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The Periodic Table

A. Structure of the Periodic Table

The modern periodic table is a listing of elements in a gridlike chart arrangement.
'The elements are placed in order of atomic number, and fall into certain positions in the table that reveal
many of their properties and their relationships to each other.
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1. The figure above represents a blank periodic table. Fill in the atomic numbers 1-109, one in each
box. completing each row before moving to the next row. The elements in the two separate rows
at the bottom are to be numbered as if they fit into the positions indicated by the arrows.

e

. Now fill in the group numbers for each of the 18 columns, moving from left to right.

Ao 8L waXede

3. Bv what other name are elements in Group 1 known?

4. Bv what other name are elements in Group 2 known? Allcaline earth madals
5. Bv what other name are elements in Groups 3-12 known? Trans ihion mutals

6. Bv what other name are elements in Group 17 known? Loflo

7. By what other name are elements in Group 18 known? Noble / Trart goirs
8. What is true of the elements \ithin anv group? _Terdte _hoave Stvador—

: . Fropu#—ws
9. Fill in the period numbers for each of the seven rows of the table. moving from top to'bottom.
10. How many elements are in each period? Pew. 2 Yer 2 : & Per. 3 8
Tor. +: 18 Rer. §: I8 Per. ¢ 22 Per T 23 so ol

<~ Xl Q.(T 2.
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B. Relating Electron Configurations to the Periodic Table

The electron configuration of an atom (1s?, etc.) reveals the placement of elec-
trons within the orbitals of the atom and is a key to chemical behavior. The filling order of these or-
bitals is: 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 3s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, 7p.

1. Write electron configurations for atoms that have the following atomic numbers.
< \
33 s+ 2s
\
1: 8% 26 20" 2s
19: I1e¥ 25> 2p° s> 2pt 4!
What, if anvthing, do these electron configurations have in common?

Al represept aboms thad hare | e” 1n. Hha oubermost § orbadal |

What would you expect about the relative properties of these elements?

’r(\wa would he Simalar .

Where are these atoms located in the periodic table? (Refer to a complete periodic table.)
Grovp ! Alladl maSady

What are the names and symbois of these atoms?

2 I hao— L N seduurn— , Neo 1g: pa‘f‘ou.rru;»._,, e

L

[S)

. Write electron configurations for atoms that have the following atomic numbers:
9 lg2 Qs* 29 &
170 g% 2¢% 2p% 357 3@5
35 [eT 25T 2% 26™ 3pY 4T 34" tpl
What, if anvthing do these electron configurations have in common?

AUl roprecend aforty that hare Te” i Haur oudermott p orbatals

What would you expect about the relative properties of these elements? W JI'WUJAI',
Where are these atoms located in the periodic table? GFO\A-P 7 1

N

What are the names and symbols of these atoms? __9 Nuoring , F
17 PLormne , CJ8
30, browane , Br

C. lonic Charge and the Periodic Table

Atoms become electrically charged by gaining or losing electrons. The tvpical
number of electrons gained or lost is related to electron configuration and to position in the periodic table.

1. Calcium, Ca, element 20, tends to form a 2+ ion. Write the electron configuration of neutral Ca
and of the Ca2~ ion.

Ca: g% 2¢>2p° 3¢-3p° 4= “

Car: s> 24> 2p% 3> 3pt

Explain why the 2+ ion is the one that tends tvpicallv to form.

The 2+ tone 1¢ formad IMS loss of 4he 2L e~ precent e e
oubermort oviadnl . Thiy Joss leaves dhe ton. with an. e -
CO'\’D'M% Il Ahat of Ar, a mrobls EAL A tawy J~e.NL 1o
In what group of the periodic table is Ca located? __Car? owe 2 become Ifoelectpopnc
66 Crpies Hoarag G-
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What ions would the other elements in this group tend to form? Why? /n\uui W'W\-Q(’* ]
a0 derd o RBrmm— 2+ uny becarde fhur e configuwraiiey
are $imlar 4o +hat of Ca  and ‘H'\b\é woeuld A Fhaat becoma
Ifoelectvanic with noble gacey b«g lo & 2L e~

2. Sulfur, S, element 16, tends to form a 2 - ion. Write the electron configurdtion of neutral S and of
this ion.

s 15T 2sr2p% 3¢ 2p%
s le¥2s* 2pC 36 200 : .
Explain why the 2 - ion is the one that tends typically to form. TM 2- ton. 1y TErmad
wga,fn., o 2 e, W‘-ﬂv»ck. erler oulgrmest P orWAL/
[ aoum leaver 1hg lore With an. e- c,oy\P:Wn.h‘,qy\- Tao
that of Ac, a roble aac Aorns  dord 4o hacome 1coetichronte with
In what group of the periodic table is S located? G owf> J°) hoble ét“‘" )

What ions would the other elements in this group tend to form? Why?

/(Twu wenld £ dord Fr Forn— 2 - tonyg bacanss Lines
Q.d’l.“\l?jdi@.‘ f oxe JIMW ‘)Lo JW of f av’\J\ +(A¢,<1
IA}NM become foelecdvorie with noble Y N L‘J‘i

g—euvu..r\a 2-e "~

D Atomic Radius, lonization Energy, and the Periodic Table
b o e PR

The size of atoms is measgred ion terms of atomic radius, in units such as
nanometers (1 nm = 1 x 10® m) or angstroms (A) (1 A = 1 x 10" cm). The ionization energy, or
energy needed to remave an electron from a gaseous atom, is typically measured in kilojoules per mole
of atoms. These quantities are related to position in the periodic table.

1. The radius of the first few atoms in Group 17 have been estimated to have the following values:

F (element 9): 0.064 nm 0.15 ] . - T 7 {

cl an: 0.099 nm € 5 ————
= . el :

Br (35): 0.114 nm 3 04— —T— S S S S— ‘,
‘8 /.

[153): 0.133 nm < 75

Graph these values versus S 085 ‘

atomic number in the grid. < : - :

. S AR S S S T T 1]
What do you notice about 10 20 30 40 50 &0 70
the relationship? Atomic number

As atomac rambor mereacts down + he group , the odomiac radias INCreaser

Account for this relationship in terms of atomic forces and structure.

Negochvels, chargad c” are odtrpcled . by dha pogitrvata,
Dorgad. nmacluar. Aldhrugh mere €~ are Wﬂu,t w +ha gemu«ir
w. hoaber oatomie rwumber, Hre st vactive v on Hhe ovliy e—
T NMQJN&MMMR eflect WMMM lug'l-N_

mnir- €~. Tha e - M&Lrnw OJ\OLO'UCHI'E woweoul

each othasr . +e ad nd».u
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2. The radii of the first seven elements in Period 3 have been estimated to have the following values:
Na (11 0.186 nm

Mg (12): 0.160 nm 0.20

Al 13 0.143 nm E ,

Si (14): 0.117 nm 3 015 —— ~
g [

P (13): 0.110 nm 0 1
£ 010 : —]

S (16): 0.104 nm ie)
<

Cl(17): 0.099 nm

11 12 13 14 15 16 17

Graph these values versus )
Atomic numbet

atomic number in the grid.

What do vou notice about
the relationship?

As odomac numdber L ACreases acrods Hhe w dhe adomrc rndans ducreacss

Account for this relationship in terms of atomic forces and structure. )

)\)eto..%wd?} chorped e are adGac ot (-_3, T PM'%W
riclons . More e angh p, and dhar greafor— atlroclive foveas,
are precent m the elemants wr. I'v\é&\u— adowuie, Mumbor, and

the e are ol ko addudl { acrary MW‘ e H{ire fama p.nwup&Q,
enargy level. Thees Faclory 4end o woaba for Hbaﬂ&:'.vd.} svillor adomac

3. The ionization energies of the first three atoms in Group 2 are as follows: rodiul |
Be (41 900 kJ‘mol 900 AN
Mg (12): 736 kJ'mol g \\
E w0 N
Ca (20); 390 kJ.mol 2 \\ —
8 N
: £ 0 N
Graph these values versus g
atomic number in the grid. ie] < |
g N
€ ¢ N
<} | !
T T
What do you notice about 500 || -

5 10 15 p-4 25
Atomic number

the relationship?

A< adomic rumbor lwm drwn the gronp the 1E. dt oreose, |
Account for this relationship in terms of atomic forces, structure, and radius.

As one weove s A Hhe FToup, the owlermort - (oneof Wik

¥ removed MCH__ l'or\'au;(h.ﬁ;n—_‘) are Purthar {rovae ftha Po-f-:\:tv.m
rrcloos , o dn:;‘h e s B Sdivy ePRe andf_xre.m Sdvorgy -ty
aS0FocSad  to A . 'Pma-re.rl‘—l:v/t&a_. !::r M}j’ i ‘W c

fo overtome the ot ractions ande remore tha e,
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4. The ionization energies of the elements in Period 2 are as follows:

Li (3): 519 kJ/mol

2500
Be (4): 900 kJ/mol
B (5): 799 kl/mol € 2000 !
C (6): 1088 kJ/mol % .
N (7): 1406 kJ/mol 2 1500 /
o /'\1/
O 8): 1314 kJ/mol § 4
3 1000 /
F1 (9): 1682 kJ/mol £ /\/
S
Ne (10): 2080 kJ/mol /
500
5 10

Graph these values versus

atomic number in the grid. Atomic number

What general trend do you notice?

As 4he domic numbus IALRALLY Across dhe vew, the 1E ,q-o.nu«ﬂg

Account for this general trend in terms of atomic forces, structure, and radius.
Across Hra p_mx.wd\ﬂ the ovdermoet e~ (1 or mere of Wi iy
rermov-ed d.,unvi Iom;dcbu.-.. \ are. &% fﬂank.-l-k& po eafiv-¢
MRl d/u.p_—b +he 1%&% nuarrburs of p_and 1ACreassd
o ractive fvery. ?Wuvd&_ MoTe enepy it requrred ®
overcema Hae ama_cka ard. remone +he e
E. Periodic Table Word Scramble

Use the clues provided to help you unscramble the letters below to form words
related to Chapter 11. The letters in the circles will then spell out the name of a famous scientist.

CLUES

1. Na, Mg, Cr. and Fe, for example 6. A series

(8]

~1

Charged particle Like neon

3. An unreactive element 8. Rb- and Kr, for example

4. K'to Kr. for example 9. A transition metal

5. Cland]l. for example

1. SALMTE Q _____

2. NCLRETEO - — Q _____

3. NGORA —_— = _Q

4 EPODIR = Q

- NHELOAGS e —— = Q__

6. ALAENHNDTI Q _________

. OLBEN - — — _Q

8 INEETLOSICCRO _____._Q _______

9. NAVIMALUD Q _______
Name
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