Table Define the following terms, then label the periodic table with each of them,

10.

11.

Period €510
Group/family
el ™~
S-block % N ,
Ul : vl bad  valing e
Qrowp -2, & ovbiral walent
P-block
|25~ &
D-block
S-12 p
SN PRI . ¥ )
F-bIOCkZﬂf’z . "/\czmxi' 6{‘5 //(;{ g q!,) 1) 0& el A

Transition metals
Mtals

Alkali metals P

0,»-’77»'"1/(’?0 -

L ¢
” / Ineoyngp Ltz A

reactive  paedats

Alkaline-earth metals ) . s b
O Ly 2. et AR
3 ;
Halogens (! R L
oy . 3 ~ oy, fp LG A D
Noble Gases - - o s s g s | S
LN - ﬁ LKA {z,?:i"}'i}uk{{"ﬂ ! &
o Periodic Table of the Elements 1
. T8
A ; VilA
aE 2 P 13 14 15 16 17 25 )
A L A _IVA_ VA NVIA VIIA
3 |4 N 5 I8 |7 |8 g |10
2 p———. r’f‘e S e e 2
e e N aiiinall "N
1 12 i, 3 4 5 6 7 8 9 0 M 1z |18 14 18 16; 17 18 -
MY VB VB VIB VIB Vil B 1B 3 ¢
1§ |20 i21  J2z |2 24 |25 {28 lar j2s g [s0 Y31 jaz (3w i 35 |3 4
3T 38 38 40 41 42 43 44 45 46 A7 48 ‘49 50 594 52 53 54
’ 5
557 55, 5771 |12 73 14 %5 7% w 78 78 80 B1 82 83 84 85 88
‘ 6
87 88 ‘894103 104 105 108 107 108 108 110 " 112 "3 114 115 116 117 118
; 7
n__-\__'/,l 87 &8 69 &0 81 62 63 64 65 85 &7 68 69 7% 71 .
8 [ e’
8g: a0 91 o2 93 94 85 98 a7 a8 9g 100 1014 102 103 j
7 7
] Alkali Metals (") Alkali Earth Metals [} Transition Metals ] Other Metals {1 Metaltolds

[ JOtherNonMetals [ | Halogens [} Noble Gases [} Lanthanides & Actinides
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C. Electronegativity and Electron Affinity

1.Arrange the following elements in order of increasing electr onegatlvfcy

\V\Lf\f; 6{;4\ :'\.,j
a. gallium, aluminum, indium b
ao
b. cal NI Al y ! G
ca c1um, selenium, arsenic
, (oo As S e
34 o 4. 2G

c. oxygen, fluorine, sulfur S C

2.2 = Z2.0

d. phosphorus, oxygeél, germanium (¢ \ f’ &)

2.Will the electronegativity of b%'ium be larger or smaller than that of strontium? Explain.

o S¢
/
. L & E . 74 s
, AL A Girad g fliar  ms Lidiee
Bad £/ deeh a e
A

) vy
Z

o ot s

3.Compare the electronegativity of tellurium to that of anhmony Explain your reasoning.

/(i' b

AN the  be catlids tih gt AN T
T v :J .»-{'i"u. _l,.‘ /!' 4;2’5.“"!{ I ”:"Jn"' 5
QL kil QAL TR T C’; #radort =
i
4.The family within any period with the greatest negative electron affinity is usually the
e, (=
a. alkali metals b. transition metal mo??@ d. noble gases
5.Contrast ionizetZ'on energy and electron affinity. In general, what can you say about these values fy metals and nzn
metals? e
energy J Y Lo | Ty . JIE { £
et AL
qﬂ(f{m &I S A Wﬁ{j . &,
A ,r t A 7 [N
O fost e gmdl ¥ st ko ol YEEA t%t_
} e bt
I e
6.What is the difference between elect1 on affinity and electr onegahwty?
\/:\ \__’_/—v“"\\l, R o
RN Slponrsire
LB 'f’f'—- \L\ ‘@{ ‘/\Tﬂvé TL (’s Ay e

e ’W?' i TN VR R,
B i N [P

7.If an element has a “large negative” electron affinity number where would it be located on the periodic table?

. , &L‘iw
AN - !, ’l
7{\\\,'7 AL E?\.i ) ¥ i’\ "\ .
' uﬁ LRy i) u"ff’/
¥

X
i {
L/

e 17
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F. Atomic Radius
B T X P S formieTy It P

3 s T
m—«w—v«—‘L \;Lu.xuum: aLULLL .Lll Ca\,.ll-uau_vvqxuuuu_..xu_ug‘\.,l.-ul.u LCACEL L.

O otﬁw
Fe or ’AD

Li o@ @\r Ni C:g,a or B

ge Ky)
Cl1 01 Be o@ (j ;ES:‘or S
Se

B
2. Chlorine, selenium, and bromine are located near each other on the periodic table. Which of these

elements is the smallest atom and which has the highest ionization energy7
Chlerinae o vW\,L nicdaest & —
y\awmoiak do leeto2” , AL class

.t . . 4]
ooy o HENON N

(__ [\/\WQ*'O L "\«

o f

3.Which of the following atoms is smallest: nitr[o\g)en, phos&horus, or arsenic? Which of these atoms has

the most negative electron affinity? ,w B
N s ma flest, bt L MOST /upang LA,
pecandt: o} plectvare ( atroYe For

4.Which of the following is the largest: a potassium atom, a potassium ipn with a charge of 1+ ora

rubidium atom? K. ( o oo) K—f— I3 u)

Kb
( 218)

5.Which of the following is the largest: a chlorine atom, a chlorxiae ionwith a charge of 1- or a bromine

ato (100 g
i

6.Which of the following is the smallest: a lithium atom, a lithium ion with a charge of 1+ or a sodium_

atom? CI)O> (7Q9> (oo )
Li!

7.Explain why within a family such as the halogens, the ionic radius increases as the atomic number
. ) .
increases. &2 : et i
K@ z,m».)m‘.e‘f’k “r'D"L‘MéE‘W A

s B (v RV~ S NS

( BV ar 2P TV e aéﬁ-%c: ! e
SR \ww,a%afﬁ rLpial S ¥ adivh
8.In terms of electron confi ration and shielding, why is the atomic radius of sodium smaller than that
gu g y

i ?
O%m:__ O{l ) “‘&m P q dM
ay\o%l\e,f FZ N2 e O Love fk’ o "
AT wg/\(.‘)adg [@3 uj TR ::3) AV
9.In terms of electron conﬁgurahons and shielding, why do atoms get smaller as you move across a

period? .
(\/\B\AM LY 0SS, ? Q.QQ S \}CL,QR AL
ooz ok m@%, & C/l “ iv-,) bt Shieldd Wj
Abﬁ_,% n 5 }‘:f\c/i\%c‘wa-«‘;..

QJ

.)

PRV e

(

" [
L,f

o { . i m _ )
Fubidivm f=winte

Q&"\ 5Y1n €. ) 6

V\o\@‘\(’,ﬁ, KA(‘CV‘ <

Sie CJ:A

st%}

Qe wice. ,‘J‘Sﬂiﬁag} ved Hin t‘:v Sarne
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Practice Using the Activity Series

Sr or Nio

@rl Cror Bi @1 or Cu
Predicting Single Displacement Reactions

Part 1: Write the chemical name for each compound below
Part 2: Use the Activity Series to determine if a reaction will occur.
For those reactions that do occur, predict the products and balance the equation.
If no reaction occurs, write "NR” (No Reaction). >

4 4 ¢ . & }{' C'f.)"';\ é%
1. Mn +  Cr(NOs);— {\\Q / % KV\M‘\J MV‘& iSV\‘k AN \‘zmmassJ?ne mandanese (I)

e e s L D SR 2

2. Cu+ ZnSO4 - NR assume copper (II)

3. Hp+ BICIo P+ Jr'\C/\

4. F,+ KCl— KT\: T C\ 2.

o
5. Fe + CaSO,— N ~ assume iron (111

6. Pb + Zn(NGQ3), — N P assume lead (1I)

7. Co+H,0O — H’) T QD () assume cobalt (1)

8. Zn + KNO; — {\\3 Q\
: / ~
\ :! i
0. Ca + CA(NOs); — QA + C—O‘ N N D&\%

[

10.  Sn + Pb(NOs); — 6/"‘* (MO;)L- + ?(O assume tin (1)

N L
11. Mg +HNO; — U\/\(Z\)é\)oﬁj}l T
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1. Assemble a list of rules f01 ass1gnmg oxidation numbers

(an W&O& m«ﬂ» )

2. Determine the oxidation number of each element in the following compounds.

Oxidation Numbers for each Element

a. SnCly Sn _’i’_& Cl ;(___

b. CasP, Cayl. P - A

c. SnO Sn i_%_ o -2

d. Ag:S Ag ii\_ s - )

e. Hi U \

f. NaHg N -2 H 4 \

g. AlbOs; Al é o _)

h. Se S Q

] Ykk({\lo)/”‘ Hooel N i;, o -)
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i 02 O

o
-

O
(g 4l o -2
L Cloy o 4G
m. S$,05% S j_Q_: 0 _:Z:
n. KMnO, K _t.\___ Mn _)Y_j__ o -

0. (NH4);SO4 N -2 H 1| s +(, 0 -

3. Determine the oxidation number of carbon in each of the following compounds:

AN oy

a. methane, CHy b. formaldehyde, CHO

-7 -2
c. carbon monoxide, CO d. carbon dioxide, CO,

YL SRy

4. What is an oxidation number? How is this different than the archaic definition that calls it “the gaining of hydrogen in a
reaction involving oxygen™? f

Y
)/ . oo
ﬁ??«ﬁct‘é(‘/%’.i B 6"(.) é\{) £op H"‘&{(\)‘Uﬁ
wa, ¢S 27 hpnshon
Aoinsherrtd '
U c.@w\,?é\m.é{

. ]
P . P
ceckion A5

0 r~,§fi PR ' &
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===MNamethese: fgmpoundﬂ =They-may] be eitherionicorcovalent—indicate whi

1ds Use the spectra at the station to answer the following questions.

ich-are-donicand whichare

o

[

-

£
g

T
C

covalent compounds

1)  LOH Lt v ‘P«@; Aired Q\'”M Bond:

) Phr f;p‘m':; phusnis ARl iorpm &4 Bond

3)  NasSOq Sedivm.  Sull Lote Bond:
4) (NHL):S I Ve SU pl Aﬂ Bond:
5) CaCOs Cod el ¢ pur ks "f\ﬁ’&}w{ﬂ Bond:

6) CF, f&'.‘e"'?‘rﬁ 6% % %@M‘{Nﬁ%‘q E W '@_TL {;Q Bond:

7) NaNOs SO&( WOV Vi \ ’\V‘Ym Bond:
8)  P:Ss o @ ‘M%?Mma i é’su}\%«t éu,, Bond:

9) Al(NOs)3 ﬁ”‘w{ Ll PSS {§75 ,-'“é"ﬁ""’& Bond:
10) Mg(OH)2 A O Sa. *‘5 g”’”‘\ 'W“ {V 5K, f J%Bond:

& [y

Write the formulas for the following compounds. Remember, they may be either ionic or covalent
compounds, so make sure you use the right method!

11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

potassium oxide ‘\‘?'*“*'},,«D

D]
phosphorus tribromide 1 b MG

, P -
calcium hydroxide QQ\( ' C} ’%N%' ‘> o
b~ o
dhﬁn'ogen%e ’ \ \B 9"6;:3
carbon monoxide QE:’

o
diboron tetrahydride ‘L::’ 2 \1""\ <

5 T o
phosphorus pentabromide ? DY &

sulfur dichloride SZﬁ Ces -

sodium carbonate N SN ﬁ,,_{::} %

aluminum acetate ;3‘: i ( { Aty Ly hy S "'“‘C“‘) =

Bond: .
C ¥
Bond:
3
Bond: e
P
Bond: St
Bond: (:;mﬂ'
Bond: C;""“'“
-
Bond: e
, -
Bond:
Bond: WI;“'
Bond: j:‘
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10. Magnesium is the eighth most abundant element in the earth’s crust. The successive ionization energies of

 the element are shown below.

s iiisoseving s s

150000 //
100000 /
50000

- P
% Nﬁ"?ﬁ““*"ﬂ? 720 1

" Tonization energy / kJ mol™

] | | | | I ] I
g@%j«ﬁ,&g{{ -1 2 3 4 5 6 7 8 9 10 11 12
A e Gl “* Tonization mumber
/lf\YW\ o Y VA

() Deﬁne the term first ionization energy and state the equation for the first ionization of magnesium.

+f -
 — vt €
/\“{ &)éa» M GAEE
(ii))  Explain the general increase in successive jonization energies of th element

A( mpre. £ are f‘ﬁiﬂﬁ\fﬁd e ape. Mol FABEE 4?5;{‘&%’{7 é’J
@%341 o Pt clnat s .

(iii) Explain the large increase between the ten ;h and eleventh ionization enelgles

Ipsest
At @7 e be remivee ";‘ ’”\”ﬁ‘”ﬁ[ ce fwcw,.s T GRegl
4 «wﬁ&aﬁ mest ?""‘ﬁ*‘"*‘-“” g el 40 105¢ €
11.  The graph of the first 1omzatxon energy plotted against atomic number for the first twenty elements shows
periodicity.
&
2500
2000
First ionization 1300
energy / kT mol™ . _Q’SP
1000 — W
500

T T i i ¥ ¥ 1 T ¥ 1 i 1

T T T T T T T
12345 6 78 9 1011121314151617181920

Atomic number

ReSiaas o pae—

’ ~
(i) Explain how information from this graph provides evidence for the existence of{ mam energy levels )
\\'__,,___..___
and sub-levels within atoms.
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=1 When-dissolved:-beryllium-chloridereacts-with: dzuse}ved silvernitratein-water;aguesus-beryliunmenitrate-

and silver chloride powder are made.

\SDQCJZZ% 39}\% Kf;}g( — L&CNDD > (59
s | IA\ﬂC 23

&

2)When isopropanol (CsHsO) burns in oxygen, carbon dioxide, water, and heat are produced.

o b i 4 [
C"?:; }r\ 5 QJU—\} 4 OZ i C iz Lo ; g ‘\2,,\). )

(="

3)When dissolved sodium hydrox1de reacts with sulfuric acid, aqueous sodium sulfate, and Wate1 are formed.
Mo+ SOq 5

: . ' L Q\f\ : e - )
{\3}{1} i {oa™ Jr\ Q\OL =93 P N0 D g T \”\7/(:/,5.,,3

4)When fluorine gas is put into contact with calcxum metal at high temperatures, calcium fluoride powder is
created.

o,

’“.JF. - S T
2ley T C 5T OV 5 LS

5)When sodium metal reacts with iron (II) chloride, iron metal and sodium chloride are formed.

]

N O (=) 2 %C\ 2,_(.&;;‘6‘} — q\\\) Gi.. C/\ (e%) a{ﬂ& (s)

6) Solid sodium oxide is added to water at room temperature and forms sodium hydroxide.
& ¥
" ""‘3"‘ "";"M D 2 M’é‘ M! O i-..—« -
M%O &y ' f\,; (e Ut l\%)

7) Solid aluminum metal reacts with aqueous zinc chloride to produce solid zinc metal and aqueous aluminum
chloride.

?

. — - o {“" 1'. N
A\ (&) - '"ZLV‘L [/i AT e ’2 (5} it // x \ A 2 y
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g Hhrom secong lonize
5 % £, LY : .
5 if}xizii& R 5 o loge 2ol

oA KU A

1o <7
2.Choose the element with the greatest first ionization energy:

@or aluminum C@Su/n\\ or strontium @ox lithium
Chlorine o@ Chlorine or(ﬂ or"iné Sulfur or @@

Py

3.Which has the larger first ionization ener gy( iumdor potassmm? Why? 0 .
; . )
e dlar oo Lo s 3_/ Lo fr ,  Chenas™ Vo A

Sha Lt r’\/U,J(“mysxt‘&, Iharchee e L0 oLl e
/’{‘\

4.Explain the difference in first ionization energy between lithium and’ berylhum
B ;’\Qg \ 6{‘ [fu,,r’ Fuk cleasr /Aﬁ G /g o _g /W@f f e R ff!) P2 T

Lol i AS @i,aamd 42 7 5%9,; 7%»4 sve. T/E

5.The first and second ionization energies of magnesium are both relatively low, but the third ionization
energy requlrement jumps to five times the previous level. Explam

st e “2) Maz R H’\ vodenes g o ten. +O

/ Vi
sIn Gl 8 rueletts
Josc )LA».QA-«V\ AL 63_.'" /fJ- el X FMOTE. 'ﬁg ,h JL e gi;/‘?’ 7 fz'llg”&lé’”}
6.What is the most likely jion for magnesium to become when it is ionized?

; e
A g < +
7.Compare the first ionization energies for the noble gases.

Wﬂ‘*“’ art all h L de e asst e eguot Jm%f%
4 J
M’}&)}y\ W)+4!\ /’LMCM % C«/{j&‘ 5 7~ -7139 V@ég«/ﬁfﬁ,&»

8.Compatre the first ionization energies f01 a noble %as with, that of a halogen in the same period.

[\fiféi)z{ sﬁf(,v.,\b/ »,LA &t / PV CET

2

9.Where would the largest jump in ionization energies be for oxygen? (with the loss of how many electrons?)

10.How can you tell from a list of ionization energies for an element where a principal (non valence) electron
has been removed?

11!{1 Frknd? ENAL 2y o™
{7 i
b

- —

;H,,; 8! ) j g/w/mf 1A\ /E
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{H) Hydrogo;
1. What is the convergence on emission line spectra?

1w Salcium

/

{#g) Magoesivm
Z/{h«w a—-?\..? f:lf ™ et j aior:)”’(. (o) Newn * ]

1"07£/{-~1\,e,r3 PEPILTLIY fine He

/‘ /L E (//vf. / 3 g,r'f/n&/" m&umj
'

~j%‘m nucleeed 7‘/&&% A

alost f’o?e.ﬂ'f/wf“

2. What do you think is meant by limit of convergence on emission line spectra?
k____//

S rausdt

T -

LerWI+ = A air"!‘i[ D&Lf/a’mﬁ}/ /“//Uéé comd /A”@

canrie? /:’ oL ) exX HeAce

LA RE S AN

Q_sywercanae e cg)f\.'/{ o
2y 4eim A

Pas s Sl

~‘(\/u_\ww* &1 e adovin

oo g h.a.LL/ £ gy

convergence limit
offines In

. 5/4, Lyman series

3. Define jonization energy in simple terms. 3

C£ e . o( fo 2 Baln;ér series

“"L"\

serles
oL ot

&Q o € pi)

uv Lyman

ground

state

how this makes sense.

4. If you were told the “limit of convergence” is determined by the atom’s first ionization energy, explain

o

rgm the lwt E Lovel | o it S

AL
&Mﬁums
lo‘m. (_0_0\ o&é ;‘«#’ WM ’}"’u,@ci{'} iﬁwé
5 L«Lc}ci V\!ifu oj'\ NPTV 5 S ¢ S iarm,
i
A e

L

ol e
“p-
fa=X

" Figure 2.22 The transition
romn=lion=c
corresponds to ionization.

. i &1 Q_@J\&NWCQ_
apn't A p oot Hoa /Q’H’i"" o

\,{}J[/
S
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