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eer*.
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i! t,.:[5,--^Jl.u ;.1 L:;4J1".:-) ; .,atiJlojr? J -:. \
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.JFJI f et'tn.;tlflt uez,-
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.,Ul :;ra; * c )-"1art7 ':ta-r* ih-Jl i*'tul

J1.; ,LJl l-#-t-"J:*i .J-:'+l- l-"J:.e 't*Jl t3-a- 'Z

"[-I: 
ri":r; cd,+:rr caill-r>e..:o o,il;4 t.]-;,;:lt

.k+ lLt " iJrUJll-+1-,"rr Je L;i# (dJ-a jjl.i-^

:L-rjl3 .jri.3.Jl fi .riauJly J[3'tJl o1,13: **j LJ

..irl )rt' eW

;li.ll €ts r* els$ll

Jt,I^,"r, IiJ . ;J l, L*i .:li * -r e sl7 LJ I dl-U'*"' I

;rlFli/ i.J6b.rl"J ue^1e.->,J'u*" L6 *;
idll ,lr,--"Yf +; Jt€)j-i lL c4-r-xJl;-lt 1U-io+

[L;r;Ul 
f 
L-il ir, ;r1; c]>tb!;!j"qr ci*.'Ul .4

L;>.bcl.qJ3 .a*1!l j" L-ll ,tr"7rJl;:is t!.9:i-

&Ua>)lef rs ngl11Jl, B r-i+ll

("C) J"rt;.2tsz4l('C) ,[Jl i.2l'2> 4st

JSdltpl
30 s;L.l-,-r:J1.4

60 s;L +lt.t*t
90 s;L -r,-ll-t t

120 s;L rillr*,

lpilt
:+JbJl1;*'!li,:.iL, itL-y !F'lJ {)At rL

.O-**:clfl: i- 6.,1jJl 6-r3Jl :-b ,f rj'rr>'i o

.lrrJl oi.a i-i;J LjyJl Ly-Jl c-rtl$-l i'-.1 y'

a'r.J,".:rl d[6 L

..^Jl d w,-1, t,oJii.*:i t+JY, -Li*;,rr:, pu .r

LJ;riJl f y eJ-i ) .:uerSJll Ji UX, i,/ cli
4** e.* en

i..eyi:r-L.bJ>-*.g+ ../ c.ill UJic,L.--a..li 'Z

.b,,L- f a-il eUjJ r;lfl,rr-r
6JiJl;.15 *^" t"€* f *ily r?i .3

a..tJt+.iJl ;td.aii

.;jDAiJl gH c.,tc.9,"*'" )1,-DUI Ql
.LlJllFru F#';L" ,$i,j -')'\lJlCti '

.lFrJl Jr frW* C". y":r; g+J!,--Ltl '
67 adlnrtg.rl+rl d.rs

Rutherford's ExPeriment

&t'la*t

.l"5tJ1*Ie;;Jt Ll;,!l uan.lF .t-)^j '
.':iti: 4L J*i r e! '

adf..rl illJt{"Jl

f Jc;U;'! I 
f 
U;:-l3 

"./+1 
r6t::-Yle a'-E-y'Jl

. Cil*Jl eV : cLorri3 .rLil,, Il

tl'aJarr.rl CieCl

.i_;p14>

&lgrllg itr.tt

.,.:13:"!l Jl.i-;,:lJ (12T-13D .rl*j-',Jl 
')L 

gr:t

elyg!t

I



Atgsltg it+.tt

..rl3r'Yl JLJ"A (12T-13T) ,>t J,.AI JLg.tt

al;+l sl3rll

J,-fuJlJ cJ-J>.ll-o .p3--!!f ,y k JL,:-lj<-- .

j\ u .e 1l;Jl -e, s"Al j r r)?t-" )l,Jl ii L;) !,>l l;6

;: -t'-1,* q J:,{-dli,,-L J l-,';ri JL",r-H-
. +": ;f "rS"Ult .*-- ;.(J,e c.--hJl ;J.cJl

,;*Cr ti+ a;;Std|;1r<Jl,;*J1".:-l dr^(-

.dJ,--,yl5;:.l.*Jl

;d+"n'l

€ J*c-J'-ll ol.'Jijl CE f_+.- .r-Ls dr..rii; .

,&.rjl t""rJ g- ,tL;;lf ?--lUi,"-a.o y +-1FrJl

.,-,1LJl '>V3^*-

;." 3 ml J;\ 8M .rl.ri" 15; HCl r;-"- *..!
. )hill,LJl ;,9 ml 

"rl! 
l2M ";S;HC1 p"-

-rtl,0.2 M o;l.,l-i, r$ Pb(NO3)2 JJ-L" P-.!
,-L;;t,LJl;, 4E qo5 JtIl opi) I ,.:l,; ;+ 66 g

.1 Loll.ri, f JLJ,".JI Mc*,Ul,-Ui t
32g-rt1,0.2 M ,j.tiu;SlCuSOn Jj^, F--{
7 ,;rSt,LJl ,," 4U q.5 .-,r II d/tJl .rt+-r5 ir

.lL o1lJ.i, f JLJ,-.JI ,F" 'r,Ul .i-ri

-,>1 ,0.2 M o-,t.l-;, #*MgSOn ll*. FA
..i.iJt *LJl ;, "!lj qf's .J, MgSO4.7 H2O a 49 g

.lLo;lJ.i, f JLJTLJf ,F-,f'Ul.j;it
u:\ ,0.2 M o;r.r-i, #;AgNo. J!..,. fria
$,prSt,LJl;,4U a-"5 e;;;)t c-,,1-# ,-348

.lL o;l.ti." f ,)LJrl,.-Jt P- ,f ,lSl Jil

4.tu*t9 dllt irl
.u.li;;i .+

...^iJl A,*;P .5

.e,-i'Yl :b €,.rGl3;Yl!--.i .6

.+ll oL*-xJl3 iKJl t+t' j5, ;Ji-Jl ,S y e ely .7

(i .Jl+Jt-,:ti3r.(.l)l+ ss$ # (S4r:
.*u.* aJ.rL:,;;jJ13

09(1r, ,t$l -*? CJ*cqil," :,ll q G'tf; .g

.tii," Jh+Jl

,tdr.rl gbgf elegll
,rr jsl"l --$i ai"i*;3 .')lul dL^; Utu' .r

.e?--? J<j" iJtJlr +ll.>L--iJl
,y,-F tsgJ3t;;,li.*=d,n c,-,)\!Jl r'-ji; p::z- .2

€ " 
: -p 1r-tsll;J I:e b -* * t ;L- )1 J .,,,J'-j -2^1:

.€-riJt et{t t-b

Single- Replacement Reactions

&t.rAttl

.t-1 JX-!.:)\-elcS,.r)\.el..o:ll i*:
.:)\-"Lr:J il s s -f q5!^f .>Y.:L-. tU<J 

IUJ'Y 
I J+':*j

.-b*JlJy=)l

,jt.5 -tt:; a*L i.rlJ.,ill ;; '
adf.rrl dllJt{df

rLa 'i r.:ULJI 7r-"; e cL6J-l-*jy.:L;J*J| * Jt-a;tJ- L.-

J t",:- lJ .r tJ l; t ol,"b r;tl C-_6 :c, EhJ I uc)G.:-l 3
.-;;Jl . c*!.:Jl , c-b:-)1. i.E=)tJl ,.rE ,Yl.-J - l_J

Lr=,lab'rll CECI

16 e fli;v i4>J.g.,Llt:rll g.+J ;.ul-l ;i.,^ e-a>

.,ill5tt -b tJ;Jl r-r^i3 c.rYrLJl

a

a
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rq:-)t :d et.!-eti;9y"r-.& #rjt

lrl*-"rl .!rj'!l J$lir4 $:,'J LraV)li'L," Je o"\")l +'k'
..rUl ;.h; Jte *il\ d\ U W vP

.. eW Jli,Iri, J, i^')\Jl g*1l'Jl UW ?P

.:L=)l ?i\biuePr'@
atl8>)l*ll-, C'l3l#Jl

\tL c.,UtJlJeq s,',rl

gtu*ted+l'J'l
11* 3t r23 rloUl-ll Jll"ra d,s>l'23'l

.Gr:^; ;s"lt J*)t*)l;ii'3
.6t:.; j;'lt,-.r"l-'Jl ji '4

&U&)rJl-, ilgldl

,Cu(NOr), 3,ZnCl2-t,/n(NO.)2 U oAt'llJ<-' '
te4r;ld,5t"'! I e A tdPb(SO4) t-"ical;Jl .,!

.;rt;Jt':trJl

Z.r.Jta'iJl ds3 t'

tV * ,hLs.rJl 
"!,cunl 

,;L -U;r Jy-)l J"tir J; '1

.,JV.} A A }b,F
ei,:U3;(J)l :^-5 € { s,;.,,} ;J.cJl -bt-i-;'-u':"''2

.wl$,

a+Jd,ll+iii
.ajLS.:t-e-g 3"..rJt --,>\lJl p-l

lbJ-yel;1,iJl €B *"bJ.-?'- liU :-r1-ul JLt '
f; ',;*Jlsr3

7+4itt

.rl-J, g,. 4-D\tLd i-E-\ \- *-Ll;; 'r4'r'; dl-<'--

6t*j;'lr plr ayj F v-;;Jlr -;utr )'.a'6 r--1

.J,.=Jli

Zglatr l1rtqiJt !,+lr - el5$tl

ol, dlJi j.r,-e,J3J..-JI.,r d/\dJl ,F 'eA) 
lJ- '5

-1^, 
o*ttt l ,h e G,ehvr P\ .;ev)t ti

$,\:Jl c.,l;.LoJ \ F\ be)\At ii;1r.':"" ll"u'"V)l
.Gt:; kiri d,t,,]lr.ttu;

.Ag<Cu<Pb<ZncMg 'o

i,i *,<r,, r.t-';Jr3 #:,7j ;;#''
;* d w:-rlfl i--" d'l'-*,Jl i-.," "l 'e
i,j . t.r.J .i-;;ll,>l r:: c- J'-ttl 13' dL-lrlS1-rt*J I

\L\-, Fld,t.djlj.g,t ;Jl UGa f\sss:41
,; w:-,41 i*" J*s\-Jl .W"',,L'ilAl J-"

UGW rsl ;g:tAl..lp .,ljJ 'dl-:rl5v-'-t eJl ube
.rl;j,Jl d/ tiL]] Fi fy"*-Ul U L5 '.r.tl.r+Jl

'k*""?;"SjJl

dt5 l;!t .q.r*:l .r*y-,-rgJl e oaLc)l o2; '**'' 'g

.) gio- Gt^; P\
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Double- Replacement Reactions

r.!t.rattt

.6.r:llJY-)l.rtU; *3 .

Jy-)l .:>\=l,cJ Li-r.+t""f ..:YrL* .^:(; .
- c)'*Jl

adf{.rl illJl+"rl

.:Y :t-J I J LJb c tnr"-ie .r Li I 
r: 

I I CfJ ( i-E-),\.J I

(dttCl ,sc)v -*13 *>lgritl e--6-t ,Q)ss 4+l"t$Jl

.^i 'Jl,L_J

, nailJl A3Cl

iJ.>lJ;;e i4>

nrgslrrg it+tt
.,.r13.r'!l ,Jt.r;-lJ (12T-13T) .:t =i-c)l JL g.:t

J*Arill
az:> g,a; p A)l U;l krr; ,te r"r "[|tJtr;-.Zi;)l\\> n7;.tJ L;L- h:lr
;" 3 mI.i,--:, c3 M olt.r-i,;s; HCI J,*-" ;;- .

..io;^lf "LJl ;, 9 ml ; lZM ,;s; HCI ,a"=

;* 6 ml J#* c6 M o1l.ri,;S; HCI Jrl.*" ;;- .

..i"lr ,LJl ,, 6 ml ,,; l2Mr,f ;HCl ",a"-

d/ B0 g Lli! (2 M o1lr.i,;5; NaOH Jr*." ;;- .

"Ul iiL;,! ? Ut,-i.iJt ,Ulr,. 
"l"l.i 

q"5,/ NaOH

.1 Lo1l.ri., f*- Jl Jr,Lf ,F- e Wl

Lli!.r .0.2 M o;l.tj, #; BaCl, J/*-" ;;- .

,p;;t,[Jl;,4ti q.5 J'BaCIz.zHrO ,y4B.B g

f JlJr--Jr ,r-e J.,*]lr,Ur&$!i-i;.-3
.1 L oyh.i"

&!b>'l3 FL.rl dir.r

Ai:,rp.el'{-n- -btiJl J-y- q,t-5..ti.*3,. .f O

>sb;lr'l g-..*"J1,.e ;*dJl ;lk+ .iYs.l &i

iii;Jl #t-,.Jldr.rll 'Lerli"i p.r-o3 c.r)\cLcJl

.;jrul *:(V
,ld.rl ef3 el rl5$tl

;r;ri,." q"5t c-!.r.,=Jl J-, L!;*r":Yll ,lj3- .t
r!r;93r.r4Jt ;- GU; r;si .r--.r,"lf i-i, ...:-5lr
, < c>! , <iJl iY *ijl ,t-o , -, ,j-.!' ;_-l ;l L-etc;9r,1,..,
YJ J J . J 4 J'V

.ru3p)l $i ;)-e 4rr;, Jlp*ydt U* S) .,
bfit ref f -V i-',,Ll1C J"L;ri,liJ .iJya*,

.ilr4-...:G;t
g. ilr** ,PWcr,t uJt UGw -;dlJ..-;rul*.j .s

&*")l

6.tu*$cdltJrl

Pb + CuSOn --+ PbSOn + Cu

Cu + 2AgNOe + Cu(NO r)r+ 2Ag

Cu + HCI -----+ no reaction

Zn + Pb(NO z)z- Zn(NOr), + Pb

Zn + MgSOu ----+ no reaction

Zn+2HCl----+ZnClr+H,

Gw g\t,o'st y, ,t;;)l u3;l p.r

a{srl o.'1lqitl 6t{r - rtdr1srl 7O



f+- JI JJ-.JI )4." G> "bill'Ul aiL.e! i ;rt
.1 L o;lJi"

Ll:! .0.2 M o;l.l-;,;5; Zn(NO).U* ;;- .

,LJl ;" il"U a-J.,j Zn(NO3)2.6 H2O ;-" 59.5 g

*Jt Jrr*"lr,F-,-* )i.Jl,tJl aJu! i,rt.j"lt
.1 L.;l$" ,.+.-

tuJ+;rl dlr6 k
.rU si 

'=,'i 
Urr" rJrj,lJy-)l.r)t-cU, e.re,3 .4

l4i- ;iJ-J,t3^, tg*',F,F:,L.651"i # ;"
'Jrt*'Jt;"

;l;gi:t .;l -to lF (#L-Jl *l.l: * 6"rt" ..*,l,JI .5

.#|,".Jtdtlj,-,,

.tib oVll.y;:l .6

e k<^in .:u;,ii,rJ-c rlt--i;'='-,Jtit" '))JJ-" n;'.-."' 'z

i;lr> g;1r,jG JY-bjl3 cr-,l; O;*,1,.i clsl
.J,ruJ >sb -t" ilr.,Ul..rj53 a4

A'r.J'a;ll ;t+iji

.U>t:ia":t-J.rto-i a" jt .rXtll 1j-r

;.(, d li!c.:)\rt-o:Jl lr..<,"..ri -t.ii .-,)ilJl ,"-J &<"
..^rrl 

"r i" atur

q3j rJ jL*;-* ,y +t"1O*ilri V1t tjt4.* -e
,rJl,.rt .<ll ,/V € L.{"lG:-Y /a"1,$.:-Y -,)ALJI

(:2j t€--J olll Jt",:-l ,yV-* t+J!,1;+t -,.
.t-d-l"J

. q"5 c^*J-, \t -i *C.: l;J.cJ I -t l.:.j,)i .-':,\tlj'r5i

.#Ul ;,;:i*" .rt ."5 Jt ,i-l feJ!+Ut ,til

'Ar,'U:.tl

;rlrJl r--iscjtJl dytjlj c.*,l]l .l-ts :Cr jt.r*
.J"UrJl >sb -1, i), .,,Ul .'tjSl; a7"r

Lli! c0.2 M o1l.rj, #;NH4C1 U^, .J;-
? ,yt,j.lr ,LJl ;' 4tJ q.s d NH4CI;'" 10'7 g

.1 L o;h.i, f+- JtJ-ri-."1t ).a,-,-;- .Lill "Ul ArLi,!

50 g tlr!.0.2 M ";lsi, rS lCuSOn dl*- ;;-
? ,rt (*iSl,lJl ;,4u qJ; CuSOn.SHrO ,-r

. 1 L o;lri, f+- Jl Jr^J I Je,- G> rLiSl,Ul ;iL.e!

54 g ui! .,0.2 M o;1.l-;,;f; FeCl, lrJ^' -bJ-
? ut,;;st,LJl ;* 4lG qrs i FeClr.6 HrO c
. I L ollri, f+- ,JtJrU I J4'" G> )ilI ,Ul iiLrl

Ll!! c0.2 M o;l.rj, #* KNO3 Jl*. ;;-
? ct ,P;St,LJl ;' 4U {rs # NO, 6"20'2 g

.1 Lo;l-ri, f+- JIJrt*""JI Je,- G>' Wl ,Ul ;iUl

33.2 gLli! c0.2 M .rl.r-a" ;J; KI J/,=" .-U-
,l'Jli.tt.,,! ? ut,);St'LJl;,.1# a1^sd K "r

.1 L orl.uo f JLJrl,=^lr ,F",-;,-.i";;r

Lli! c0.2 M o;l.rj, F;NarCO. J/*" -bJ-
, p;;t'LJl r, 4tJ q.5,/ NarCOr.H rO,y 24 -B g

f*-,J! Jrl"=Jf ,P-,f Wl,Ul alL."! iJ ;,-:
'1 L o1h.i"

1 1.7 ;,l)L.0.2 M oll-l-i, ;5; NaCl J/'*.. -J;.
aJlii 6:,-i;^.lt ,LJl ;," {tt ;-J C NaCl;-" g

.1 L o-,;l-r.i." f JLJrl"=Jt ,F- A _r.b,i.Jl ,Ul

Lti! c0.2 M o1l.tj, F;NarSOn Jl-,- t;;"
? ut ,,Lilt,LJl ;, 4u q"s./ NarSon 6"28.4 g

. 1 L ollri, f+- ,JtJF; t )-c'-,-;- .bill ,Ul ;rD!

Ll:! .0.2 M orl.r; F;.NarSOu JrJ^' ;;- .

? At..i.iJt'LJl r, 4U t.5 C NarSO, g+25.2 g

.lL oylr.i, f+- JtJ,*J t ).a'- r;- ,Lill ,Ul ijl#!

Lli! c0.2 M o;l-u;, rf; Pb(NO3)2 Jr-I^,. ;;- '
,p;;t,LJlr* 4U +="5 .,-l Pb(NO s)2e66.2g
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3. Na2CO3("q) + 2HC\uq; -----+ 2NaCl,uo, + HrO,1, * aOr,r,

4. BaClr,ur, + NarSOn,uo, --+ BaSOn,., + 2NaCl,uo,

5. ,a\uo, + NaOH,uo, ---+ NaCI,un, + HrOu,

6. Jrti;)
7. 3NaOH,uo, + FeCI.,uo, -----+ 3NaCl,uo, + Fe(OH)31,y

B. Na2SO3(uq) a HCllaql --+ NaCI,uo, * HzOrrl * SOzrgl

9. J,ti;)
10. Pb(NO3)z(aq) + 2K(aq) -----+ 2l3r{Or,uol * Pblrrrl

,e r*ti JIJ-*5 e y\.a 7-o Jl* $Jl , ile rP J-3 .2
\/- J. - --- C a-J. v \;

,i*Cl ^et*:" 
ils*,.c,lJl J'fl:\lr ):?L

' | -t' J,,-JI'rri-r-r'La e 4-:rISl-'.l3J I

W *.,,,t"i .rtj.:ilU;:-Y 4":; #t*.Jl &Jl;.r,i .s

"pYr 
ab)\" ,V\ ,j't-U;lt e teil '#)l:Jt

.,.)YrLdJl 9sb

rlt rl g!f3 €l rl1^r$ll

, .t --)*. s-n L"5 cijli i, 6!L p e--;Ul eL-:-r.Sij .fqC-J- J4 \J'-'

c;{#l ;UiJl ; .J-Jl ./r+jJ .lij .4 p-r 
"pLaJt
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Estimating the Size of a Mole
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136.01 g- 135.51 g = 0.50 g

0.50g 125=0.020g
217 .85 g - 135.51 g=82.349
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100 ml I 4LO0: 0.024 ml

0.029(6.02 x 1023) = l.2xl0" g
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AlClr: 27 .0 g+ 3(35.5 g) = 134 g.

CuH,rOu: 6(12.0 g) + 12(1.01 g) + 6(16.0 g) = 180 g.

24.65 g l13a g /mol = 0.184 mol. .3
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