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Name Date . Class

section 6.1 Development of the Modern Periodic Table

In your textbook, reads about the history of the periodic tabie’s devefopment.

Use each of the terms below just once {o compiete the passage.

octaves atomic mass atomic number .nine
elements properties Henry Moseley aight
protons periodic law Dmitri Mendeleey accepted

The table below Wwas developed by John Newlands and is based on a refationship called

f
AR SN

the law of (1) w‘g C el . According to this law, the properties of the elements
repeated every (2) 4{ N éﬁfiﬁf\% elements. Thus, for example, element two and
element {3} ALY have similar properties. The lay of [)octaw':s did not work

for alt the known elements and was not generally (4} i &Hﬁa A

IR B 3 1 a4 5

H ¢ W | G | Bo c N 0

8 o 0 o1 w2 13 14

F Na . Mg | Al 5; P 5

The first periodic table 1s mostly credited to (S)ﬁs ) %’i Agle «Z‘an e kf . In his table, the

elements were arranged according to increasing (6) E!\/\lffé 5 . One important

result o{' this table was that the existence and properties of undiscovered

(7).L 2 ol S could be predicted.

The elemen’t\m the modern periedic table are arranged according 1o 1r}creaqmg

(BT ara A , as a result of the work of (S)H /} ¥ by . This
arrangement is based on number of (10} ‘""?f)‘s"" t‘\‘gx VAN in the nucleus of an atom of

the element. The modein form of the periodic table resuits in the
(11%‘?»5(}‘ Al

mcmasmg atomic number, there is a periodic repetition of their chemical and physical

, which states that when elements are arranged according to

(12} L?}«JQV e
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Name

Date Class

Section 6.1 continued

in your textbook, read about the modern periodic table.

Use the information in the box on the left taken from the periodic table to compiete the

table on the right.

fg—}& Aiﬁ % )i

f/ L

7 f Atomic Mass 3. L‘

N 1 Atomic Number 4. |
Nitrogen o Electron Configuration 5. &
14.007 T Chemical Name 16. 73
[Hel2s?2p? (‘ Chemical Symio! 7. 1

For each item in Column A, write the letter of the maiching item in Column B.

b Column A Colomn B
18. A column on the periodic table @&. metals
€ 18, Arowon the pericdic table b, group
ﬁﬂ,j);w 20. Group A elements c. period
T % 21 Elements that are shiny and conduct electricity dl. representative elements
ol L
_ %« 22, Group B elements &. transition elements
In the space at the left, write frue if the statement is true; if the statement is false,
changeﬂ&the italicized word or phrase to make it true. L
P o °
j\‘rﬂ b ”Tn 23. There are twe main classifications of elements, Qﬁh? / 78'e Y %’JQ‘EE £
A.{ FAL 24, More than tllree-ffirtl‘?s of the elements in the periodic table are i
ameials. i (AL : 1\ ~ - ;
L Mastelf Mglels fooe <7 o kil 4¢
U‘ .} }1 25. Group 1A elements (except for hydrogen) are known as the alkali ;
/ metals. S
o 4 =
= < =
Y. g Fr ) =
‘ ; Ly 4{(2“"“ 26. Group 3A elements are the alkaline earth metals.
) - 4
Uif { an 27. Group 7A elements are highly reactive nonmetals known as i
) % halogens. :
j’:;% (e 28. Group 8A elements are very unreactive elements known as £
transitton metals.  J10 E%i QZ:}{:; 2R E

32

29,
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Metalloids have properties of both metals and-frrer TFafstiion . it wa g‘ﬂ@gﬂf}g //’
metals. R
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&/\ﬁ {% A8 f-\ ?‘;e\ Mbkd{”) "é?) Q(’L( i f)\{--g% \JK\'.{,‘ ?:'iﬁig;’ %ﬁ,

3. Whai ap elements n the s-biog ¢ nave in common? ' ‘

gl 2 Mﬂm%% N et o O Shaped @f%;Jr:af

‘ 1 o EYEAN ) |2 L
4. What is the valence electron configurztion of sach elementin group 1AT X 5. s
o ) . e ) O PPN
= Vhat is the valence electron configuration of each slementin group a7 X0 g oY oy

m

Why does the s-biock span jwo groups of elements]

i, S ech x.j‘j{{ Ol O gz-g ﬁbw ”‘&j ) (L,/(Qi rohg

’ g

-.!

. Why coes the p-block span six groups of &l ements’

b3

w@a@,h m‘@ "‘PM_, .2 ﬁ"‘i’,@zimwud{ Cealn hald 7 Jig@ Vo {

- i
IR W

& /4 f"\;%iju«\ ﬁf ”}i“"w qff,_/ (e H bedpra 1S bt ' k
chach o

" "
nie

&, Wiv are there no j;:—b‘lorkh siements in period 17

/ |
AN g ‘*% P B s #-’-1-§E Pl T ﬁwg}?wi G X JVE el
) o 7

of lorge of o s kel

o, Whar is the ending of the electron conflguralion

.

ezch eiement in grout 4A7 ] L/
. .

a0 What is the elecoon configuraton of n=on’?

. 7 < - { {)
B oy - o I 2 )
4%. ip what period doss The first d-energy sublevel appear? { Sed  dievyy (€U

Delas P f

4%, Wy does the d-block span ten groups ©f elements?

A wdmble L eah © QO J slecdrong
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14, What is sheuration of zach slzmem | Rl S z
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”% () { o 1 L L{ (! % b
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44, Wha: is the elecwron configuration of tanium? J 1y S o SR,
= —_ N not L
5. In what period foes the first f-energy subisvel appear! D 3
. . ‘ . . - . i
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tise with Chapter &,
Section 6.3

Which aroups and periods of elements are shown in the whle of atomic radii?

Wbmmm/ia ,E\U"*?;« «%’J AT

2. In what unif is aomic rading measured? Express dus unit i1 SSienlnio notaunon,

ey 5 f b by e El?r’ )
il 9!‘%*?4)('?_%’@ by 0 T A‘ﬁﬂ;
? " i . - N
. What are the vaiues of the smallest and largest atomic radis shown? What elements have
these atornic radi:?
v “ ey l

— <} .1k L Tj’%*{fw

4. What happens to atormic radil within a pe as the atomic number increases”

Rt

/“%ZU)M\ - {"“«La‘f}\i‘ s E/%&U}’f\ s ‘%%}%;‘fiti‘}fﬁ
[

— ]
£

Cite any exceplions to the generalization you stated In vour answer to question 4.

» S DU 4 \ \
[y 15 m.f% o~ oolsiains A QP\;'; At A
: ‘ 7

1SE

&. Whas necounts for the wend in atomic radis within a perod?

h

et & AV ?j 5 ‘lf\u L ¢ %ﬂm% [ u««g{:z:w ALV L AT P Y
%Th«, ple z;fﬁ} (oS ghe Ao i,aa‘/«f Ly @é’.iak?z‘f;-f close s

7. What happens 10 atomic radii within o group as the atomic mnmbe*‘ increases”

. jé”\:. . A H
A as iﬁf’"'«&'ig‘ﬁ Y ce 2R éi.f"' SN {’“ LaiA CA Mﬁ;&, ¢ “;\VJ A
i ' H by I
/gu O (et 2y Yp Aazin “ﬁ"%;}w TR ol

8. ;%,7 anv excepuens o the generalizagjon vou stated in VOUT anSWwEer t0 GUEST

AN AT S E"‘ef/ﬁ S1 5 ‘*5«%« i
W
What accounts for the trend m atomic radii within a group?

o N #% . . i
o dinsd AL AR Ainial B m)m\m,-{ s;ﬁ%

lovregey b A g:;%w ety phrasin

144
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£ {TJ\V" i g:‘?j&““""'"){:y b
% L} N

%@, in the tab"ﬂ. of 1omie radii. now 1s the charge of the ions of eiements n groups 1A—SA
related to the group number of the elgrnents?

j ‘ b, N ¥
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Periodic Trends

-operties of the elements tend to change in 2 prediciable way, known Diiertives
1d, as you move across a period or down a group. You will explore » Compare period and group
periodic trends in this section. Do the miniL.AB on the next page o trends of several propertias.

several properties that behave penodically. . . (
e Reiate period ang group

trands in atomic radil to

1i¢ Radius electron configuration.

~tron cloud surrounding & nucleus is based on probability and does

AN . : e Voosbuiar
= a clearly defined edge. It is true that the outer fimit Of an glectron _ @iy
defined as the spherical surface within which there is 4 90% proba- on -
* finding an electron. However, this surface does not exist in a pays- lonization energy
octet rule

y, as the outer surface of a golf ball does. Atomic size is defined by
wely an atom lies o 2 neighboring atom. Because the nature of the
ying atom can vary from one substance to another, the size of the atom
so tends to vary somewhat from substance to substance.

netals such as sodium, the aromic radius is defined as half the distance
1 adjacent nuclei in a crystal of the element. See Figure 6-11a. For Figure 6-11
s that commonly occur as molecules, such as many nonmetals, the

electronegativity

| The table gives atomic radii of
| the representative elements.

ded metailic
um.atoms in 1A e Chemical symbaol 8A
stal lattice ; Ly 2p74+—— Atomic radius .
! DA | THe 31
| [ ‘ . ! ;
. . i | @—l-—— Relative size | ‘
| D i ® |
| | 24 3 4A SA BA  TA | '
] | ; } i ‘
Be 112, | B 8 C 77 N 75 0 73 F 72 |MNe 71
| ;
2 i |
& & e e @ & &
i | ‘ 1 ‘
I " : i
KNa 186 ?EAE 145 8 118 F 110 | & 103 | CE 100 | Ar 98‘
Radius 3 ; i
| $ €& & € 6 & ©
e radius of a metal atom in ' i ;
netaiiic crystal is one-half 'K 227)ca 197| | Ga135| Ge122]As 120 Se 119 Br 114/ Kr 112 1
2 distance betwesen Two | o ! | |
jacent atoms in the crystal. 4 » ; e @ ﬂ ® ‘ ©
| i :
nded nonmetal ‘ in 167 | Sn 140 | Sb 140  Te 142 Xe 131
irogen atoms Lo ! ‘ |
v 5 i :
\V".‘ . 7‘1 pm @
Y N ‘
At 140 i &n 140
6 | ’
| |
Radius . . ‘ \ . . S
@ The atomic radii of the representative eiements are given In picome-
12 radius of a nonmetal ters {1 % 10°'2 meters) and their relative sizes are shown. The radit
om is often determinad far the transition metais have been omitted because they exhibit
am a diatomic motecule of many exceptions to the general trends shown here. What causes the
velement, increase in radii as you move down a group?

6.3 Periodic Trends 163




section 6.3 Periodic Trends

In your textbook, read about atomic radius and jonic radius.

Circle the letter of the choice that best completes the statement or answers the guestion.

1. Atomic radii cannot be measured directly because the electron cloud surrounding the
nucieus doss not have a clearly definsd

C. Outer edge. d. probabiliry.

3

a. charge. b. mass, <:

2. Which diagram best represents the group and period trends in atomic radjj in the periodic
table? e

-

S Generaily increass

Generally decrease

=

Generally
increase
Gener%ﬂy
increase

[ SR

1
Generally
decrease
)
Generally
decrease

3. The general trend in the radius of an atom moving down a group 1s partially accounted

4. A(n) _______ is an atom, or bonded group of atoms, that has a positive ar negativs
charge.
a. haloge “Lh.on ¢ isotope &, molecule

5. An atom becomes negatively charged by
L&, paeining an electron. b, gaining a proton. €. losing an elecon. 4, losing a neutron.

6. Which diagram best represcnts the relationship between fh“‘ cuam&t r of a sodium atorn

and the diameter of a positive sodium ion? .
N

=0 o =00 =0 ()
Na  Na* - Na Na* Na = Na°t

Study Guide for Contant Mastery _ Chemistry: Matter and Change = Chaoter's
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for by the _
a. decrease in the mass of the nucieus, ¢. increase in the charge of the nucleus
b. fewer number of filled orbitals. *%:d:}me}amgﬂgf the.guter electrons by inner elacrrons.
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Section €3 continued

in your textbook, read about ionization energy and efectronegativity.

Answer the following guestions.

7.

1+

e,

=

2.

=i
bt

LPILY G vt [ e (TJ.’
JTT

What is ionization energy? !

Jf‘i} &SN, é’;) Ay J'/f!,, {,;%\(Qg,\

Explain why an atom with & high lonization-energy value is not likely to form 2 positive

1078 .
N AAAVS WA AT o f}/t{c‘/j(‘@‘\m s«/\(;&i e f}f‘m‘/\ -
rdbnmat s N I 1L\ e b S SIS

‘ V\Ei‘( L’-j /}

f

b

T
<
&

m.s,}u\g WA Y AN 9 i A 1

"‘:“.'{C,._d

. What 15 the p;riod trend in the first ionization energies? Why?

; [ A< (O mpds mmM (N Oher Jm' CeriVe

T O&J,&{/’\L (’Lb"i’\ N e . {f it /Um f/f:‘v) thn o f}?%fuzl/
rﬂzﬁf}'c e bt ?HM}

Wﬁat is the group trend in the ﬁrtgz ionization energies? Why?

on \’\({f«bi oW iy, m?»‘% 0Ll A A Al
/:;/\ kaﬁx\r\m CY{} Q\/{/}PZV *ﬁiﬁ;ﬁ)rr g oy diﬁf}/\“i v e
T Vs %;% comnod e, {/

. Srtate the ocief rule.

Llbgdn e dan f'mr/% a?&a”{b“‘Jr el e (g tle (L«'Jf‘v’“ S AL SL qti-\‘@.w"
St ciedt ’Hm/g log et ‘“}?”M}Lﬂ«- ot oot wa

What ao=s the J“CU’OI}EG&HVIW of an element mmuﬂ"f‘

| mml 41)9 QJ L,lm‘t, LWWJ
l’)«i ~LAF@-’%L»~1 ’%‘h}& @(‘*;‘"\.hrh(j ﬂ"%dw\

. What are the period and group trends in electronegativities?
Dvoedd e ‘mwme,.v‘” 'U( f’\mi’i} &—{

e ;‘,w\f [a) i}ml
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