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.~yJI '-4.,JJ ~ ~~'11 ,,.;_,i..!JI.J .>-\.WI _).._; ~ (') 

-~~1 ~ _,1 ~ JS JL.,.ai jits::JI .-l.J ~ (Y) 

.~ljits::JI JJlp (r') 
J.J .n,ll J,..l..JI I~~~ ~~I ~l_;its::Jl ~ l:!l_jl.!w J,..lc. .l_p...J ~6.. ~ (t) 

Na Cl 

:><: 
NaCI 

Ca Cl 2>< 1 
1 2 

CaCh 

.~.le. l.4 ~l ~ 
:~I 

:~tJI ~4S,.>J.! ~~I ~I ~I 

{'" ~.l ..,.._ ~..)_,J.S ( ' ) 

r~I.S. ~.;_,l.S (") 

~~~~(r') 

l!l.w t -~ ,, • ( f ) 
--~ w--

~wl (o) 

~ 

f'~J~ ~~ (') 

~I jA.J • 

~I _;i\.S:j • 

jits::JI JJ~ • 

~4Jll~l. 

,.~ ~..).)lS ( y) 

~I j.o_; • 

~I ji\S::, • 

.)its::JI J.l~ • 

~4Jll~l. 

4!..A+lll ~ (r) 

~~I.J ~I jAJ • 

~ ~I.J ~I _;ii.S.:i • 

.)its::JI JJ~ • 

~'-f..lll ~~ • 

' I 

I 

i. 

j: 

f:. 

I 
i 
I• 
ll ,. 
!' 
I 

.j 
I 
! 
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~ -·~'1 • (t) .... ~~ 
~ _,....,_ll_, ~I _:,....) • 

~ _,....,_ll_, ~I Ji~S:a • 

)i\S:JI J,ll;U • 

H2S04 ~~~~I • 

~Wl (o) 

~\ j..o.). 

~I Jii.S::! • 

Jits:lll ~l:U • 

~~~~~-

:(Empirical Formula) ~ 8411 ~I ,l (l:a .••• ~hl) ~ ,~1 ~ · 

~-' ·~'-:?..>--=:J.l j,_jfi..J\ wi.J:ill ~ ~ .:~~ yr...-1 ~ c;JI ~~ ~4 u.;L!J 

CH20 ~ -L-1 ~}il ~~ u!-5 C6H1206 ~~ ~ ..U t..~.lll ~,.;-.11 :J~I ~ 

~ ..:~\~~~ • .»._, (t.~i:~_,.J.:~:!A=u..t-:.fi) 1:2: I _,. wi.J:ill ~ .l.le ~ ,:) ~ 
.~ j,_jfi..JI ~WI 0-o ~ J$. .: .. ;'1 _,.,. ~ 

:~1 .. 

:~tJI ~~ ~-'.J~I_, u~.fill 0-o ~fi..JI w4S~ ~}JI ~I~~ 

~-'.J.l.JA J_,.- 3 c.)J u..t-:.fi J,... 2 (1) 

l»?-_,.).:I:IA J,... 1.5 c.)1 u>!.fi J,... I (1..:-l) 

~J.).:I:IA J_,.- 1.069 ~1 u~.fi J_,.- 0.7126 (d 

(~_,.).:~:!A c.)J u~.fi 3:2 ~~ J ~) C2H3 

y~~ ~ J~l ~~,...,I al\ ~~ ui ~ 1.». 1.5:1 ~~ J ~ (1..:-l) 

C2H3 ~}i\ ~I wl ~ !.»._, 3:2 ~I~ I~ .2 ~ 

:~ LaS J=.JI ~ l.ll ~ uc t.j~ ~\ c.:,l ~ k) 
(0.7126) _y...-~1 .l.la.ll uk ~~ C 0.7126 : H 1.069 

1\\ 
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.~~~ '-4y ~ ~~';1 ~~1_, ..>'--"'WI j.o_; ~ (') 

. ~ Y.' ~ _,i ~ JS J;.....i .)Sts::lll r!.) ~ (") 
.wl)!~l J~~ (r') 

J_, <nll J,oWl I~ .)c.~ ~_;:&JI wl_;!~l ~ ~~ J,..\::. ~»-' :Ul:... ~ (1) 

.~..)~4~1~ 

Na Cl 

NaCl 

Ca Cl 2x 1 
1 2 

CaCl2 

:~.1· 

:~tJI u4SyJ.l~~l ~I ~I 

f' .>;.:l ..,...- ~_;_,15. (' ) 

f'~\5 ~_;_,lS (") 

41-Aill' ~ (r') 
~ •• <"II • (f) ~-~~ 

~w1 (o) 

~ 

,..~~~ ~..u!S (' ) 
~~..)A_; • 

~~ ..:~\5:1. 

_;! ts::lll J..) l:U • 

~4-lJI ~I • 

f"~ ~..ul$ (Y) 
~I_).._; • 

~\ _:,!\5:1. 

_;9\.S::Jl J..)l:U • 

~~~~~· 

~~~~(f) 

~~1_, ~I j.o_; • 

~~1_, ~I ji\5::J • 

_;S\S:JI J.:ll:U • 

~~~~~· 
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H 1>< 2 
2 1 

H 

~ .. ('tl • (t) ~~~~ 

~~1_, ~~ _j.o_, • 

~~~_,~I)$~ • 

0 

_:,S\.S:JI J~~ • 

~4-:JI ~\ • 

s:-WI (") 

~\ _y._,. 
~~ )Sts:J • 

_:,St.s:lll J..'l~ • 

~4-:JI ~I • 

:(Empirical Formula) ~ a=lll ~I ,l (.b.w...a~l) 4 hi ~ 

~-' ·"-(.,)~ ~_,s..JI wi.J:ill ~ ~ ..'l~ yr.......:al ~ ~\ ~~ ~4 u~_, 

CHzO ~ -LJ 4}i1 ~~ uJ.! C6Hn06 ~fi. ~ ..tJ t?~l ~yJI :Jw...J\ ~ 

~ ..'ll~\11 o~_, (~i:~..,_,~:u>.~..fo) 1:2:1 y. wl.J:ill ~ ..'l~ ~~ J ~ 
.~ ~_,s....JI ~WI 0-a ~ JS, w'iy. .l~ 

:~1 

: 4tJI ~\.,! ~ J.J~\ _, u>.~.fill r.)A ~ _,s....JI w\.,ISyJl 4_, \II ~~ ~~ 

~_,_,~ J_,.... 3 ~J u>.~..fo J_,.... 2 (i) 

~_,.)~ J_,.... 1.5 ~J uY...fo J_,.... 1 (~.:-~) 

~_,_,~ J_,.... 1.069 ~J u>.~..fo J_,.... o. 7126 (d 

~ 

('1) (~..,_,~ ~J u~.fi 3:2 ~I J ~) CzHJ 

y~\.,1 ~ J_,.......,..JI l.fi.o.: A,;-- all ~I ui ~I~ 1.5:1 ~~ 1.J ~ (~.:-~) 
C 2H 3 ~}il ~~ J ~ 1~_, 3:2 ~I~ I~ .2 c.} 

:~ \....£ J=jl ~I~ y..& l.JC 6.J~ ~~ ui ~ (<:) 

(0.7126) ~\II ..'l.la.ll ~ .6...........i.\.,l C 0.7126 : H 1.069 
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1 
.. 

. 

' 

0.7126 
0.7126 

1 

2x yy..al\..,1 _, 

1.069 
0.7126 

1.50 

C1 Hu 

:(Molecular Formula) ~ 8-11 ~I 

·i L..l ~ ··-'1 ~~ .~ ··-'1 il · J5;. wl ~ ~·~-11 ~~~ L-. -.11 ~~ _b. u ' - -..r.""' - _, <.j ...r.-' (.,?' y...=:wc .) ~ ~ c..r' - (,? 

: ._illj c-..:.:. _iJ ~\.:JI ;uu. ~I_, . -\J _,~I ~I ~ ~ _,i ~_,~I ~\ wl.Sc \.....a.c ufo 

~ s'il ~\ ~ a.,l\ ~\ 

CHz CzH4 
CHzO C6H1z06 
CHzO CzH40z 
FezOJ Fe203 

:(Structral Formula) ~;:JI ~I 

"),•, ..... t·\.~11 . ...!~·--1\~.J..j-<-'lwl ~I ·-\.1""1..:. ·.< .. ··'1~\ . ..~>. '-!.--~-..._,:, ...)"-' <.,;i. - -~ - ~ .) t:l..J y ~ lY' ~ "-?'"" - '-F-

~;J\~1 

H H 
~ \ I 

C=C 
HI \H 

H-C=C-H 

H 0 H 

H-t-~-t-H 
h h 
H 0 

. l.)!_,s:.ll ~ :i..h\,;, "..)j JS ~~ -J. Jb. ~~;; 

:~i 

H-t-~-0-H 
h 

..... 
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;.d .it·"''~\' ~a-ll~~~~ 

~ ,~_,./:11 _Ht;-J ~~':11 w\..,lS_;.Jl 0-o .l::>.l~l J~l .UC ~ t..:~U:. ~ ~~ UQJI 

Lts..ll ~ ~ ,~ ':11 ,~ wLS · -'1 · .l::>.l -'1 J- -'1 ~ '- ~··-'I ~I • ~~~-.Y.»-J J ~ ~ _r.:- • ~ u-o y _,...., ~ ~ • ..fi'"' ~ ~ 

o~J ~ ~~ ~I o~JJ ,~1~1 >-tj_>;..ll A.J_,s....ll wl_;..ll ~ t_,........., ~ ~I 
.(amu :.~ . .!l.J) tj~l uj)l 

:41i..! 

:4tJ1 w\..,lS.yJl ~~ ~I ~I 

E.~ 

~~..)~1 

c 
H 

0 

e.~ 

ul..J~I 

Fe 

0 

e~ 

ul..J~I 

Cu 

s 
0 

H 

~l..).lll .l$ '-# ..)~\ c,Jj.jl\ 

6 X 12.01 

12 X 1.01 

6 X 16.00 

~~~~ 

ul..Jlll J$ '-# ..)jjl Uj.jll 

2 X 55.85 

3 X 16.00 

~~~~ 

~\_;lll J~ '-# ..)~' uJ.Jll 

1 X 63.55 

1 X 32.07 

9 X 16.00 

10 X 1.01 

~~~~ 

-Of-

Fe203 (y) C6H1206 (i) 

72.06 

12.12 

96.00 

(i) 

amu ( i .!!. ,) 

amu ( ~. ~. _,) 

amu ( ~ . .!!. _,) 

= j_ ~ • .J 180.18 

( ~.:~) 

111.70 

48.00 

= j.l!l . .J 159.70 

(~) 

63.55 

32.07 

144.00 

10.1 

= .i~ . .J 249.72 
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.... t..-'.:tJ>f :.d !'!'' ~' 

~ u.it$ 1~1 ~··-II~~ ..l::.. i .CH .Jb. • ~'·11 u Yl ~I ·I~ l.ll :(')J14. 
• - -~ - . -' '-T- u:~ - J - c.J • ""'"-~-~---'= . 

. [ H = 1 ; c = 12 : p.~!.t. _,) ~fil 'i _il\1 wJ_,ll ] 4.u&:J • ~. ~. _, 78 - ~~ 

:~':11 

13- 12+1 -= (CH) 4}11 ~ ~~ ~~ (') 

... "-',$J.?..ll ~ ~_,"11 ~~ .Jifo ..l.le (") 

78 
13 

6 = 

180 ~ A.1•.1 ·oil~-' ,CH20 ~ t.... yS_;..J 4_,"11 ~I wl ~ I~J :(Y)Jl+! 

.[ H=l; C=I2; 0=16 : (.l.l!l._,) i..j.J;. wjJ] ~_;..JI I~ ~J.?.ll ~~ .o.;._,l .~.~._, 

:~l.:..'il 

30- 12+2+16 = (CH20) 4_,"11 ~~~~I(') 

, 

= .. (,$ _?..11 ~ ~ _, "11 ~I ) fo ..l.le (") 

180 
= 

30 

6 = 
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: ( >li'i-Jli'i) />:ol >4 DA ~ ,s..JI ~US >41 ~ ( \) 

_;,.....JVUI .:.r-..J ·.· ~.s..~ ,•, .1"! t~ ~yJI _;......; uJ.i ,.4/'.!?J~I w4S.,>JI 1~ ~ • 

~~I ~ ~';/1 ~ J_?._,..JI } ':i.J.J..lll J__,~l ~ 'O..JJ..lll ~ _;411 c,)c. J~_,.JI 

~ .. , ~.s 1 ~_;aJI A..ll14 ~ yJI ~ ~ _, , ~tJI _fo)UI .>a_, ~ Ja.,~ ~ ~ Y _,1 

... ~u) J_,i r-l~t., ~tJI ~~ wl~ J~ ~J ·~'11 ~Ji.. ~~till jl.i.ll 

.CJI 
:~I 

:SIJi ~ ui ~ ~ c.;t (') 

(0) ~YI r-1 (C) uY..fi (I 

(Xe) w~.Jll ri (F) ..J_,li.ll ( ~.:-~ 

(S) ~.>P rl (0) ~~ k 
:~~1' 

u>.~fill _)A_,~ ~.ll ':i.J.J..lll JJ~I ~ ~";1 <J.o _,~1 ~ ~(C) u~fll ~) 
·u>.~fll ~~ J) ~yJI ~J •(St:w, co) Y) 

u_,._..l:.Jll ~ u~.Jll 0.o ':i..JJ-ll' JJ~' ~ ..Jt....,.JI ~ ~ ...;#1 01 0-o rt:-.J' u1=- (~.:-~) 
I 

·~Ji 
~fil Y..J ~ ':i..JJ..lll J_,.l:;>-31 ~ (0) ~';/1 Ji..,i ~ (S) ~pi c.;i ~(d 

.~y,SJI ~~ ~~ ~yJI ~.J (~' S02) ~_,1 

:~ ~~ ~t-_...i ~ u_{:.; u:a~i ~J ~J...)~ ~ ':i~ ~~ w4SyJI • 

.(~__,...YI NH3) (~WI H20) 

·U..I ..:.-

:~tJI wt,foyJI ,...-

C02 ( y) CCl4 (1) 

:~~ 

uY.fll J:..J_,!S t}J ~) 
uY-..fi.l' ¥1 ~C! ( ~.:-~) 
~fil ~~ ~C! k:) 
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l 

\ ·u .. ,:!hl_, L.J_,.;:Jts.ll 0A )1£ ~ ~ ~~";1 w~~~ ~ w).i w)lbJI ~ ~ 

WfJ~I ~ ~y.ll :v..ll~ ~~ ~ L.c.i , 0~";1 Y..J ~m ~ ~ ~_,l L.J~IS!I Y..J ~ 
. wl.J~I o~~ wli .J:P\.$..\1 ~ ~ L......i ~..,: ~tJI J_,.l:;IJ1 _, . u.J:Ptsll ~ ~ _,1 

~u '*'"\.S 

~ 
f'~.,..l 6..9-Ji 

• '.&. . i 
~~.J.J-- OJ:! 

(I) ~ ' · · i ~.) O.J; 

~ 
NH4+ 

H30+ 

H 2+ 
g:z 

J .L-:JL A__.ut.\1 1 ";1 ~ --- -'1 l:u:. Jw ~1 ~l.:l .... Lo ~~ ,_. __ wli .. ·.<1\ J . . • J u--J ~ ...)-'-&> • .T" • ~ ~J 

~J Fe2+,Fe3
+ ~~~ J..o o~ (~\::, ..ll~i) ~~ wl::, wuy.fo l!l~_, ''-i.JJ.lll 

: ~ (l!l~l) ~~ 

(II) ~~~ {= Fe2+ 

(HI) ~~~ ~ F e3+ 

•' F 3+ I . F 2+ • • • -:I· 'l ·<.::..~:~~.b. ~ e ~ j_,~..l.::a.. e ~ L.Jl.S l..:..lS ..ul ~ ~ 

: ww-.uJI · · lc · l!lt.JA -u\.9 · -· ·.'-11 ~L Loi - (j" u .J-1 • t..J~ . . 

-0"\-

• J.lll ~J~l ~u ~t (l) 

~.)..,lS u~i CI - : Ji... 

~J:i 0*1 I-

~~ u~i 0 2
-

~ ti ~Li ,.ui ('-') 

wi.J~...>*' CI04- :Ji... 

wi.J_,lS CI03-

~.J_,lS CI02-

,.:.1u..,lS ~ CIO -
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C 2+ C 3+ \.' 1\\.n~. 0 , 0 =t..r= \.A ~ :~ 

:~tJI ~~_>JI ~ :~ 

SBr2 ( ~..:-~) MgBr2 (1) 

CuO (-A) Cu20 (~) 

·r~L... ~-'Y. :~ LoS rw-'"11 ~ ~~_, (4.>-0 ~') ~w ~ ~~~ Mg
2
+ ~ ( i) 

.~fil ~-'Y. c.;l.::.J :~LoS rw-''}1 ~ ~~ ~lj.l.! '} ,:_;1~ r_,y,11_, (S) ~~~ (":l) 

.(II) ~fi ~-'Y. rw-'"11 ~ ~ ~b .'ll.le.i ~~~(Co) ~fill k:) 
.(I) (.}"b_j ~~ (~) 

.(II) (.}"l:...i ~i (___.) 
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~ ~ 
.l:.J .J::Ii c 

t.:~l.1 .J::II 103-
~.J.J::Ii 102-

~.~.J::Ii~ 10-

~I.J..J:!i ..>.H 104-

so42- ~t:l.., . . c: • ·i (I) 
,~u..Jo:}-J 

Br03- ~L.JY. ,.:;.~i ( ~) 

:~l:JI ~4$_.>-Jl ~ :(,..)~ 

Cu2S ( y) LiC10
3 

(i) 

:~~':il 

r ~ ~~ _,_,lS (i) 

(I) IJ"~ ~Y,S ( ~) 

r ~ _,...; ~Li ->1.ft (c) 
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(y.,l.ho) P ri.Y?- Y ¢=> Ch r'..?.- 197 
(2) (31.0) (179) 

(3) (70.9) = y 

(.J_,i...._,!) P r'Y?- 57.4-

. .. ...t, }-I : .. t, v • . ..... , ••• . t.r~ ~ ...,._. r.. *" [~.WoW~ • 

:~Wll ~~ tlyl;l ~l ~~ ~~~ ~lUll ~ ~ 
>4u...JI Jb.i~l ~~ (') 

Mgcs) + C12(g) ----+ MgChcs> : (' )JU.. 

4Lics) + 02cg) ..,. 2Li20cs> :(Y)J\l.. 

Zn + CuS04 
F2+CuCh 

Jl.?.:lll ~ w ( y) 

:~1 

I>~~ ~l ~.)'4 Jla.:i -' 

6 
2NaN03 2NaN02 + 02 

w: .. ?•.i ~.)'4 u-ll ~.)'4 ~ - t 

--• CaO+C02 

J>l-'il ~li:l ("') 
• 

('iJ.J J.l~) t.i.l~~ ~l ~~ (~) 
--• ZnS04 + Cu 
--• CuF2 +Ch 

LiCl + AgC2H302 
CoCh + 2AgN03 

<~~Jj.a J.l~) vllti ~l ( ~) 
LiC2H302 + AgCl 

_ _......,. Co(N03)2 + 2AgCl 

,;,,,,":':"" 

.··~~~- ~~s~ 
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, ;1 ~')II ~lJ.j ( t) 
(02) ~)II jli:. .)~.J ~ -ll__,....lf ~l_p.:..~ FJ 

:odl'i.{ 

1- S<s) + Oz S02(g) 

2- C<s> + Oz COz(g) 

3- CH4(g) + 202(g) .,. C02(g) + 2HzO(g) 

4- 2CsHJs(J) + I70z 16CO<g> + 18HzO<g> 
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: ,· _. .. ·, . _· '' 

" 'I .. ·'· • '•' -~, ' '" ·.•, . ·, : .,,,,.,',.-,,.\;, .~.c;.,_:;,(,; .. ~:i.'t+,,-,<,,~, :~~,;.:.~·;,.j_j.,.;·,,~~ ... ,;J.,_:,J',.:-'"..:._-'.,_',AI,:;-..._.j;J;,..,,~;;.~'n:.-1.+1: ,;_,;,$_._..,~L-.;.i~,i\.'·, ~~~;:.• ,,:;.t-.J.,, ... I ).;-,, --~ ::..:.,._', ;:,··~':, ':..0, ~- ~~: •.. ;' ~·: .·.'.'" '. • • ,,. ''·'·"MC· ,.,, ' 

tl_,_j_, -~~-' y\~ 0A J_,h.JI cjfo_, ~4......-u~ ~~ ~i ~ J)L:.....Jl ~.,;Lj cf...: 

~I~ ~ _,i ~L... _,i j \t:.) J.jl.... _,16 \.... ~ _, ' ( j\t:. ~ jl.i:.) l.j j ti:. _,. L. \.s-:w J,.J\.:...JI 

(. ,) '<2_, ~~~ _,i V"~ ~ ~j ~ ~ ~ ~~~ Jjl....) ~ -"" l.o ~_, '(~'- J 
-"" l.. ~ J;Jb..J\ w4 J_,ill ~-' ··(...>:~! ~ vub.:JI ~ c.illy,...JI Jj.... yL...o t} ~~~ 

'l ~L...JI ~ .fi--....JI Jw) ~_,_foll __# JA L. ~-' (c.r-~1 .JliJI J..-J::!) ~.J.}$] 

·(~~~ .J4=JI J-..H 
;L -"'1 . ,J '- -1\ · .• < ' ' ... -'.tl o .. •.< • .L ~l.iA 'T""" (.,)-4 _, ~ ...r.--y oc ~ ~ '-'.,;-

(illjJ,..) :Molar Concentration tS J"J ,....n i:S,All (') 

.(M) ..>o.J~ -LJ .>o..>:J J_,b...JI 0-o ~I_, ft ~ ~l.io.ll w';/ _,...11 ~~ Ji....: y._, 
' 

: ~\.:JI 4J~t.....Jl w _, ~ _; "'; yJI . ...>fo _jJI ~-' 

yl.l..JI w'l _,.. ~,lc::. 

------- - '(M) J~l J#.y 
..>Jl4J~I ~ 

(') ... ...... yllt_, J_,b-JI ~ x (M) J_,b....JI ~y- u'l_,.JI ~ 

(") ....... .. 

:~ l.o .fi~ ~ ~_, 

r-lyaJ4 ~~~~ o~WI ~ 

:~ l...t ~~\ ~ (")'(') ~Jt.a..ll (.)A 

c-1 ~4 o~WI A...t$ 

~_,.JI ~~ = ( (fl) J_,b...JI ~)) (M) 

[ (~_,..JI ~1) [ (_jJ) J_,b....Jl ~) ] (M) = (~) rl..r.---14 i.~WI ~ • • 

~ r'-» 2.00 ~~~J ~ ~\..:JI (NaCl) r.J:..)y--=J\ ~.Jfo J..,b- J:S...P ~' ~ 

~_;~ 1) j_,l) ~ (200) ~4 ~ J_,b..... ~ t..b:::. '/ ~WI ~ r ~ _,_31 ~.J~ 

.[Cl = 35.5, Na = 23 : (~._, . ..!1) 

:~Go.~\ 
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~---·--· 

r-l..r.o- 2.00 -·~I 

200 
_;J 0.200 ... ---

1000 
= J_,h..JI ~ 

~.~._, 58.5 = (35.5 + 23) - <"~_,_1\ ~..)_,lSJ ~_,..J\ ~\ 

2.00 

(58.5) (0.200) 
yljJ_,...0.171 ... 

- (M) jfo.fl\ •• 

Molal Concentration c,.rl';(,.6ll ~All ('1') 

0-- (roi.Yi"- 1 000) rl...r.-- # ~ o..}~_,..JI ~~~~ -;.,:,WI ~'j .JA ..}.le. .y:.. o.J4c JAJ . 
:~tJI .~.bl...Jlt£9_, ~ _,..JI J:!S_;JI ~J . m wy..l~ .U j.o_;.;_, .. ~..:-~1~1 

1 

~.:-~11JI ~ ') JA .J.le. 

------- - (m) J'j _,.J~ J_,b..JI .)fiy 
I _l.CII.J ~1JI ~ 
r-..»~. ·~ 

r'y.o.l~ ~11JI o..}W\ U& 

yl.l...ll4_,.JI ~~ 

~ X--------

- ~') _,..JI ~ • • 

.c:-WI W... rol...r."' 200 ~ ~~~~ r~.l_,....JI ~J.J~ 

:~la.'JI 

: . L J _:;II ·.C::: . . .C:::~I Uli.....JI . ·WI . w . _,.... ~ ...r u.>J (..)"" 

rl_r.o.__,lfol~ y.:1JI ~x~_,.JI A.LS.llx(m)c..N _,..J~ ~.>JI - r'~~ ~~~~ o..}WI ~ 

(0.200) ( 40) (0.30) -

("'l...r."' 2.40 ... 
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(,.-.1 aJ! ~I) J ~I vi ~1W ~ ~ t4ll ~ W t:&!l (r) 
u_,b....JI 0-- rl...>?'- 100 ~ ·~~_,..Jl ~lj,..JI •~WI 0-- ~L..I~I ~.le. tJc- ;...)4c- _,&..J 

%(w/w) ..>-..>14 '-.l Y.~..J 
t.i ~ '='.LJ' w_,b-lt we b _,4c- _,. <"' .»'-"t:J ~~ ~_,~ w-- %20 w.,b-~ 

r'~ 100 JS. ~ f'-WI w-- <"'ly:a. 80 ~ r~b~l ~_,.,;~ w.- r'~ 20~ 
. J _,b...JI 0-

Mole Fraction ~WI ,{ '-'ll.JJ ,.,, .. 11}~1 ~ HSAl\ (t) 

~I ~.All u-11 ~j..JI ~"i y. ~~ _,i ~~~~ ii~WI u"i y. ~ ~ we i..J4c _,._, 

~ y.~_, ·~~ n2 ' ~~~ n1 u.,;a.J4 4.1 y.~_, .~1_, ~~~~ u':/_,.,J 

.X · ·'L • ~-'I ...)Aj'. ~~ . 
: ~t.wl • ··- ,, .. C'lf ~ 

. ~..ft'-' ~ 

n1 + n2 
(X2 + X 1) - J_,l-11 ~ufi...J ~j;IJI .,;~1 t~ 

+ 

1 -
_;-...Sll ~I .~wr u-a <"'l.,.r.-. 65 ~ CH30H J~~~ 1.)-4 r'~ 11 ~t ~ 

·~~1_, yl.l..Jl ~~' 

:~~"il 

- X1 - '-II~ • ~-II · .<It • ~../"'!"""~ 

:(n1) c.;.aiW ~"i_,. .J.JC. y~ 

I ·- 1LJ J ·~1 ~ r ..ft'-' . .>J -
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·• 

0.344 

3.954 

11 

32 
J_,... 0.344 -

:(nz) ~l.J\ ~'i..JA .l$. ":--t.....a.J 

r'~4~Wl~ 

65 

18.02 
J~ 3.61 -

:(J~~l) 1..:-ll~ ~j;Jl ~I 
0.344 

0.344 + 3.61 

3.61 

0.344 + 3.61 

n1 + n2 

0.087 -

·:(~WI) ~~ ~j;JI y.All 

n1 + n2 

0.913 -

:~el,. 

1 - x2 + x1 
1 - 0.913 + 0.087 

l 

J 
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H= 1.0 
Fe= 55.85 
s = 32.1 
Cl = 35.5 
K = 39.1 
Ca = 40.1 

C.t.l!l. !} cj J~ (d sll (' 

AI= 26.98 
c = 12.0 
N = 14.0 
0 = 16.0 
Na = 23.0 
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("\_,.,.. 

("\ _,.,.. 

J_,.... 0.5022 (c) 

J_,.... 1.20 (.)) 

J_,.... 0.0822 (i) 

J_,.... 0.0522 (y) 

t._,A (C2H50H) J_,.ili;'il (.)-4 J_j-4 0.351 ~ o.)~l 4.l:.s..ll (Y) 

r-'-» 46.0 (c) r-'-» 0.351 (i) 

r-1-» 16.15 ( .)) ('l.fi" 32.01 (y) 

~ 1"--'=J~I 6-A ;.b.I.J o.;j ~ (l') 

3.82 x 1 o-23 (c) rl_,.,.. 23.0 (i) 

8.32 x 1 o-23 ( .)) ("\..?. 2.62 X 1022 (y}' 

~ 0~ 6.495 x 1 o-23 c?.J~ (K) r.J:!o'-'1~-Jtll u-- o.b.I.J o.;j wJ.J ui ~ !jl (t) 
~ (J_j-4/rl..?.-) 4..;.l_,.JI r~\.:i;:JI 

1.079 (c) 

37.23 (j) 

3.49 x 1023 (c) 

J.40 X 1024 (..'l) 

39.10 (i) 

35.10 (y) 

1.54 X ) 023 (i) 
-,., 

8.73 x 1o~~ (y) 

~_,.JI ~~ w~ ~ , (CHCI3) r.;_,!.J.Jfoll vi .;_,lS.ll ~_,l..JI ~IvA l.. (') 
(J.J-A/ r-1..?.- 119.50) vA f'.J_,!.J.;_,lSll 

29.7% (c) 

1.20% (..'l) 

89.1% (i) 

10.0% (y) 
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...>--Uc. 6 ( e:J 
~ 12 (~) 

~~.)~ 8 (c) 

j, .)j 12 ( ~> 

~u-':!i 7 (c) 

~\..j -':!i 4 ( ~) 

...)-.QUe 5 (1) 

~ 181 (~.:-~) 

0 .Jj 11 (i) 

~I.Jj 3 (~.:-~) 

~UJ:!i 6 (i) 

~u.J:!i 3 (~.:-~) 

(02) ~~ jiJ:. ().4 JJ-4 1.32 e:"' Jc.~ ~~ (AI) ~~~ ~"JJ-4 J~ vA L. (' •) 

~~.Jj_,.,JI ~JI.a.A.l\ ~ (AhOJ) (.)l...,s:.l 

J_,... 1._3 2 k:) 

J_,... 4.00 ( ~) 

'" 

2.40 g k:) 
1.17 g (~) 

J)l:..J Jc \j:j kJ 
~y Jc.lj:j ( ~) 

4AI + 302 2Ah03 

J_,... 0.990 (i) 

J_,... 1.76 (y) 

3.40 g (i) 

0.96 g (~.:-~) 

Mg<s> + Ch<g> _. MgCh<s> (' Y) 
.wl ~ 0~ l Jc.l.i:lll ~ 

Jb.:, Jc. \j:j (i) 

~4-o ~WI Jc t£j ( y) 

I 
I 
l 

f 
I I . 
I 

i '' 
! ·; ,, 

1J 
)i 

1 
.I 
I I 
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[.··· 

AgNOJcaq) + KCic•q> --+ AgCics> + KNOJ(aq) (' \") 

~~~~~~~141..\t......ll 

t:-'~y. J~\+1 k) 
~~ _jl.:...f ( .)) 

~ ~ _j J)6..J (i) 
y!.l,u. ~hJI ( y) 

. 
~W ~ (2H20 _ __.., 2H2 + 02) '-:H..>f-S 9-t..ll ~ ( \ t) 

J)b} (~) 

~I.Ju.l (~) 

(S) U:fo. (t) 

(Hg) ~j (~) 

(K) r~tY. (1) 

(T) ~ (y) 

(j . ..!l.J 60) ~ .4JJ·All ~,JAJI ~ ui.J CH10 ~ ~.;..J4iil ~I ul ~ lj! (\ ') 

~ ~~ ~JAll ~ c;,\! 

C2HsOH (t) 

C2H402 (~) 

~.1!1.-' 71.85 (~) 

~.~._, 258.1 (.l) 

J_,... 3 .22 k:) 

J_,... 0.032 (.)) 

CH3CH20H (1) 

C6oH12o06o (Y) 

~.1!1. J 199.6 (l) 

~.1!1._, 159.7 (y) 

J_,... 0.234 (l) . 

J.,.. 4.28 (y} 
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I 
r 

r 
l 

l 

f 

r-1~ 4.690 x 1 o-22 k:) 
rl~ 2.354x 10-21 (~) 

0 ..)~ 0. 1 1 0 k) 
0..)~ 0.664 ( ~> 

32.1 % (c) 

23.57% (~) 

2KCI03(s) 

~I.Jl::..l (c) 

J~w ( .)) 

(J>"/f'l..?.- 80) NH4N03 (c) 

(Jyoj r-l.Y'!'- 85) NaN03 ( .)) 

rl~ 39.1 o (I) 

rl~ 6.495 X 10-23 (y) 

O.J~ 3.985 X 1023 (i) 

O..)~ 1.328 X } 023 (l..:-l) 

16.67% 

43.56% 

;.,w.~i r-~l:i.J:UI ~~.J~ Jc~ t~ L. (" ") 
heat 

Mno2 • 2KC1cs> + 302(g) 

(J>"/r-1-» 17.0) NH3 (1) 

(J>"/r-1..?.- 32.0) N2H4 (y) 

rJ:.J~\ ~.;_,!S J~ 6-4 _jill.. 300 ~ ~.)~1 (NaCI) r.;:J~\ ~.;Jl.S ~ ('1' t) 

<J.JW (ft/J~) .;'i~ 0.180 "..HS..>i cJ.l.li.J 

r-1..» I 7.6 (c:J 

r-1..» 5.46 (.)) 
r-1..» 0.054 (i) 

r-1~ 3.16 (y) 

• 

I 
i. 
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.;"i.J-A 2.00 oj--p.fJ ~W.J (NaOH) f'-'SJ~ ~.J.JJ:fo' ~ ~ _,. t.. {~ o) 

""..HJ~ ~.JJJ:fo' u.a ,.1~ 3.38 ~ cJ.Jl:tw.J (..)JJ/J~) 

jill.. 67.6 k:) 
_jJL. 42.3 ( ~) 

.foi. 23.7 <'> 
jill.. 0.0423 {Y) 

,.WIt.} (NaCI) f'..HJ~I ~ ~ rl~ 5.83 ~lj! UA e:-'"Ul1 ~ ...HS.fJ LA{~') 
~~ u.- Jlll.. 150 ~ ~ 

0.874 M k) 
0.997 M (~) 

0.664 M (I) 

0.0997 M (y) 

t4.-...J"'J_,.. .1$-.J c.,rll.&ll J~ ~ Uo- _,Wll. 300 c_,i ~IW r~_,..ji\ ~_,lS j:S_JJ (~V} 
..,. J.J-1 (0.140) c;.Jt-: 

2.14 M (cJ 

0.140 M (~) 

0.042 M (l) 

0.467 M (y) 

w\.J 0.35 M t;.J~ (CaOH) r~ ~.JJJ:fo' u-- J~ JJS.fJ w\ ~ lj! (Y II 

cJ.J~ (CaOH) ~"i_,.. J$- uti ,;m.. 350 ~ 

J_,.- 3.50 k:) 
J_,.- 0.122 {~) 

1 k:) 
2 ( .)) 

Al+HCI 

J_,.- .l:l..l_, (l) 

J_,.-. 0.350 (y) 

--+• AlCh + H2 (Y\) 
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..,...,....,._,_,.,..__ .. 
¥ m~;~i~~ ..... :.:.:~~~-~;~~.~..;_~..;,.;c,~~ • ., .... ,_J,s.. •• ·~r..~,:.,. ...... :....~.~'i~ ..... :,.,~ ... : ... ·.1...-; •.. .:.;:c;·._'_;r;.;_,.~.·-.:·.,> e.~\;,·",.;-, .. ~;.: .. : ·, .• .,d {,.-:;-;<('-.-~:i~./.~';_:;""~.~i~-;-:._1;~ 

IJ.I...J-.S.l! (C) u~.;SJI 6-<a J.J-e 0.13 t..a ..16m~~ (CI) .J_,l.S.ll ~~_,.. .J$. t... (r.) 

CCI4 yS_;..ll 

j_,... 0.52 k:) 
J_, ... 0.26 ( .)) 

J_,... 0.13 (I) 

J_,... 0.65 (y) 

(.-... J.,_. 3.12 ~~~~ ().4 ~Llll (C02) u.,r.,;Sl\ ~~ '-""~ Jlt. ~~.,.. J$. ·1... (r ') 

~~ 4JJ~ W.., ~I &-- ~I.S 4..s c.ri CH4 

J_,... 6.24 (~) 

J_,... 3.12 (.,)) 

CH4 + 202 C02 + 2H20 

J.,.. 44 (l) 

J_,... 1.56 (y) 

~ ..,>--l1l. 250 v--i ii.)..,:WI (KOH) ~~l.:i.j;JI ~.J.J~ ~1...1-P.- J~ _,. 1... ("' Y) 

..fJJ/J.J-e 0.210 .ojp_;:i l.j~ ~..H-l.:i..J:Ill ~.J..)~ ~ 

r'-»- 14.0 C!) 

r'-» 11.8 ( .,)) 
r'-» 0.0525 (I) 

r'-» 2.95 (~..;-~) 

~~.;:; '-~w.., (Na2S04) J.,.t.b... ().4 ..fJJ 0.32 '-"' ii.).Jl.-ll ~u.J:J~I ~~.,.. J$. ("''~") 

!J.J~ (..fJJ/ JJ..) ..)~.,.. 0.17 

J--"" 5.44 (c) ,, 
J_,... 0.17 (.,)) 

J.J-0 0.16 (1) 

J.,.. 0.544 (y) 

JF..fJ u~ (..fJJjJ.,.) ..)~.,.. 0.34 li'"'~ (Na +) ~.J:i..l~l ~I.S J;.S.>i ul ~ tj} ('1" t) 

..)'1_,.. 0.17 (c) 

..)'i .J-0 0. 72 ( .,)) 

'-!.J~ (NazC03) r...t:J~I ~U.J:I.;S 

J'l ..JA 0.34 (I) 

.)'i.,.. 0.68 (y) 
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. 

: ~ l o~ WI_, ~I 0-o JSl ~l:!_.>l:u _, ~.).•,:j o~ ~_, .lil 

: J£:.1 till' '~~ ',.. t# jt -...i.i )!Lj {') 

.H30+ r,>..U_,~I ~u-':!1 "WI ~ ~~_,.l we ~~I t.o:~WI .JA :,~ 

:c.;~~J~ 

HCl + H20 H30+ + Cl -

:(.)o'lfic Jc.ti:j, i;-.:oll ~~ ~b :• ir.;... ~ J~ 

CH3COOH + H20 --- H30+ + CH3COOl-

.OH - ~J.J~I ~u-':!1 "WI ~ ~l.lJ we ~ ~I o.:~WI ~ :o~W 
!r.j~ -~lil J~ 

NaOH --+ Na++OH-

:(.)o'lfo. Jc.l.,ij ~; ~bl1 :, •r.;.. t.~lil ~ 
NH40H ~ NH4 + + OH-

(Ofi) ~J.J~I ~ ~ _,1 ~J.J~I ~u_,;l ~ c.;~ '1 ~I .:~I_,..JI ~ ~U. 

:~tJI J_,~l ~'~.AS ~~u J:i.lb... Jt ~~b... wfo ~wt ~ te.l:I~J ~ dJJ 

. 1 .. ~' UUSllJJ\a..t ~tall ~'ll ~~ 

C02 + H20 

so3 + H20 

H2C03 " .fill ~1 "\:l w~ - ~ 

H2S04 ~_,p.ll ~l i.!.J\:l 

= ( ~J£:.1l ~~ ~ .!*'> .t.a~w ~~~ 
.~~\! J:i.lb... ~ ~WI ~ ~~_,.l ~ ~jli ~\Sl ~ 

< · ·.<.::- : .. r : i.»Wt ~ l..!Jta... 
. 1_,,. ;· .. i. ,, . 'l.»WI ~'lt ~~ 

Na20 + H20 2NaOH r.J:..l _,_.31 ~1 

K20 + HzO --- 2KOH r..H'-"b~l ~l 
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:oJJ .A-JI ~lSil 

.~L:... ~t.s.ts ~l_,ill (;AJ ~~\.i ~t.s.ts ~b)'l ~ Jc,t.ui ._;JI ~ts.YI ~ 

.(ZnO) ~_;WI ~-' ,(Ah03 ) ~~_t-;1 ~~ :~ !'i .t 
Al203 + 6HC1 2AIC13 + 3H20 

~ 

AhOJ + 2NaOH ----. 2NaA102 + H20 

... 

:,; al- J:W:.ltJ:I c....i.I,U (Y) 

.__;si ) uYJY. F ui ~ ~~ -.~w1 ~ :~1 

.fol _,i 0YJY. J~l ~~~-.~WI~ :oJC.\lll 

H+ 
~ 

HN03 + H20 --- H 30+ + N03-

~ oJC.l.i 

Ji1Jo4 ~l..)o4 

H+ 

~ 
NH3 + H20 ------ NH4+ + OH-

oJ.C.Li ~ ~ o$-li 

Jil..>" ~l..)o4 

~~ w.a (tr) u~i t~ p.: (u_,) ) ~'f-») ~ ~1...;-JI ;.~l..ill ~ J~l 

. .u 4.:i91yJl •~lill ~ 

:d..,JtJI ~~ 'il t.JA ~ ~lyJI o~Lill .)~ :& 
H2PO~ , H2S04 , HzO 

;~~'J\ 

HP02
4-, HS04, OH-

•~till u-lJ (H'") 0 _J ~Lw:.~ ~ (u~i ) "''-:$_>.:!..) •~lill &lyJI ~~ ~ J~l 

.t..J &lyJI ~I~ 

-~·-

J 
d 
:-f, 
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;~\::JI ~\_,ill <.)A JSJ &1_.>-J\ ~I ~A :~ 

HSO;, OH -, NH3 

:~b'il 

:, wtl ~ fo.i ('") 

~I.J ~fi:ll ~u_,_;6.l)'l 0-A fol _,i C-'j J~l ~ "D.J~\ ~~I o.lWI _,A :~ 

.~l...U 

~I.J 0:fi:J ~u_,.;&l'JI 0"" _foi _,i C-'j ~ ~ -;._;-)All 4J ~\ -;.~WI ~ :o-"='W\ 

.~l...U 

H 
~II 

W :N; H 
I I 

H 

~La'il ~w 

~ lAS ~WI c,lJh...JI ~ u-4~-;, ~I ~\.&JI we J~l JA (Ir) c:,;_,;i ~ 

:c;tJI J_,~l <) ~ 

<.PU:U\ ~t... <.Pl.i:U\ 

2HCI+Ca CaCh +H2 ~I jlill ~ ~l...=o.. )'I Jc.~_ij ' 
HCl+NaOH ~ NaCI +H20 .le-I _,ill ~ ~t..=o.. )'I Jc. UJ ~ 

2HCl+Na20 2NaCl+H20 wljlill ~\Sl co ~b\'1 Jc.l,ij Y' 

2HC1 + Na2C03 2NaCl+H20+ uuY..fi.ll ~ ~b\'1 Jc.l,ij t 
co2t 
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~k.....JI ~ ..).C\_,ill o~l ~tA:JI tY=- J~l J11o (OH-) ~.J.J~I u~l ~ 

.(.)4bYI t:;:A ..).C\_,ill Jc.ti:j .fi~ ~ ~__, ,~WI 

Zn(OH)2 + 2HCI 
Zn(OHh + 2Na0H 

;;.)J f431 ($\ @l) ~~~ 9 J~l J=.l.i:i 

ZnCI 2 + 2H20 
-- NaZn02 + 2H20 
r-~ _,..,..Ji u~ .Jh 

: ~J (.)4k::.. )71 ~ 

(~~~ .. ~1 y~ ~ tA.fi~ ~ u_,...,) ~~ ~~i (') 

:~J ~-' ~y.4c ~ ~L-.t ('!') 

W\....JI ~ · ~- -- -'1 . .-! 1 -·· .i tij · • ··'I ~jb.i · -··-'1 Ul.L · ~l (1) •• • L)o4 ~ ...,-- "tt-'..r L>'l --' u.>J..J...J"!" • ~ • u--:a 

:l.!\r:·_,lt-..11 (.)4b\rl ~m J~..J ,~1 -o_,! ~ ~t....JI w.llj LJS! ~~~ 

~I ~I ~WI 

HF . . . ,._ .. ...d~ 

~ 

HCl 'i..tl ~ 
.)\.)._)j HBr (J.,ii ~ 

I" HI ~.Jl4.11 . ~'.¥1 _,!i • •• ~ cS 

:(4/'.!?''"Si) ~I~ ~t.. .. ~J (y) 

.)..).C w..llj ~ -u}i ,~';1 wi.J~ ,.l..),C ~1__, ~.fiyo.ll ofil w~ ~L:.. ~

.~1 o_,! ujlj ~'11 wi.J~ 

~'il ~l_;j J~ ~I ~I cS.J. 
HC10 

.)\.)_j:J 
HCl02 

Jl.l_)j 
HCI03 

i l HC104 l ~.~ 
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~I ~I ~lcS.,i 

! 
I Hl04 ,,,_;; ! .lb_)j 

Br HBr04 
Cl HCl04 
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.~ - .ctj WWI . ~ · ~ l.!U... · ~ .~ · c:. ·-- 11 • .c-.. L...l.£ -\ 
-·~ -· ~ ~ ()fl...,<..>-- l..j~ u~ 

_.>i....a- o.)l ~ ~i:JI ~ wfo.J ~U.. ~~~I uUJ~I ~ 

N2 , 02 , H2 :'-tt. ... l 

HCI 

+l ' -1 -2 ' +4 ' -2 ' ' ' ' ' 
.. ' I 

H I •• Cl: . o·• I c : *. o· ' I 
I • • * I I. . . 
' •• •• I : .. 
I ' I I I 

I I 

~ _,~1 ()A ~L.., _?1 _;_,lSl\ w~fl' 0A ~ foi ~t.;1 
-1 .;_,.\Sll ~bll ~ -2 ~ .lw!S.t:JI ~ 

:~tJI olcl_.,.. ~ .lw!S.tJI .ll~i y\.....::.. .l.£ 

_,&....:a - J.l\.a:WI '-l..j~l t.} .d it,; oil ~l..:sa.ll .lw!S.WI ..)\~i t~ -' 
(~_,.;~1 ~i <.i,S) H 20 2 I~ ~ (-2) ...::,4Sy F.o ~ ~ ~bll ~ -'1' 

• ( -1) ~ .lw!S.bll .l~ wfo. 

wl.l:U~ ~ u'::.'WI ~ I~ ~ (+ 1) ..Ut.pj.. F-o ~ ~J.;~I ~b .l.lC. -r' 

~4S...,.. ~_, (CaH2) r~I.SJI_.l-}~J (NaH) r~_,..-.\1 ~.;~ ~ ~~ wljli.ll 

(-1) ~_,~,~b..)~~ ufo. ~.,;i 

. ..Ut.py ~ t.} (-1) .;_,lill ~bll .l~ - t 

·"'-i..?.JI ~ wl_;ill .l~ ur:- _):ull u~ ,_;i....:.- ~~ "'-ij::.. t_} ~t:JI .l~ -o 

03° P4° Ss0 :~i 

.~~~~~I ~I '-i-'t......; ~.;ill~~ ~bll ..)~ -i 

~t [C03]2
- :~I 

.HNO I!L ·····-'1 · · . ~ (x) · --····11 ~t:JI .l~ ~1 :-n':£ 3 -~ ~ "f./.?.- ..,.. ~.J~ • ~ 

_;1.- ... (+1) X 1 +X+ (-2) X 3 :~\.:a.'J\ 

_,i.- - 1 + X + -6 

+5 - X • • 

!·.i 
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.K2Cr207 ~~~ ~ ~t.;.P.- ~ r-'.fi.U (.x) ~hll ~~ ~' :& 
~ = (+ 1) X 2 + 2X + (-2) X 7 :~b~\ 

_;a.-. - 2 + 2x + -14 

+12- 2x 

+6 ... X • • 

o~~\ 1.!..u:. · .l.l..l.::o..ll .C::I\ • t.:-1 ltJI 1-l.LJI . .J u~WI .. !."'.1\ t · · :ttl:. 
- (j4 - -' (" .J...)-'"' ~ ~ '-rr U"-" 1.,.7 ~ y U:H .u= 

.Jifo'il_, 

K2Cr201 + 6FeCh + 14HCI 2KC1 + 2CrCh + 6FeCh + ?H20 
:~b~l 

.(K2Cr
2
0

7
) Jc-Wll ~ J.:i..bll ~yJI c) (x) r-'.fill ~hll ~ ~~ fl= :~) 

~ - (+ 1) X 2 + 2X + (-2) X 7 

.ft-a - 2 + 2x + -14 

+12- 2x 

+6 "" X ~ • 

+6 _,.,. Jc. \.i.::J.l J=..b.ll ~yJI ~ r _,_fo.ll ~t:, ~~ u.# 

.(CrC1
3

) Jc.l.LJI.:;... ~WI~~~~ r-'fill ~hll ~~ y~ ~ :~~ 
~ -= X + (-1_) X 3 

+3 = X • • 

Cr6+ --+ Cr3+ : _,..,. r--'.fill ~~ w~WI ~I • • 

(+3) ~) (+6) 0o nfill ~i.:JI ~~ ~ -~~ .;:LJI w# 
.JI §I~ u!i~ • • 

:J.a~ ~ L..t .. . . 
2+ 2-

Fe CI2--
3+ 3-

Fe Ch 
:~~~4w..)W\ ~I •• 

2+ 3+ 

Fe • Fe 
~hll ..)~ . ..s o..)w · L -.!.'.'I · _c:: .;. .... ..Y. .~ .J:-- (.)~ 

D~\ ~ ~~ • • 

تدریس اختبار القدرات كیمیاء  جامعھ الكویت أ / عبد الرحمن 96618707

تدریس اختبار القدرات كیمیاء  جامعھ الكویت  أ / عبد الرحمن 96618707

96
61

87
07

   
   

   
) 1

10
-1

02
-1

01
ء )
میا
 كی
دي
مھی
 وت
ت
را
لقد
ر ا
تبا
اخ

س 
ری
 تد



... 

تدریس اختبار القدرات كیمیاء  جامعھ الكویت أ / عبد الرحمن 96618707

تدریس اختبار القدرات كیمیاء  جامعھ الكویت  أ / عبد الرحمن 96618707

96
61

87
07

   
   

   
) 1

10
-1

02
-1

01
ء )
میا
 كی
دي
مھی
 وت
ت
را
لقد
ر ا
تبا
اخ

س 
ری
 تد



~ L.y!' iy·"ll ~\ (') 

H2S (i) 

HCl (y) 

~I_,! ~ ~WI ~ 4.-iluj ~ ~jl! "i ~tsi (i) 

~L....:...i ~ ~w1 ~ '+i\.:_,j ~ ~Jl! ~tsi (Y) 

~~_,! ~ ~w1 ~ '+i~.t_,j ~ ~Jl! ~tsi C:) 
i.....:.:.L=-1 ~ ~WI ~ 4.-iluj ~ ~jl! "i ~tsi ( ..l) 

~ J.;.;~l .;i&: ~I.;::JI '..? i ( o) 

C02 (i) 

CaO (y) 

~ ~ ll .l.;.;~l .;i&: ~I.;::JI '..?I ( '\ ) 

so2 (1) 

C02 (y) 
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Off" _, NH3 {c) 

NH4 + _, H20 ( ~) 

so4z- k/ 
HS03- (-'1) 

.).l_;:i..4 ~i ~ ~I_,::Jl ($i {V) 

C02 (i) 

so2 ('-,-J) 

_;si ) 0 _jj_,y, F (i) 

ysi ) ,.:.ufl) F ( '-:-l) 

Olr _, H 20 (i) 

NH/ _, NH3 ('-:-l) 

.w.s ~L=..)'l ~ Jc.Li:U (i) 

.w.s ~1_;..11 ~ Jc.l.Uj (y) 

~6. ~tsts ~\_,ill ~_J ~~l! ~tsts u-ab)ll ~ Jc.La::u (cJ 
~ l _,ill ~ Jc. UJ:j "1 _, ~ Lc.. )1 I ~ Jc. ti:U 'i ( .)) 
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~\3 uY.JY.J ~1_, u..Jfl) JLW....,I ~ c...J~\ 4J ~~ t...::WI (i) 

.::..::..\-' 0Y ..J..>U ~I_, 0.3P] C..l.. ~ o .J~\ 4J _;JI r...::WI ( y) 

.hi9 .::..::..1_, 0Y.JY. J~l ~ O.).ill\ 4J ~\ t...::WI kJ 
w\..i3 _jlS.l)'l ()A _¢1 ) (.Jj J~\ ~ t..J.ill\ ~ _;JI t...::WI (.:l) 

HF (c) 
HCl (..::) 

HCl03 k:) 
HC104 (..::) 

_, • 'f_ 

~ ~~ Jc.U:U\ ~ /..)"""l.Jl oJC.U (' t) 

H+ + NH3 :::;:=::::: NHt 

HI (i) 

HBr (1..:-l) 

~ ~ ~j!'il ~\ ('V) 

HCI02 (1) 

HCIO (1..:-l) 

~ ~ ~j!'il ~ ('") 

HCl04 (i) 

HBr04 (1..:-l) 
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HCOOH + KOH kJ 
NaOH + HCI {.l) 

·• 

NH3 + HCl (i) 

CH3COOH + NaOH ( y) 

f 
1 
l 
j 

I 

l .. 

., l 

' 
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~i.:JI ~.ll:- ~ ~ (c) 

~t:JI .l~ J::,~~l (~) 

-I (c) 

+2 (~) 

-1 (~) 

+2 (~) 

+2 ' -2 (~) 

-1 ' +2 (~) 

-2 (~) 

+2 (~) 

-2 k) 
+3 (~) 

..:.;tJ_,...¢..1} ~ ~ (1) 

wU .~.<'I 1.-l~l U...C. (1.-l) J..r-# . ' , . 

-2 (i) 

_;i- (Y) 

+ 1 (i) 

~ (y) 

-2 ' +2 (i) 

+1 '-2 (y} 

-1 (\) 

+1 (y) 

~ (H2P04-) ~\ c.r' .;_,A.w._,ill ~t:a ~~ (') 

+4 (i) 

+5 (y) 

~ (Cr20l-) ~i c.} r-.J~ ~WI ~I..::JI .l~ (") 

+6 (c) 
+12 (1) 

+3 ( ~) 
+2 (y) 
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u>.~fl 1 .l...&G .l~ ~ o.ll..:j (c) 

~(c,i) (.l) 

so3 to so2 k) 
N203 to N20 ( .l) 

+4 (c) 

+ 5 ( .l) 

C02 + 2S02 + 2H 20 (A) 

~ ~~ l ~ l..i:il\ c.) 

~y,S.l\ .l...!Sb .l~ ~ ~ (1) 

~fi\ .l...!Sb .l~ ~ '-.ll..:j ( 1..:-l) 

Bi03- to Bi3+ (1) 

!\1n02 to Mn04- ( 1..:-l) 

-5 (1) 

-4 (~) 
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~Y· ,S\\ u\ )11\ 

.t...w~ t-..p. ~~ ·:· 
.t...w~ ~ A..-p. ~w •!• 

wl J.i'"JI ~~.J ~ Ja.! CJ_JJ1.i ·:· 

wiJ.I'""il ~~ ~...,..... ~~ ~:· 
~"t...!..Jl oJC.ti •!• 

t:;lj.l'""il ~_,... ~ .;~ ~ ~\p •!• 

~ Wl ~~~~ J...,4b.ll ·:· 

~.J.;~I ~~\ •!• 

~lj"il ~~.J ~lj'/1 ·:· 

~ ·hi·ll ~\ •!• 

0 ..;;ta..&ll •!• 

wiJ.I'""il e,p ~_;~ •!• 

0 ..;;la...r.l\ '-P u-a_;~ •!• 

pH ~.J.;~I t..>M~I '-P u=}~.J ~I •!• 

_\ .~ 
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: ~~w 4.w~.JF~W _!\ 

~l;..:j\ ~ ~ ~\.ij ~1_, t>l;..:jl ~ ~ ~~ 
,. 

~ Jc.lLrl Jc.\.Ull W..o ~WI ..)1_,....11 ~) 0 V· ,j 'i Jc. WJI W..o ~WI .)I _,.JI y 

~ \.U.JI .)\ _,.JI ~ (.5 .fo Yl .)\yJ\ ~~~~co~ 

:UC.\.U.JI 

Zn+ S ZnS Zn + HCl ZnCl2 + H2 Y" 

:~} ~fi.a.ll ~\.ill\ ~ 

-~~~pc. ~W(i) 

~ ~m ulS "'-""" o~I.J ~\..:.. ..,.! ~ ~l:JI.J Jc;.l.i:JI ~ .U:...I.lll .j\_,..JI ~ ufo ~..s 
. jti:. .;1 JjL... ) 

:~ 

Zn(s) + S(s) ::;:::: ZnS(s) 

NH3(aq) + H20(l) ::;:::: NH40H(aq) 

N2(g) + 3H2(g) ::;:::::'::: 2 NH3(g) 

~ >A ~ee ~l.i:i (~) 

. o.)W\ ,.:: .. N \..:.. 0-a o~I.J ~l:.. 0-a foi ..,.! Jc. Li::JI W..o ~l:JI J :UC l.Lw.ll .jl _,..JI ufo ~ J 

:~l 

2 Ccs) + 0 2(g) :;;:=:: 2 COcg) 

4 NH3(g) + 302(g) ::;::::: 2N2(g) + 6H20cl) 

L.~ ..s ~ _fof .J r..jJfo JelL~ ~ ~ fi.a.ll ~li:JI ~ .ul ~ ~L..JI ~'it W..o 

~ L....u.o ..) . L 'I . L LLJI ~ - 1tJL Wl:JI .ll - -'I :uc l.Lw.ll .ll - -11 • .. q ~ wtlj .J r.; ~ ~ >-" ~ r..r . J . .:Y""' .J J""'W ~ y . 

·~~~ uiJN4 uyy ~ ~~.., ,~1 Jc.LLJI ~y.J 

_, '·-

.. 
.I 

I 
.. 
1 

j! 
! 

j' 
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. 
~I - .II ~\....ill \-'.e-ll w~ -'- ~t..:w '~I · '-I..LJI 4.c. ·I.! o I -- 'I ~ ~ w • ~ _,..._.... ~ (::"' ~ ~ . r.F ~ ~ '-'""" ..)""" u. .) J-- . .) Y.-1 

. & t.i:..JI w'i yJI ~ c.; .J~ W"1 u-lJ t ~ y ~ & ti:WI 

:._)tJI Jcl.LJI ~l::... ~ ~::, ~_iJ ~J 

aA + bB - cC + dD -
~~ L.Jl_j...-:j'il ~1:! we ~I 0~ A,B,C,D JlyJ\ w'i ~ J~ t..1"' a,b,c,d ~ 

: _,. Kc jf:. yll 

[Ct [D]d 
[Ar [B] 6 

: \tJI · 1- LLJl ~~ · .. < .~.11 ~ .l.l ·I -~~~ ~1:! ~Jt..... ~I :·ttl:· '-.? 1...>'- .J ~...)-"' . u...>J . . ~ 

-'' ,_ 

N2(g)+ 3 H2(g) ~ 2 NH3(g) 

:Lb~l 

Kc= 

P2
NH3 

K= 
p PN2. P3H2 

Kc = [H20] [C02] 
Kp = PH2o. Pco2 
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(J\ ~I ug, ~ JL..t ~~ 

~ ~ 0A Jc li:JI .»"" u-1:- J~ ~i ~ ~_,1 y'l\ ~~ 44 ~_,......J 1> _;#. ~ l .!IUA. 

. L li:J\ \ ... I -I . ·.II • . . t:'. -
~ ..1.6-' c-' >""' ~ y-' 

A ----. B ---
[B] 
[A] 

: A..:lWll ~ l.LJI 0-- JS.1 () y'l\ U:\.j ~ y,c. : ~ 

CaCOJ(s) ~ CaO(s) + C02(g) 

Nics)+ 4 CO(g) ::::;:::::= Ni(C0)4(g) 

Ca(HCOJhCaq) ~ CaCOJ(s) + H20(!) + C02(g) 

:~b"il -

Kc= 
[Ni(C0)4] 

[cot 

[C02] 

-l 
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_ij'u ~-' ~4 ..:.ciy;- !.~\:; ~_,.; (.) (Le Chatelier) A)_rA..:._,l ~~\ ~WI tU:i:....l 

:;~\.ill ~ _, ,;u y....\1 ~~I ~ ~~ _, :; ) yJ\ ~ .J.:I _, ):5. jill 0-o ~~ J...l _,JI 
:.)c 

~ ~ ~l..l::.lll ~~ w~ ,w\J:il ~ ~ ~~ ~ oJt:,..ll J..I_,.J\ ~~ ~ JiU ~..u.. lj!" 
" · ..:.-:'1 I~ "b ;.t, i 11

" • ~~ o~~\ ~ ~ ~.J~t.i . 
(JI >?JI ~ tA ~ A·~ ~,.;J\ J,..l pJI 

: ~ ~.) y'l \ ~ y ._)c. :; y _:,..JI J...l _,.JI ~ i 
}:S;J\ (') 

o.:lL..ll ~\ o\_:;..:j"i\ ~elY. ~)y'J\ ~Y' 0!-! 0y.J\ ~lb:JI .:~ly l$~} j.foy o.:~'-:lj ..l.ic. 

. : I "'') \ ..:..ul.:J ~ · · ·'. ~'I lb:JI . _j .:ll - ·'I · .. < ' · ':1 .6.!\..A.JI :.) y . - i..JA (..)__,........ ~ ~- ..J-" ...r:-y ~ -' 

.IA):Sy ~ ~ ~\ o.:lWI o~l -} 0\y':l\ ~.Y' elY. .:li_,..JI l$~) j.fi.y ~ ..l.ic. 

-} r:.J5J'll ~.Y' ..)c. (S0
2
) j~ _j!:.y ~ db5._, (S02) j.;. ;iJL.:o) _Ab y. Lo :& -' 

~~tJ\ Jc.Wll 

S02(g) + N02(g) :::;;;::=:::: NO(g) + S03(g) 

,(~I_,:JI) ~~ .. ~1 ~ c'Y- 0ly"il ~.Y' 0;-.;. (S02) ).t: _j!:.y i..J~j ~ :~b.'il 
.(~w...ll) ).~1 ,\_:;..:jl.} ci..J.J 015NI ~.Y' 0!-! (S02) j~ .)#.y ~ ~ lfJJ 

0 )\ ~ ~ )J (~) 

r .,.;·,-,_, 01.;r ... :NI ~ LJ---A -ill~_, 0\.JNI ~.Y' 0"' ~ c;~l ~WI t..r" :;_)yJI ~.J~ 
::)J :;_)_pJI 4.J.) ~b ~ 0-o W)l.cl\i.ll 

o.;l~ ~.ull2 ~u:. ... 

3 H2(g) + N2(g) :::;:::::: 2NH3(g) + 1:::. 

· .)\.) y Kc ~ 0!J ..ill~_, ~I _,:JI ~ ~ 01 y':l I ~ _,.., 0!J o.) _p-ll ~ y ~ ~ "..i~ 
o..;l~ ~LA ~u:.-

CaC03(s) + /). ----- CaOcs) + C02(g) 

~(f) 

~ ~ ;,;;\) 1'"""?-':....11 .! :" !.~ '-.$~\ ol;..:J'il .) ~ 4.:;..J 0~ t..jj\.i:. Jew ._)c. ~~ o.)yj 
.(u':l _,...JI .:~~ 
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:~ 

N 2(g) + 3 H2(g) ~ 2NH3(g) 

J;i .:l~ ~ ',$~\ o~'il ~ jc.lU\1 ~ rlh:JI ~ 0"'"\.i.jJ uk J,....u .ht.w:JI 7>..J~j ..uc. 

. \.,uy}}\ LJ.:fo o~l .Y-J (',$..J_):J\ o~~l) u~ _,..JI 0--> 

~ jl..b..n Jl ,..J\ ( t ) 

~ ') _)I.:Jl,I.J J~l U..U: ~I.J ',$ ..J _):.}1 Jc LUll 4..c. ~ o .:~4j ~ J..._.w o jlhll ..JI _,..JI 

. (.) y~ I ~ y. .)c y y ~ .J Kc ~ (>A o jlhll ..JI _,..JI 

: li.:J\ J ~~ N ~ . . I ·~~~ . I~ ~I I I --'1 ~1 . - .~ 1·. ·.< -. t..r .J . ~ (..)"' (.) y ~ ..JA u-- U"' .Y"-" y ~ ~.J 

ul~,~~ uiJ.a~' ~.,.. ;_;~1 J,&I_,.JI 

r-+ ·t:u ~ Y. 'l.i::.. J,.. ~ 4.!~1 
..) ' ' 

-~~~~ ,. ~ . CY- ~ \..i:j,J\ jfi · o ..Jw · . y ~..J " 
~I..U...\1 ~ I' . c...>; ·t_,:JI ..J:lS •· i...Jw · ~ . y . ..) "' 
~LU.JI~ I· . c Y. ~~~ j.fi.. -~ ~YU t 

·I_,:JI ~ I · ~ -CY. 'I _,.:JI jfi . . L.4i,j ~ • .YU 0 

~~') ~') _,..JI ..:l~ {,$~ o~'i\ ~ CIJ:! ..b....::JI o ..Jl:ij '\ 

') {.j.JL.....:JI ~b. ..}.J J!~l ~jWI 

~t:u Y. 

~Y_,..JI ..J~ '-:?:;; o~YI ~ c_IJ:? ~~ ~la.::.._j\ v 
__... Y ',$ jl...U.II ~b. ~ .J ys.'; I ~jWI 

·t:u Y. 

~~ ~W.JI~ I· . c Y. b..)\_;.=.. 4 ..)..l c9..) " 
~ .)\.) .. . y -~~~~ ,. ~ . c Y. ~U::JI 

r..) _roJl 0.)..) l..hll -I 

c.)y.ll ~WI-y 

~.)\.)" . y -~~~~ ,. ~ . c Y. 0) ~~ 4 ..)..l ~l.b..il ~ 

4Jij ~W.JI ~ I' ~CY. ~l.i:J.l 

b.) _roJl 'io.) ..)lhll -i 

o)_roJl ~WI-y 
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~\...lJ 4~ t.#l J--aW\ JG...!I (') 

H20 ~ W+ oH-

: . \ ·~")'\ ~\.:i . _<. ,;. ~~ '-~ • ·l,i -:. .. L· .. W y . W~ ~ WY ~J 

Kc= 

fo-: 0:1b....\l _.>P ~WI jf:. y ..:;}! ..!ll~ i~ ~ ~WI 01b ..:;i ~ ..:;1 y'JI ~~ ~ W.O 
.~~)~ 

: ~\.:JI ;u)l..ll ~} ~\.....JI ~~ J~ 

Kw = [1-f"] [OH-] = 1 X 1 o- 14 

[H+] ~ [ OH -] ..:;}! ~~ ~4c- ~ ~tJI J~~ ~WI c) ~J 
:[OH-] ~~ [H+] A4 ~.:-~~ J-; ~ 

Kw 

[W] = [OH-] 

:[H+] ~~ [ OH -] ~ ~.:-~~ ,:,fi-; ~ 
Kw 

[OH-]=--
[W] 

: ,) c ~~ cfi.o.: ~ ~ 

~ ufo. ..,~~ J_,b...JI JA :JJ\.a:wl\ J~ _, 
[W] ... [OH-]- 1 X 10-

7 

~ w.fo. c.j~\ J_,b...JI y. :(,f•iu,31 J~l _.,. 

[ff'] > [OH-] 

[W] > 1 X 10-7 

~ ufo. c.j~\ J_,b...JI y. :c.1~W\ J~ -f 
[H+] < [OH-] 

[W] < 1 X 10-7 

\ \ II 
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pH I~ t J~ L.J.M'il . 
LJ...-.o ~ l I,), t• 41 r-l! _)~ ~.J ¥WI ~l:....J,l ~.l£:. WI ) ~WI ~ _)~ uc ~ y _,Li y. 

14 13 12 11 10 9 8 
($$.\l 

7 

' f .)J _;i.-

pH= -log [W] 

f ~ ' J+!f.ll ' >!'~\ ~ .l • 
6 5 4 3 2 1 

~ 

pOH =-log [OH -] 

pH+pOH= 14 

:,ol,.j}! pH~~.>-<->-

pH = 7 J.:J~ J_,b..... 

pH< 7 ~ J_,b.... 

pH > 7 (.j .lt:.l! J_,b.... 

~ o$.~! ~ ~~ U-1~ (Y) 

CH3COOH(aq) + H20(J) ~ CH3COOc:uJ) + H30(a~) 

[CH3COO-] (H30+] 

NH40flcaq) :;;=:::: NH4~q) + 0~;;:-q) 

[NH/] [ OI-r] 

[NH40H] 

(c~ v4w1 Jl¥1) c~~~ ·~ (r) 

) 1.4>\.l.-..:o..l c-LJI ~ ~~ o.l£:.1.ill_, ~~ L>.!fi:J ~w1_, c;LJI wu~l Jc.l.i:l y. :~ 
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: Kh ·~~. ~t!i '-~l...4 ____,.. 

tJ·· .•.<~-JI Lj_,lill_, ~~ 0-a J$ o_,!.):. ~ ~~ J_,b..J d..:~W\ .Ji ~WI ~WI 

=~ rW1 ~) u-lJ c)J...,'JI ~_, ,t:LJ! ~ 

NaCI + H20 :::;:=:::: NaOH + HCl 

Kw 

~-e#-- tO: ••• ~ ..... ,. "-•-! : ........ t! 0$.~.;~' ~ ~ ,) .. ~ c:..- -~ 

Na2C03 CO/- + 2Na+ 

H2C03 + 2 NaOH 

~ .·.<."11 ~ .•.<11 
• -'~ - J....r--

l 
I 
l 
I 
I 
' ' I 
j 
I 
I 
l 
I 
I 
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cH3coo- + 

I-t + 

------

Kw 

Ka 

mr 

OH-

. . 
l •.:· ...a 

Kw 

Ka.Kb 

~~ 

. ~\j'j\ J.w?b ~~ t ~~j~\ ( t) 

:u-l} -:_,~_,:ill ~t.i ~(.)A JlyJI ~ 

'"r'.J~ J\_,.. (I) 

u4.JjJI .a 'r .~. Jl.,.. ( "T') 

0---", • t..;..·, ~ t._)_;.:a.. ~..;J J..ls::. 0~ ~ J_,b...o J.-3 ~pul oJWl ~ 01-i ..ill~_, 

.~L ~~ · '- o.'"'J· . .:. 'i j · t:..·. • i 'I 6Jl.. • . _, ~ ~ ...r- 1.$ _;.:a- <S'. 

:~J~Ui~_, 

~<J,i~ ~ ~~ ~..>P~ ,_,_ 

u-lc 1.$~ '-~~' J_,b...ll .JA .U ~ c.,?:Ul J_,b...JI _y. ~l~j ~ c.,?.lll J__,b...JI _y. 

t..... _;sJ yl~l u.- ~y...s .,s_p.1 ~~ ~I~J ~ o.).illl ~ yl~l <.>- ..s y:..l ~ 

'D).,r-- ~..)~ ~ ~ f>~ ~ ..)~ ~ A.#- Y~ w~ L.>"' ~C.)_;r-.~y ~ 

~ ~·)~ 

~~ J_,b...JI (.)Aft~ (w:iyJI) ~~~\ ~~~ ~~ J~ t.;A :(S)¥J·<''I ~\j'll\ 

.~ o)~ ~Y ~ uj)..JI 

.(~jJ_,...) J_,b...J.l j#.y ~i ~ ~~ ~~~'jl ~_, 
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~~~)'I ~~ ·r'~ 0.0015 ~ '-i.i=-l-' _,:J ~ AgCI w..a wY... ~ J~ :~ 
~ 25Co 1> .. ;1~ ~_,.) \~ AgCl .-l ~I 

:~I.a.')'\ 

J.>A/f'l..» 143.5 = 35.5 + 108 = (AgCl) ~I ~I 

~4 J_,l.:-31 ~ X ~\ ~\~'j\ X ~\ ~\ - ~~~\ o.)W\ ~ 

1 X~~ ~~~'jl X 143.5 0.0015 

_j.J/J.>A 10"5 
X 1.05 = 

0.0015 
=~l~l~'jl •• 

143.5 X 1 

: (K.m) ~I j'jl J.w?La. ~~ 

~w .. ,/'11 y~ J...-.=.1..:.. l.P 1.)~ JAJ ~wl ~ 04.J~I A>r ,';,)\ c)l...)u Ksp yL....::... ~ 

:~_, .:U_,j_,.JI ;£j.)\.....J\ ~ ~u->:';1 ~'}.>A~~ (.j.J~ U"i ~} t~Y JS. ~1~1 

AgCl Ag+ + Cl- (1) 

KsP = [Ag +] [CI-] 

S ~ Ag+ , Cl- U.a J$.1 ~I ~~~'jl ufo.J 

Ksp - S 2 = S. S = • • 

Ksp ~~ (S) ~ ufo_, 

S = ~ Ksp 

Ca(OH)2 Ca2+ + 20H- (~.:-~) 

KsP = [Ca2+] [Olr]2 

S ~ Ag+ ' Cl- 0-> J$.1 ~~ ~~~'jl ufo.J 

(2S)2 
... S - Ksp • • 

:~ 

~1_, 0~ LJl Ksp >~~';1 J.-WI :wts I~J 

~1_, wfo u_,......9 Ksp < lf'~';1 J.....=.WI wts I~J L.l 
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I 
f 
I 

~.L.C-1..! .Ji ~ ~~J ~ 4J (pH) ~.J.J~l U"";/1 4 ~ ~~~~ l"'-'~ J::,!t.::...... ~ 

. .uti! ~L...& ~-- - . ..J! 

) ~.J:?~_,......o-11) 4.......;_,£11 ..~_::..~\ ~";; y...Y.l.J, ._,. . ., ~ l....\~ ~_,h... c...)-4 ('') 

. ( ~ .J::~ow~ti y,ll 

CH3COONa t:"' CH3COOH :~ 

~_,ill .o.:..~i ::,:..';. y.Y.1.J, •1 •. '=:! o..lCW l....\~1 ~_,1.:..- c...)-4 ('") 

NH4Cl t:"' NH40H :~ 

,;} ~';1.J , a_,.,"' l....\~i 0 _,s..; ui ~ o..le\.il.l y.";/1_, ~ l....\~i ~_,b..o cY.. ('"') 

. Y,S.'J. 1 _,A , Q_,. . ol\ ~';} y. .:J~ wfo wi.J 

. .., ' 

• 
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~..l:' tA..):P_p 1.-.i_,...>- o.:~l.. u-k '-i~ J_,h.o ~ ~ ~ ul...4; o.,.>:lou.ll ~ r-~'1 

.l.\jfiy ~ .:~lyJI oJWI 0-.o f'~ ~ u-lJ (V'4! J_,b...o) 

oJWI ulli1.S....A ~_,1........ ~~~ oJWI ullit5.... .J.le LA~ wfo. ~~ A..bi:Jl ~ : ·,.!LS:UI .tb:i.i 

. lA .,.>:..li:l Jl yJI 

J_,b...JI ~L.;..j ~ ~~I L;..,J __#j LA~ ~~ _;JI ~~ ~ : o ~lA..l\ ~~ .tb:i.i 

• LA. Y..ll:i Jl yJI o.:~Wl u-IJ ~\.foll 

0 >:!la...ll 1"\ J.i..l....\ .b ' >4 

·w...us; 1- lQ:j ~u.,. · .<. · i -' ,_,r • • ~..>-- w~ u 

·~..}MJ 0~ ~ ~~~ ~lt.ll ~..l.:y ,:_;\ -" 

• \.A Y-~ ..ll _yo.! I ;; ..l WI (:A ~G ~ 1.i:l ~4£31 ;. .:~WI Jc l..i::U 0 1 - r' 

. o .,.>:L...JI ~ ~~ ~ J..l.:y J~b J _p,. _, - f 

o >:~t.a...JI ~ Li:i e I ,JI 

JJL&:lll ~ Li:i - ' 

~b)/l_, w~...,.WI ~b... r...>:ta... 

~.>ill ~ta;j-Y 

Cr ww l Ag+ wl> l-;, L...ot -·· 1\ I~~ ..>: ~ ~ .):1 .Y" • 

Jlfo~l.; o~l ~Li:i -r 

KMn04 (:A H 20 2 Jc~ ~ ~1.::Jl J~ ~ ~ ~-'> · ..,,,J1 ~\.Ajj\ t.fJI ~~ ~ 

Lf.c. \ toil , ~J~I 

~ J~ W~'l o~ f'~J ,~l_,IJI_, ~t......:...)u o..):llou.ll .4..bi ~ ~ .:~!_,.... o..l.C- .!l'w.. 

41 ~ .x:-1 __,! ) u.:abi uc ;. ..J~ ~ _, o~ \.i (:A ~ Jc:.LQ:j .l:lc.. o Y.UI ~ 4=UI ~ 

.~ ~_iJ '-i.lll .h...._,ll pH ~J..J~I <->"';;1 ~ ~ ..._jJ,fo 0 1_,1i 
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~lt_.ia,lSI .-....,s, t) U,Jlll pH J.tUll "J.t ~~~~-'···;,, Hi':\, 
. 

... ; ;· •'' ;• : . 

.. 
"~wr 

: 
-~···.a.Jt 

·' 

: ' : .. :,' ; ::.\: . . ..; .. 

_;i.....:al ~l 4.4- 3.1 ~tij_>.all ~I ' # # . 
~1 _;i.....:al 6.1 - 4.2 ..;.-.~I JA:.JI y 

,.>i-i -.:,~1 ~.le 10 - 8.3 w:l~ ~' 
,.. 

0 J:!la...ll ~ ~¥:i 

ojfo.J.l.J _;Jlo 200 ~ (HCl) J_,b...o ~J ~L..:.:.J rj)UI "WI ~ ~~ :(') J\!4 

~ P/J.r 0.250 J_,b...Jl .)F..J.l ~ ~ ft/Jy- 0.500 

:~b'il 

0.500 X 200 - 0.250 X V2 

0.500 X 200 

0.250 
.... tyj;',ll .lA..} ~' ~~ •• 

.fo1.. 400-

_;Jl.. 200 ... 200 - 400 - u~l "WI ~ • • 

f yJjJy- 0.1 ~>jfoy .;~I (HCI) ~ 

:~t.:..'il 

NaOH + HCl --+ NaCl + H20 

0.1 X 10 

20 

1 : 1 

M V M' V' 

0.1 X 10 - M X 20 

- (NaOH) j:S.y • • 

P/Jy- o.os-
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A+ B r 1 
- C + D 

- rz 

~U:ll\ ~~.J (rt) ~U:lll ~~ ~ .tbUJ\ ufo L..~ (J\j.a"':l\ ~ ~ ~ 
vA (rz) V".,sa.l\ 

rt < r2 (c:) 

r1=0 (~) 

4HCI(g) + 02(g) 

Kc= 

Kc= 

Kc= 

Kc= 

Kc= 

Kc= 

Kc= 

Kc= 

rt = r2 (1) 

rt > r2 (Y) 

- 2H20(g) + 2Cil(g) 

[H20] [Ch] (i) 
[HCl] [02] 

[H20)2 + [Cb]
2 

[HClt + [02] 
(y) 

[H20]2 [Chf 
[HCI]4 [02] 

(c:) 

[02] [HCl] <~> 
[H20] [Ch] 

NH3(g) + HCI(g) 

[NH3] [HCl] (1) 
(NH4Cl] 

[NHJ] [HCI] (y) 

1 kJ 
[NH3] [HCl] 

[NH4Cl] ( ~> 
[NH3] [HCl] 
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: ;;.J .. :r-. .... 

6)yJI ~.Jj k:) 
oj~l J,oi_,.JI (.)) 

~-'.J~I ~ o.)yj (i:J 
~ Lo~ (.)) 

.UCLU.JI .))_,..JI j#..y (1) 

.hi....:.:JI ( y) 

2NH3(g) +heat 

~~ o.)yj (i) 

o)~l ~.Jj ~ (Y) 

~I.J;~ &ill\ ~ J\Jj:i v-ll.:i.ll Jc.t.i:UI ~ ('\) 

N2(g) + 2H2(g) , 6. H = (+Ve) 

.hi! .hi.....4ll ~~~ (i) 

~-'.J~I y.:....... (y) 

[CH3coo-] [H30+] 

[CH3COOH] 

(1) 

[CH3coo-] [H30+] ( y) 

[CH3COOH] [HzO] 

Ka = [CH3COOH] (l::) 
[CH3COOH-] (H30+] 

[CH3COOH] [HzO] (.)) 
Ka = [CH3COO-] (H30+] 
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\...-o>::I.S .J\ \.oA I,__..\ 0 ""'U .J ~ U>..fol • WI ~ t;lol\ .;,~.;_,.\ J<;. U. ..i,_;a.l _,.. t.. ( 1\) 
~~ 

Ksp 

~~(c) 

~\ (.)) 

[Ca2+] [OH-)2 

[Ca(OH)2] 

J.)\.a.:J\ (i) 

_:,! \.S::J\ ( y) 

ul' s.s x t o-• <J.J.._, (PbC20 4) ._,..t...o_,ll t;J..J (K..) '-.,IJ'il ~ ul .:...Jo. 1•1 (") 
~ ~\:ti\ ~ 

.,;Jf J_,... 8.5 x 10
9 

(c) 

_JJjfJ_y.9.2 X 10-5 
(.)) 

fl/ J.Y' 9.2 X 10
5 

(\) 

ft./ Jy 8.5 x 1 o-9 ( Y) 

<j.J'--1 (25"C) 4.>' ~ (Ag
2
Cr04) ~ ..:M.Jfill..;IJ'II ....... ul .:...Jo. 1.\ (I Y) 

~ (Ksp) A.:lj'j\ J...a~ ~ u~ ,yJjJ.y. 3.2 X 10-
5 

1.02 x 1 o-9 k:) 
3.2 x 1 o-5 

( .)) 

1.31 x 1 o- 13 (I) 

2.05 x 1 o-9 (Y) 
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~ o~ll.J1 ~A.!~}~ ~.J.J~IWM~\ ,..#j f'.JU; <i.ln J~l U-a~ ('f) 
~ .tl;Ji ..:..~ 

c.;~till J_,l:...JI k:) 
~I J_,h-..11 (j) 

~ (::" ~_,i 0~ \.i ((!) 

~ o~\.i ~' i.,:-·'o ~ (j) 

~ ~ ~ ,.~ ~ JI_J.4l\ (' t) 

.t..:..l.. ~ c.? _,i ~ (l) 
.t..:..l.. ~. i;-·4 ~ (y) 
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~J.....ll u_,l ~~ ~ c..r=m 4.b:i..lll d,.! o~ll.J ~ 1JH o.J:fla...l\ ~..*i ~I.Ao-! a. (') 

~ 

..)~, ~ (~) 

~~ (..)) 

i.J:?t.-.11 ~~~ ~ (\) 

_;i\.S.:j ~ ( y) 

~u.tLS.. .l~ ~~ ~ ~~ ~~ u~ o~\.i.J ~ U:H OJ:!I.&..ll ~~ F-I.P.o} ~ ('1') 

~ o~WI ~ JJIJ l:.,.t..-~~ 

• ..);?t-..11 ~ ~~ ~ (~) 

~~ (.)) 

_;~I~ (i) 

jilS.::a ~ (y) 

D-~ 20 ~ JJ~ -..;t ~.J ..f.J/J_,.. 0.1 ~JP.~ t~~ HCI ~ o...Hta... a. (,..) 
~r''i .. ee31 ~~ ~ W ,_;JfJ.,.. 0.2 ~J#.~ 'ijJ\ (NaOH) J_,b... 

.fol.. 40 (~) 

.>Jl.. 1 0 ( ..)) 

fl. 20 (l) 

jill.. 30 (y) 

~ 20 ~ JJla:.i:f .ul ~.J ..;JjJ_,.. 0.1 ojp~ ~~~\ (H1S04) ~ i...Hta... ~ (t} 

!r'"i·~~·n ~ ~ W ,_;J/J.JA 0.2 oJ.iS~ c.~~ (NaOH) ~ u.-

_;J.l.. 40 (~) 

_>ill.. 20 ( .)) 
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pOH .J pH cY rY .. )~ 
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........•• •··~· .• ~.,;~ .. .,; ;, • .,~~~:~c.:t~~;~~~~~~~,;~l,,t;~'-'l"'iltc.\U~~~;t,;,.;;,;w.i,~.., •' 
~·-- ; -........ ,.;..; .. .'.; "-" .··--····· ,_, ........ • ... ,-·.; - -

,, 

I 
I 
I 
I 

l 
\ ' 

:'-"'"ilS [If') ~.J~ L!.J,!I jjS.)l rl~ (pH) ~.J~ <>'~\ .l,..ji - (I) 

pH = [W] k) pH = - log [W] (i) 

H ~ _L (') pH= log [:W] (..,.,) 

P [H+] 

:i.j.J~ ~y...p ~~ ,.ws (pH) ~.J.J~\ t..>M~\ ~ (") 

12 ( ) 7 (i) 
c 

14 (J) 9 (y) 

1 x 1 o-4 (c) 

I X 10-\0 (J) 

1 x 1 o-9 (c) 

1 X 109 
( J) 

I X 104 (i) 

} X 106 (y) 

1 X 10-S (\) 

1 X 105 (y) 

:~POH ~ ~~.J' pH=6 ~J~(") 

14 (c) 
8 (J) 

JJ~ (c) 

y~~ (J) 

6 (i) 

20 (y) 

:r~~b J~ I~, pH= 3 .tJ J~ ("~) 
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w (pH) ~.;.;~1 ~"J1 ~ u\-9 1 x 1 o-:! = (H+J u-.9:11 J:S~ ~ ..:.jts ljl (V) 

:c.;.;W 

4 (i) 

-4 (y} 

~~ [OH-] ~~ .)-F.~ w~ 2.5 x 1 o3
- = [H+J W-':li ~~ .u J~ uts ljl (\) 

c.;.;l.......: J~\ 

4 x 1 o 12 (c:d 
4 X 10- 14 (..'l) 

4X 10-!2 (1) 

4 X 10-l3 '•(y) 

•,' o>-:S..fJ ~lll NaOH J~ 6-4,. r-- 100 ~l ~w 6-4,. ~ 100 ~~! ~ (' •) 
~ , ;a; .11 J_,.b...tll pH ~ 6~ ..JJ/ J_,.. 

13 (1) 

1.5 (y) 
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~U~..J ~\~Ji-i\ •!• 
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K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br 
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37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 
Rb Sr y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I 

115.46181 17.62 88.9059 91.224. 92.9064 95.94 (98) 101.07. 102.9055 106.42 107.86!21 112.41 114.82 111.710" 121.751 127.601 126.9045 
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Cs Ba **La Hf Ta w Re Os lr Pt ·Au Hg Tl Pb Bi Po At 
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Atomic Name Symbol Atomic Atomic Name Symbol Atomic Atomic 
Number Weight Number Weight 

Weights Actinium Ac; 1!9 227.0278 ,_.olybdenum Mo 42 .95.94 
A!IJI!Iinum ·At 13 26.98154 NeQdymium Nd 60 144 24t 
Amencium Am 95 (243) Neon Ne 10 . 20.179 
Antimony (Stibium) Sb 51 121.75t Neptunium Np 93 237.0482 
Argon Ar 18 39.948 Nickel Ni 28 58.69 
Arsenic As 33 74.9216 Niobium Nb 41 92.9064 
Astatine AI 85 (210) Nilrogen N 7 14.0067 
Barium Ba 56 ;137.33 Nobelium No 102 (259) 
Berkelium Ok 97 (247) Osmium Os 76 190.2 
Bcryllrum Be 4 9.01218 Oxygen 0 8 15.9994t 
Brsmuth Br 83 208.9804 Palladium Pd 46 106.42 
Boron n 5 10.811' Phosphorus p 15 jo 97;!76 
Bromine Br 35 79.904 Platinum PI 78 195 oat 
Cadmium Cd 48 112.41 Plutonium Pu 94 (244) 
Cat:sium ·cs 55 132.9054 Polonium Po 84 1?09) 
Calc''Jm 'Ca 20 40.078l Potassium (Kalium) K 19 39.0983 
Cahlornnun cr 98 (251i Praseodymium Pr 59 140.9077 
Carbon c 6 12011 Promethium Prn 61 (145) 
Cenum Ce 58 140 12 Protactinium Pa 91 2310359 
Chlonne Cl 17 35.453 Radoum A a BB 226.0254 
Ctorom1um Cr 24 51 9961\ Radon An a c. (222) 
Cobalt Co 27 58 93~'> Rhenium Ae 75 186:!07 
Copper Cu 29 63 5461 Ahod1um Rh 45 102.9055 
Cunurn Cm 96 (247) AutJidium Ab 37 85.4678t 
Dysprosium Q., 66 162501 Ruthenium Au 44 10107t 
Einsteonoum Es 99 (252) Samarium Sm 62 150.36t 
Ero.um E. 68 167.261 Scandtum Sc 21 44 95591 
EurOf.ium Eu 63 15196 Selenium Se 34 7896f 
fermium fm 100 (257) Solocon Sa 14 28.0855t 
fluonne f 9 18 990403 S1lver Ag 47 107.8682 
francoum fr 87 (2231 Sodium (Nalrnnn) Na 1t 22.98977 
Gadolonoum Gd 64 1!i7.2!if Stronliwn Sr 38 87.62 
Ga:lnom li;o :II ti!lt;!:t• Sulfur s 16 32.066' 
Gormanaum Gt: 32 n59t Tantalum Ta 73 180.9479 
Gold Au 79 l!lli !llifi5 rochru:lionn • Tc 43 (98) 
llalmum Ill /".! 1111 ·l~lf lulhn1111ll lu !i2 121601 
Hch.rm lit: ., 

·lllll:'t~J:·· '"'""'"' '" (j~) 1 ~~~ ~l:.'~i·l 
llnluuum llu hi lh·l ~1: 10·1 lh,ollu•"' II Ill 204:JU:J 
llydro!JIIII II I I llll/!14' IIKllllllll lh 91) 232 0381 
lndoum In 4~1 11·111:? lhulowu lm 69 168.9342 
lodone I 53 126.9045 'fin Sn 50 118.710' 
Iridium lr 77 192.221 Tllannun T1 22 47.88t 
Iron Fe 26 55 847t Tungsten (IM>IIram) w 74 183 85t 
Krypton Kr 36 0:1.80 Unnilhexium§ Unh§ 106 (263) 
Lanthanum La 57 131l905!if IJnndpcnliuon§ Unp§ 105 (262) 
l.awrencnrm lr 103 (260) Unnolquadium§ Unq§ 104 (261) 
Lead Pb 82 207.2 Uranium u 92 238.0289 
lithium li 3 694tt Vanad1um v 23 SO 94 IS 
Lutetium lu 71 174.967 ·xenon Xe 54 131.29t 
Magnesium Mg 12 24.305 Ytterbium Yb 70 I 73 04f 
Manganese Mn 25 54 9380 Yllnum y 39 88.9059 ., . Mendelevium Md 101 (251l) Zinc: ln .111 65:1:Jt 
Morcur~ "u Ill) ~'flU ~•!II LUI.IllUIIIII L1 ·Ill 91..:.!;!-1 
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