
• ........ ,'.. __ "Jll ••
---. 
----tha,.~ sd(· 'Gvr C--+---~
 

TRUE·FALSE QUESTIONS Cam:cf ().J1 f~/~e o.nGwe~ 

l. There was no periodic table before electron configurations of the elements were known. 

(%) Mendeleev had no explanation for the gaps in his periodic table. 

3.	 The chemical and physical properties of elements vary in a periodic manner when the elements are 
arranged according to increasing atomic mass. 

(9 The representative elements include all the metals and nonmetals. 

5. The electron configuration of the outermost electrons of the noble gas elements is ns 2np o, 

® Carbon is a representative element. 

7.	 Gallium is a nonmetal. 

® Electron affinity is the energy change when an element such as Brz([) acquires one electron to 
become an ion: 

9.	 As a rule. the metallic elements have higher ionization energies than the nonmetallic elements. 

Electrons in the outermost shell of a many-electron atom do not feel the full attraction of the 
positively charge.d nucleus. 



II.	 The -ilum1C f-iLllu, incre~,,:, \\\[h Il1erC-i,lng -illlrnlC nl,t'" \\lli1111.1 ::r,'up. ".:llt:,,; "':~;':,::i\'l1 .;;,.;:\ 

decreases. 

® The effective nuclear charge increases in a group as atomic mass increases, 

13.	 The atomic radii of representative elements vary more than those of transition clements in a period 
of the periodic table. 

SELF-TEST A 

I.	 The element francium is extremely rare. and very little is known about its chemical and physical 
properties. Use the following data to estimate its density and ionization energy: 

K Rb Cs 

Density (gjcm.1) (J.~6 1.53 un 
Ionization energy (kJ /moll ~19 ~03 375 

The element technetium (Z = ~3) does not occur on earth. The densities uf \Ill :.lnLl Ru Me ll',~ 

and 12.~ gjcm-'. respectively, Estimate the density of Tc. 

3.	 The periodic table has been extended to include the transuranium elements (Z > 92). What 
elements would element number 104 be similar to in chemical properties? 

Which is the general electron configuration for the outermost electrons of elements in Group 4A? 
a. ns 1 b. ns Z c. ns~np~ d. ns!np 2 e. ns 2np"nd 7 

5.	 [n what group of the periodic table is each of the following elements found? 
a. Is 22s2 2p6	 c. [Xe16s 24fI45d5 

b. [At14s 1	 d. [Ne13s 23p 5 

@) Use the periodic table to write the electron configurations of Cr, Sb, and Pb. 

7.	 HoW many valence electrons does an arsenic atom have? 

Successive ionization energies-first, second, third. etc.-always show an increasing trend: II < [, 
< 13 < In' For aluminum atoms. which ionizati~n energy value will show an exceptionally large ­
increase over the preceding ionization energy value? 
a. second b. third c. fourth d. fifth e. sixth 

9. Write the electron configurations for the following ions: 
a. Caz+ b. Sez- c. Cl- d. Mnz+ e. Co)+ 

An At atom is isoelectronic with which one of the following? 
a. Ne b. K c. Sc3+ d. C1 2 - e. Na + 

11.	 Which atom should have the largest radius? 
a. Dr b. CI c. Se d. Ge 

@ Which is the larger ion or atom in each pair? lCttPhu ..) 
a. [- or Cs+ b. Ne or K+ C. Mg or Mgz+ 

13. Which atom should have the greatest ionization energy? (tXpl..;.) 
a. Se b. Te c. Na d. Si e. S 

@ Why does atomic radius decrease in going from left to right across a row in the periodic table? 

15.	 Which two from the following would be most likely to have similar ionization energies? B, C. Si, Al, 
At. 

~. 



SELF-TEST 81
 

Periodic RelmlOl/Ships lImong fhe Elements 161 

. .......-­

Without referring to the periodic table. write the electron configuration of the dcmenr v. ith atomic 
number 21. 

How many valence electrons does an atom of phosphorus have'!
 

Write the outer electron configuration for [he halogen elements.
 

Based on periodic trends. which one of [he following elements has the greatest ionization energy')
 
CI. K. S. Se. Be 

Which of the following has the largest radius') "a -. \-Ig:- ..·\1". SC. Ar. 

Identify an J~oclectronic pair among [he following: :--ia - ..-\r. K -. "e. Se>. 

Which of the follov.:ing atoms ha~ both a large ionization energy and a large negative electron 
atfinity'l K. :--ie. Br. Fe. ~. 

Of the following. which is the most metallic element? V. Ge. Se. As. Zn. 

self-TeST 82 

1.	 Write the electron configuration of Sc by first finding its position in the periodic table. 

\9 Write the symbol of an element with five valence electrons. 

3. What group of elements has the outer electron configuration ns 2np5? 
r--. 

G) Based on periodic trends, which one of the following elements has the smallest ionization energy? 
CI. K. 5, Se, Br. 

®
 

5. Which of the following has the largest radius? 52-. Ar. Se 2 -, 0 2-. AIH-.
 

How many electrons does each of the following species have? Na+, AT, K+, Ne. Se:-.
 

7.	 Which one of the following elements has both a low ionization energy and a small negative electron 
affinitY? K. Ne. Br, Fe. N. 

® Which of the following is the least metallic element? V, Ge, AI. As, Ca. 


