
CHM1 Review for Exam 5 

The following are topics and sample questions for the first exam. 
 
Topics 

 
1. Mendeleev and the first periodic 

Table 
2. Information in the Periodic Table 

a. Groups (families) 
i. Alkali (group 1) 

ii. Alkaline earth 
(group 2) 

iii. Noble gases 
(group 18) 

iv. Halogens (group 
17) 

v. Calcogens (group 
16) 

b. Periods (rows) 
3. Metals, nonmetals and metalloids 

Main Group, Transition Metals, 
Rare Earth and Actinide 

4. Periodic Table and Trends in  

a. Electron configuration 
b. Atomic Radii 
c. Electronegativity 
d. Ionization Energy 

Orbital diagrams 
Changing Subshells 
Spin pairing energies 

e. Electron affinity 
7. Formulas of some nonmetals 

a. Ions 
i. Cations 

ii. Anions 
b. Periodic relationships 
c. Activities 
d. Relative sizes  

8. Periodic Trends in Electron 
Configurations and orbital 
diagrams 

Valence electrons 
(electrons in the outer most shell) 

 
Multiple Choice Questions 
 

1. Which of the following elements 
is a noble gas? 

 
(1) krypton (3) antimony 
(2) chlorine (4) manganese 

 
2. What is a property of most 

metals?  
 

(1) They tend to gain electrons 
easily. 

(2) They tend to loose electrons 
easily. 

(3) They are poor conductors of 
heat. 

(4) They are poor conductors of 
electricity. 

3. Which of the following elements 
has the highest electronegativity 

 
(1) F (3) O 
(2) Cl (4) S 

 
4. The amount of energy required to 

remove the outermost electron 
from a gaseous atom in the 
ground state is known as 

 
(1) first ionization energy 
(2) activation energy 
(3) conductivity 
(4) electronegativity 
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5. When an atom of phosphorus 
becomes a phosphide ion (P3-), 
the radius 

 
(1) decreases 
(2) increases 
(3) remains the same 

 
6. Which of the following elements 

is most likely to form a cation? 
 

(1) F (3) Si 
(2) Na (4) Au 

 
7. As the atoms of the Group 17 

elements in the ground state are 
considered from top to bottom, 
each successive element has 

 
(1) the same number of valence 

electrons and similar 
chemical properties 

(2) the same number of valence 
electrons and identical 
chemical properties 

(3) an increasing number of 
valence electrons and similar 
chemical properties 

(4) an increasing number of 
valence electrons and 
identical chemical properties 

 
8. As each successive element in 

Group 15 of the Periodic Table is 
considered in order of increasing 
atomic number, the atomic radius 

 
(1) decreases 
(2) increases 
(3) remains the same 

9. Which famous scientist 
developed a the first periodic 
table? 

 
(1) Mendeleev 
(2) Dalton 
(3) Bohr 
(4) Thompson 

 
10. Which of the following is the 

most reactive nonmetal? 
 

(1)  Ca (3) O 
(2)  Ni (4) Al 

 
11. What occurs when an atom of 

chlorine forms a chloride anion? 
 

(1) the chlorine atom gains an 
electron, and its radius 
become smaller 

(2) the chlorine atom gains an 
electron, and its radius 
become larger 

(3) the chlorine atom loses an 
electron, and its radius 
become smaller 

(4) the chlorine atom loses an 
electron, and its radius 
become larger 

 
12. As the atoms of the Group 17 

elements in the ground state are 
considered from top to bottom, 
each successive element has 

 
(1) a larger radius and a higher 

first ionization energy 
(2) a larger radius and a lower 

first ionization energy 
(3) a smaller radius and a higher 

first ionization energy 
(4) a smaller radius and a lower 

first ionization energy 
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13. Which of the following electron 
configurations represents a 
halogen in the ground state? 

 
(1) 1s22s1 

(2) 1s22s22p1 

(3) 1s22s22p6 

(4) 1s22s22p63s23p5 
 
14. Which of the following elements 

is a transition metal? 
 

(1)  Lead (3) Calcium 
(2)  Iron (4) Nitrogen 

 
15. Which of the following is not a 

diatomic element 
 

(1)  hydrogen (3) nitrogen 
(2)  carbon (4) fluorine 

 
16. The element in Period 4 and 

Group 1 of the Periodic Table 
would be classified as a 

 
(1)  metal (3) nonmetal 
(2)  metalloid (4) noble gas 

 
17. Which list of elements is 

arranged in order of increasing 
atomic radii from left to right in 
the list? 

 
(1) Li, Be, B, C 
(2) Sc, Ti, V, Cr 
(3) Sr, Ca, Mg, Be  
(4) F, Cl, Br, I 
 

18. Which of the following 
compounds contains an alkaline 
earth element? 

 
(1) NaCl (3) Al2O3 
(2) Sc2O3 (4) CaO 

19. As the elements in Period 2 of 
the Periodic Table are considered 
in succession from left to right 
there is a decrease in atomic 
radius with increasing atomic 
number. This may best be 
explained by the fact that the 

 
(1) the core charge increases and the 

added valence electrons shield 
each other from this charge. 

(2) the core charge increase and the 
added valence electrons do not 
shield each other from this 
charge. 

(3) the core charge decreases and the 
added valence electrons do not 
shield each other from this 
charge. 

(4) the core charge decreases and the 
added valence electrons shield 
each other from this charge. 

 
20. Which of the following elements 

has three valence electrons 
 

(1) Li (3) Ca 
(2) Al (4) C 

 
21. What is the atomic mass of 

carbon? 
 

(1) 1 (3) 6 
(2) 4 (4) 12.01 

 
22. In which list are the elements 

arranged in order of increasing 
atomic mass? 

 
(1) Cl, K, Ar (3) Te, I, Xe 
(2) Fe, Co, Ni (4) Ne, F, Na 
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23. Which list of elements contains 
two metalloids? 

 
(1) Si, Ge, Po, Pb 
(2) Si, P, S, Cl 
(3) As, Bi, Br, Kr 
(4) Pb, Sb, I, Xe 

24. Which of the following ions has 
the smallest radius 

 
(1) F - (3) Na+ 

(2) O2- (4) Mg2+ 

 
Definitions.  Define the following using complete sentences 
 

25. Electronegativity 
 
 

26. Cation 
 
 

27. Metalloid 
 
 

28. Period 
 
 

29. Atomic number 
 
 
 
Short Answer Questions.  Show all work. 
 

30. Explain the general trend in atomic radius from top to bottom in the second group 
of the periodic table, based on your understanding of electron shell structure and 
core charge.  Show how the core charge is calculated for at least two of the 
elements. 
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31. As a neutral sulfur atom gains two electrons, what happens to the radius of the 
atom? 

 
 
 
 
 
 
 
 

32. Based on your understanding of how the periodic table is organized explain the 
following 

a. Why there are only two elements in the first period, but eight elements in 
the second period. 

 
 
 
 
 

b. Why elements in the same family generally form the same types of ions. 
 
 
 
 
 

c. Why the noble gases are so stable. 
 
  
 
 
 

33. Write valence orbital diagrams for the following and indicate how many unpaired 
electron each atom will have. 

 
a. N  

 2s 2p 
 
 

b. Li 
 2s 2p 

 
 

c. Cl 
 3s 3p 
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34. Shown below is a plot of the first ionization energies for the second period 
elements. 

 
a. Explain the fundamental reason for the general trend in first ionization 

energy from left to right in the period, including how core charge is 
determined and shielding effects of core electrons versus valence 
electrons. 

 
 
 
 
 
 
 
 
 
 
 
 
 

b. Explain the anomalous behavior that is observed in this graph. 
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Answers 
 

1. 1 
2. 2 
3. 1 
4. 1 
5. 2 
6. 2 
7. 1 
8. 2 
9. 1 
10. 3 
11. 2 
12. 2 
13. 4 
14. 2 
15. 2 
16. 1 
17. 4 
18. 4 
19. 2 
20. 2 
21. 4 
22. 1 
23. 1 
24. 4 

25. The ability of an atom to attract electrons. 
26. A positively charged atom or group of atoms. 
27. An element that has properties of both metals and 

nonmetals. 
28. A horizontal row in the periodic table, in which the 

elements chemical and physical properties change in a 
systematic way. 

29. A number unique to each element that corresponds to the 
number of protons in the nucleus. 

30. The atomic radius increases as you descend the second 
group because all the elements in the group have the 
same core charge, but the valence electrons are in shells 
with greater n values that are further from the nucleus.  
The core charge is calculated by subtracting the charge of 
core electrons from the positive charge of the protons in 
the nucleus.  For example, Be has four protons and two 
core electrons, 4-2 = 2+ and magnesium has twelve 
protons and ten core electrons, 12-10 = 2+. 

31. As atom gain electrons to for anions the radius increases. 
32. (a) The first shell only has an s type subshell which can 

only how up to two electrons. The second shell has both 
an s subshell and a p subshell, therefore in addition to the 
two electrons in the s orbital, since there are three p type 
orbitals, the p-subshell can hold up to six electrons, for a 
total of eight electrons in the second shell.  (b) Elements 
in the same family or group have the same core charges 
and the same number of valenc lectrons.  When these 
valence electrons are lost they for ions with the same 
charge.  (c) The Noble gas have completed valence shells 
of electrons and are therefore very stable. 

33. (a) N three unpaired electrons; (b) Li has one unpaired 
electron (c) Cl has one unpaired electron 

34. (a) The core charge increase from left to right in a period, 
therefore the valence electrons are attrated to the nucleus 
to a greater extent.  Core charge is calculated by 
subtrating the charge of core electrons from the charge of 
the protons.  (b) the dips in the graph occur fist when the 
subshell changes from s to p type, since the p orbitals are 
slightly higher in energy than the s.   The second between 
nitrogen and oxygen and occurs when each of the p 
orbitals has one electron the next electron must spin pair 
which is not as energetically favorable. 


