mass # Hyphenated Notation Nuclear Notation

22. Potassium 39

23. Gold 197

24. Tungsten 184

25. Bromine 80



3Ca(SO4)3

26. How many Calcium atoms are shown above? 

27. How many Sulfur atoms are shown above?

28. How many Oxygen atoms are shown above? 



Aristotle, a Greek philosopher, 
believed that atoms were 
composed of four primitive 
elements: Earth, air, fire and 
water. He believed that the shape 
and size of these atoms explained 
some of their properties. 

29. Why were the theories 
of the atom developed by 
Democritus and other 
Greek philosophers not 
useful in a scientific way?

John Dalton concluded that all 
matter was made of atoms, which 
were indivisible, indestructible 
particles. They could be 
separated from each other or 
combined to form new 
substances.

30. What parts of 
Dalton’s theory were 
correct and which parts 
were incorrect?



31. J.J. Thomson used a cathode ray tube, like the one pictured to 
the right, to study which subatomic particle?

a. Proton
b. Neutron
c. Electron
d. None of the above

32. How did J.J. Thomson’s experiment contribute to our 
understanding of the atom?



33. When you remove an electron 
from a hydrogen atom, what is left?
(Select all that apply)

a. A neutron
b. A proton
c. An electron

34. Which end of cathode ray tube 
pictured above would attract a 
neutron?

a. Cathode
b. Anode
c. Neither
d. Both



35. If an atom is composed of one 
proton and one electron, its charge 
would be?

a. 1+
b. 1-
c. 0
d. None of the above

37. How did Rutherford’s 
gold foil experiment 
contribute to our current 
understanding of the 
structure of an atom?

36. In Rutherford’s experiment, he shot α-particles 
(+ charge) at gold foil. What happened (choose all 
that apply)?

a. Passed right through the gold foil
b. Some α-particles bounced off at large angles
c. All α-particles bounced off the gold foil
d. Combine with gold foil



38. Carbon has an atomic number of 6. 
How many protons are in carbon?

a. 1
b. 2
c. 3
d. 6
e. 12
f. None of these

40. An unknown element has 15 
protons. What element is it?

a. Phosphorous
b. Oxygen
c. Zinc
d. Potassium
e. Nitrogen
f. None of these

39. How many electrons are in a 
neutral carbon atom?

a. 1
b. 2
c. 3
d. 6
e. 12
f. None of these

41. How many protons are in an iron 
atom?

a. 13
b. 53
c. 56
d. 26
e. 28
f. 9



42. How many subatomic 
particles are there?

a. 1
b. 3
c. 12
d. Hundreds

Subatomic particles are any of various self-contained units of matter or 
energy that are the fundamental parts of all matter. Subatomic particles 
include electrons, the negatively charged, almost massless particles that 
nevertheless account for most of the size of the atom, and they include 
the heavier building blocks of the small but very dense nucleus of the 
atom, the positively charged protons and the electrically neutral 
neutrons. 

But these basic atomic components are by no means the only known 
subatomic particles. Protons and neutrons, for instance, are made up of 
elementary particles called quarks, and the electron is only one member 
of a class of elementary particles that also includes the muon and the 
neutrino. More-unusual subatomic particles—such as the positron, the 
antimatter counterpart of the electron—have been detected and 
characterized in cosmic ray interactions in Earth’s atmosphere. 

The field of subatomic particles has expanded dramatically with the 
construction of powerful particle accelerators to study high-energy 
collisions of electrons, protons, and other particles with matter. More 
than two hundred subatomic particles have been detected—most of 
them highly unstable, existing for less than a millionth of a second—as a 
result of collisions produced in cosmic ray reactions or particle 
accelerator experiments.

43. One machine used to study 
subatomic particle is _______.

a. Fusion Reactors
b. Particle Accelerators
c. X-ray Laser
d. Hydrogen Fuel Cell
e. Dynamo

READ THIS FIRST! → 



44. What makeup protons and 
neutrons? 

a. Hardons
b. Leptons
c. Quarks
d. None of the above

45. Quarks always seem to 
occur in combination with 
other quarks or antiquarks.

a. True
b. False

READ THIS FIRST!
Quark, any member of a group of elementary subatomic 
particles that interact by means of the strong force and 
are believed to be among the fundamental constituents of 
matter. Quarks associate with one another via the strong 
force to make up protons and neutrons, in much the 
same way that the latter particles combine in various 
proportions to make up atomic nuclei. There are six 
types, or flavors, of quarks that differ from one another in 
their mass and charge characteristics. These six quark 
flavors can be grouped in three pairs: up and down, 
charm and strange, and top and bottom. Quarks appear 
to be true elementary particles; that is, they have no 
apparent structure and cannot be resolved into 
something smaller. In addition, however, quarks always 
seem to occur in combination with other quarks or with 
antiquarks, their antiparticles, to form all hadrons—the 
so-called strongly interacting particles that encompass 
both baryons and mesons.

https://www.britannica.com/science/subatomic-particle
https://www.britannica.com/science/subatomic-particle
https://www.britannica.com/science/strong-force
https://www.merriam-webster.com/dictionary/constituents
https://www.britannica.com/science/matter
https://www.britannica.com/science/force-physics
https://www.britannica.com/science/proton-subatomic-particle
https://www.britannica.com/science/neutron
https://www.britannica.com/science/flavour-particle-physics
https://www.britannica.com/science/mass-physics
https://www.britannica.com/science/antiquark
https://www.britannica.com/science/antiparticle
https://www.britannica.com/science/hadron
https://www.merriam-webster.com/dictionary/encompass
https://www.britannica.com/science/baryon
https://www.britannica.com/science/meson


46. All of these are “flavors”, 
or types of quarks except: 

a. Top
b. Bottom
c. Charm
d. Strange
e. Beauty 


