Chemistry 106 – Homework Assignment #7

October 19, 1994

Lecture Section 2





Prof. Macero

Put your name and social security number in the appropriate place on the blue answer sheet. Also sign your name on the answer sheet. Choose the best answer to each question. With a No. 2 pencil blacken the circle on the answer sheet corresponding to this answer. DO NOT USE A PEN!
This assignment is due on October 24, 1994. IT MUST BE RETURNED IN LECTURE ON THAT DAY. NO ANSWER SHEETS WILL BE ACCEPTED OUTSIDE OF LECTURE.



1. Which of the following species has the smallest radius? 

(a) S2-
(b) K+

(c) Cl- 

(d) Ca2+
(e) K

2. The electron affinity is the amount of energy involved when 

(a) an electron is removed from the 1s subshell.

(b) an electron goes from the 1s to the 2s subshell. 

(c) an electron is removed from the valence shell.

(d) an electron is added to a gaseous atom.

(e) enough electrons are added to an atom to form an ion having a rare gas structure.

3. Which sequence of ionic radii is not correct? Each correct sequence starts with the smallest and increases in order.

(a) Na+, K+, Rb+ 
(b) Al3+, Mg2+, Na+ 
(c) F-, Cl-, Br- 
(d) N3-, O2-, F- 
(e) H+, H-

4. In each of the following pairs of atoms except one, the atom with the larger atomic radius is listed first. Which one is wrong? 

(a) Cl, Br

(b) I, Br

(c) Ca, Mg

(d) S, Cl

(e) K, Na

5. Which of the following is largest in size? 

(a) Cl

(b) Cl-
(c) I

(d) I+
(e) I-
6. Which Group III element would have chemical properties most closely resembling those of silicon?

(a) boron

(b) scandium

(c) aluminum

(d) gallium

(e) arsenic

7. Which one of the following trends in atomic and ionic radii is not correct? 

(a) Be ( Mg ( Ca ( Sr

(b) Rb ( In ( Sb ( I

(c) Cl ( As ( Pb ( Cs

(d) Ba2+ ( Cs+ ( I- ( Te2-
(e) Li+ ( Na+ ( K+ ( Rb+
8. Which of the following reacts most vigorously with water? 

(a) Li (s)

(b) Mg (s)

(c) Cs (s) 

(d) Na (s)

(e) K (s)
9. Which of the following processes would require the most energy? 

(a) Mg+ (g) ➝ Mg2+ (g) + e- (g)
(b) Mg2+ (g) ➝ Mg3+ (g) + e- (g)

(c) Mg (g) ➝ Mg+ (g) + e- (g)
(d) Mg (g) ➝ Mg2+ (g) + 2e- (g)

(e) K (g) ➝ K+ (g) + e- (g)

10. Which of the following processes is likely to be endothermic? 

(a) S (g) + e- (g) ➝ S- (g) 
(b) F (g) + e- (g) ➝ F- (g) 

(c) Br (g) + e- (g) ➝ Br- (g)

(d) O (g) + e- (g) ➝ O- (g) 

(e) O- (g) + e- (g) ➝O2- (g)

11. Of the following elements, which is most likely to form an ion with negative ion charge of -1? 

(a) Ba


(b) Ca

(c) Si

(d) P

(e) Cl
12. Within a family (group) of elements all of the following properties decrease in magnitude with increasing atomic weight except 

(a) first ionization potential.

(b) metallic character.

(c) electron affinity.

(d) all of these.  

(e) none of these.

13. Consider the following orderings.  

I.
Al ( Si ( P ( Cl

II.
Be ( Mg ( Ca ( Sr

III.
I ( Br ( Cl ( F

IV.
Na+ ( Mg2+ ( Al3+ ( Si4+
Which of these give(s) a correct trend in ionization energy?

(a) III

(b) I, II

(c) I, IV

(d) I, III, IV

(e) none of these.

14. Which of the following statements is false? 

(a) Ionization energies are always positive.

(b) For any atom with at least two electrons, the first ionization energy is always smaller than the second ionization energy. 

(c) Electron affinities are usually negative.

(d) Electron affinities decrease steadily when going from left to right across the periodic table.  

(e) All statements are true.

15. Which of the following statements is true? 

(a) Iron is a representative element. 






(b) Iodine is a halogen.

(c) Silicon is a transition element.

(d) Strontium is an alkali metal.

(e) All are false.

16. Which of the following statements is true? 

(a) The first ionization potential of H is greater than that of He. 

(b) The Ionic radius of Fe+ is larger than that of Fe3+. 

(c) The ionization energy of S2- is greater than that of Cl-. 

(d) The atomic radius of Li is larger than that of Cs. 

(e) All statements are false.

17. Which of the following statements is false? 

(a) A sodium atom has a smaller radius than a potassium atom.

(b) A neon atom has a smaller radius than an oxygen atom.

(c) A fluorine atom has a smaller first ionization energy than an oxygen atom.

(d) A cesium atom has a smaller first ionization energy than a lithium atom.

(e) All statements a through d are true. 

18. In which of the following pairs is there a reversal in the periodic trend shown by the ionization potential? 

(a) Li, Be

(b) N, O

(c) F, Ne

(d) Li, Na


(e) Ne, Ar

19. Which would be the smallest? 

(a) nitride ion

(b) oxide ion

(c) sulfide ion

(d) phosphide ion

(e) iodide ion

20. Main group elements are those elements in  

(a) the s—and p—blocks.

(b) Groups I and II

(c) Groups 1 through 7.

(d) Group 1 and Group 7.

(e) the s(, p( , and d(blocks.

21. A non-metallic element X forms a compound with potassium that has the formula K2X. Which of the following elements could be X? 

(a) silicon

(b) silver

(c) sulfur

(d) antimony

(e) iodine

22. Chemically, which of the following elements is the most metallic? 

(a) calcium

(b) beryllium

(c) mercury

(d) silver

(e) copper

23. Which of the following symbols is that of a relatively unreactive metal? 

(a) Ba

(b) Sc

(c) Rb

(d) Si

(e) Sn

24. In the graph below, the first ionization potential, Il, of elements in the second row of the Periodic Table are plotted according to the element. The Il for boron is less than that of beryllium. The key concept explaining why this is so is  

(a) paramagnetism

(b) 2p electrons penetrate the 

1s2 core less than do 2s
electrons

(c) degeneracy

(d) repulsion of paired

electrons in the p4
configuration

(e) effective nuclear charge.

25. The series of elements which lists correctly, from left to right, a halogen, and alkaline earth, a transition metal, and an active metal is 

(a) Cl, K, V, Mg 

(b) Br, Ba, Cr, Na

(c) O, Ca, Co, Ra 

(d) F, Sr, Fe, Sn

(e) none of these.

