7.20
  Identify the most metallic element in each of the fol​lowing sets


(a) Li, Al, P, Ar


(b) Mg, Ca, Sr, Ba


(c) C, Si, Ge, Sr, Pb

7.22  What is the charge of each of the following ions: (a) hydride (b) calcium (c) chloride

(d) oxide   (e) potassium

7.23 A student had three test tubes containing the gases O2,  CO, and Cl2. The gas in test tube A extinguishes a flame, does not react with aluminum and when dissolved in water forms neither an acidic nor basic solution. A burning splint is inserted into test tube B. The splint bursts into flame. The gas is colorless. The gas in test tube C has a yellow‑green color and reacts with hydrogen gas to form an acid. Identify the gases.

7.24 Which of the following are solids at room temperature, and which are gases?

(a) CO2     (b) BaO 
(c) CuO     (d) F2       (e) NO

7.25 Which of the following compounds are ionic and which are molecular?

(a) N2O   (b)  NaCl        (c)  As2O3   (d) PF3   (e) CaSO4
7.15
Based on their positions in the periodic table, select the atom 
of each pair that has the larger value of the indicated atomic property:


(a) ionization energy, Na or Mg


(b) ionization energy, Mg or Cl


(c) electron affinity, Cl or Br


(d) atomic radius, K or Cs


(e) atomic radius, Se or Br

7.17 List three properties that distinguish nonmetals from metals.


7.19
Classify each as a metal, metalloid or nonmetal:


(a) Si   (b) Ba    (c) Au    (d) Xe    (e) I

7.26
Which elements have the lowest ionization energies?


(a) those on the right side of the periodic table;


(b) nonmetals;


(c) those on the left side of the periodic table;


(d) halogens;


(e) (a) and (b).

7.27
Which element has the largest atomic radius?


(a)
B
(d) In


(b)
Al
(e) TI


(c) 
Ga

7.28  Why doesn't sodium ordinarily occur in the 2+ ion?

(a)
low electron affinity;        (b) high second ionization energy;    (c)  yellow flame test;

(d)
large atomic radius;          (e) small density.

5.
The outermost occupied main shell of hydrogen contains 1 electron, so on the basis of electron distribution, one might expect hydrogen to have properties similar to those of which elements?

7.
Elements in which the last added electron is in an incomplete outermost shell are


classed as 
elements.

Periodic Properties

Using only the periodic table on the inside front cover of your text, circle the appro​priate species for each characteristic given.

9. Larger covalent radius, Rb or Sr

10. Larger covalent radius, Ga or In

11. Larger covalent radius, I or Xe

12. Greater atomic mass, V or Cr

13. Greater atomic mass, Ru or Os

14. Greater nuclear charge, K or Ca

15. Greater nuclear charge, Sc or Y

16. Greater effective nuclear charge, Cs+ or Ba2+
17. Larger ionic size, Rb+ or Sr2+
18. Larger ionic size, Rb+ or Cs+
19. Larger ionic size, O2‑ or S2-​

20. Larger first ionization energy, Li or Be

21. Larger first ionization energy, Ca or Ga

22. Larger first ionization energy, Ge or As

23. Larger first ionization energy, As or Se

24. Larger first ionization energy, P or As

25. Greater shielding of valence electrons, Zr or Hf

26. Higher electron affinity, Br or I

27. Higher electron affinity, Te or I

Using only your periodic table, circle the appropriate element or substance for each characteristic given.

34. More metallic character, Sb or Te

35. More metallic character, Sn or Pb

36. More nonmetallic character, Si or P

37. More nonmetallic character, Se or Te

38. More metallic character, Ge or Sn

39. Greater activity as a metal, Sr or Ba

40. Stronger acid, HCl or HF

41. Stronger acid, H3BO3 or HNO3
42. Stronger base, LiOH or KOH

43. Greater acidic character, B(OH)3 or Al(OH)3
44. Greater basic character, CaO or CO

45. Greater acidic character, Bi(OH)3 or Sb(OH)3
46. Greater ability as a reducing agent, Na or S

47. Greater ability as an oxidizing agent, F2 or I2
12. Name the family to which each of the following elements belong:

a. Fe
d. Sr

b. Cl
e. Rb

c. Ar
f. Nd

13. Are the following elements metals or nonmetals?

a. Mg
f. Bi

b. Si
g. Co

c. Ge
h. Mo

d. Br
i. Xe

e. O

14. Name the family to which each of the following elements belong:

a. Es
e. Kr

b. I
f. Fr

c. Au
g. Ca

d. Yb

15.
Given the position in the periodic table, what is the most likely oxidation state that each element will have when forming an ion?

a. Cs
d. K

b. N
e. Al

c. Br
f. S

16.
Would you expect the following atoms to gain or lose electrons when forming an ion? If so, how many would be gained or lost?

a. Be
e. F

b. Cl
f. Li

c. Al
g. P

d. 0

23. State the number of valence electrons in a neutral atom of each of the following elements:

(a) rubidium
(e) beryllium

(b) indium
(f) silicon

(c) phosphorus
(g) bromine

(d) krypton
(h) selenium

24.  Identify the following as either a representative element or a transition element:


(a) strontium
(e) copper


(b) selenium
(f) fluorine


(c) iron
(g) silicon


(d) germanium
(h) potassium

25.  Identify the following elements:


(a) group IIA, period 5        (c) group VIIA, period 2


(b) group IVB, period 4      (d) group IIA, period 2


Which of these four elements have similar chemical properties?

26. Data for the nuclei of three neutral atoms are shown here. Which two atoms have similar chemical properties? Give a reason for your choice. atom A contains 4 protons and 5 neutrons atom B contains 8 protons and 8 neutrons atom C contains 12 protons and 12 neutrons

27.  Identify the elements listed in problem 23 as metal, metalloid, or nonmetal

28. Arrange the following elements in order from the most metallic to the least metallic: (a) sulfur, chlorine, silicon, phosphorus (b) tin, rubidium, silver, palladium

29. Arrange each of the following groups of atoms in order of increasing atomic size: (a) B, Al, Ga (b) Sn, Sb, Te 
(c) Cd, Si, Ga 
(d) As, P, Cl 
(e) O, F, Cl

30.  Arrange the following groups of atoms in order of increasing ionization energy: (a) Be, Mg, Ca (b) Te, I, Xe (e) S, Cl, F

31. For each of the following pairs, predict which element has (1) the larger radius and

          (2) the larger ionization energy.

(a) Na and Cl
(e) Ne and Xe

(b) C and O
(f) N and Sb

(c) Li and Rb
(g) Sr and Si

(d) As and F 
(h) Fe and Br

32. For each of the following pairs, predict which element has the higher electron affinity: 

(a) Na and Cl 
(b) Cl and I 
(c) Cs and Cl

36.  Dmitri Mendeleev predicted the properties of elements that had not yet been discovered at the time he developed his periodic table of the elements. We can do the same thing. Element number 116 has not yet been discovered or synthesized. To what chemical group would element 116 belong?

