
:/gjvsz<gt:/gjvsz<gt:/gjvsz<gt:/gjvsz<gt<<!
I. YV!lkqh<oh{<!uqei!uqjmgt<YV!lkqh<oh{<!uqei!uqjmgt<YV!lkqh<oh{<!uqei!uqjmgt<YV!lkqh<oh{<!uqei!uqjmgt<!!!!
2/ yV!gjvszqe<!Kgt<gt<!lQ!F{<O{ig<gq!upqOb!okiqukiz<!ng<gjvsz<!%p<lg<gjvsz<!
weh<hMl</!
3/ Dh<hqe<!gjvkqxe<!211!gqvil<!k{<{Qiqz<!47!gqvil<!NGl</31!gqvil<!dh<H?211gq!fQiqz<!
gjvg<gh<hm<miz<!okuqm<cb!fqjzjb!njmb!-e<El<!wk<kje!gqvil<!dh<H!Okjuh<hMl<@!
27gqvil</!
4/ -Vlcg<gjvszqz<!dt<t!dXh<Hg<gtqe<!w{<{qg<jg!-v{<M/!
5/ Np<gmz<!Lk<Kg<Gtqh<hui<gt<!Suisqg<g!hbe<!hMk<K!uiBg<gzju!aQzqbl<.Ng<̂ q\e<!
6/ yV!d{<jlg<!gjvsz<!we<hK!gjvohiVt<!gjvh<hieiz<!Ne!!!!!!yV!hck<kie!
gjvsz<!sig<hQ̂ <!Kgt<gt<!k{<{Qiqz<!gjvf<k!gjvsz<!hz!hck<kie!gzjubiGl</-K!yV!
okir<gz<!NGl</!

Osicbl<!GOtijvce<!gjv!kqxe<!47gqvil<!
7/ Osicbl<!jfm<Ovm<ce<!gjvkqxe<!:3!gqvil</!
8/ d{<jlg!gjvsZg<G!yV!w.gi!kVg/si<g<gjv!gjvsz<?dh<Hg<gjvsz</!
9/ gii<he<jm!sz<jhjmg<!gjvh<hieg<!ogi{<m!gjvsz<!fQvx<x!gjvsz<)fQiqzq!gjvsz<*!
:/ $iqb!ytq!Fl<!uGh<hqe<!\e<ez<!upqbig!uVl<OhiK!nke<!hijk!okiquke<!giv{l<!
ytqbqe<!sqkxz<!

21/ Huqbqe<!l{x<hvh<H!yV!Gxqh<hqm<m!ntuqx<G!Olz<!jfm<v\je!ke<Et<!!ogit<t!Lcbik!
fqjz!okuqm<cbfqjz/!weh<hMl/!

22/ yV!ouh<hl<!outq!osbz<Ljxbqz<!ouh<h!fqjzjb<!nkqgiqg!Gl<!OhiK!gjvkqxe<!
nkqgiqg<gqxK/!

23/ c{<miz<!uqjtU!%p<lg<gjvsz<!Kgt<gtqe<!!ytqjbg<!sqkxcg<Gl<!h{<jh!uqtg<GgqxK/!
24/ Osimi!fQi<!fQi<lk<kqz<!dt<t!uiB!ujgg<gjvsZg<G!Yi<!w.gi/!
25/ Hqovteqbe<!-bg<gk<Kme<!okimi<HjmbK!%p<lr<gt<<!
26/ fQvx<x!gjvszqz<!hbe<hMl<!gjvh<hiEg<G!YiqV!w.gi!kVg/!
27/ Gjvkqxe<!lQkie!nPk<kk<kqe<!uqjtju!uqtg<g!hbe<!hMl<!uqkq!oae<xqbqe<!uqkq/!

28/ leqk!dmzqz<!dt<t!gjvsz<gt<!-vk<kl<<?!fq{fQi</!
II.a) ohiVk<Kg/ohiVk<Kg/ohiVk<Kg/ohiVk<Kg/!!!!
2/ fQi<k<k!gjvsz<.fQi<!gjvohiVt<!
3/ %p<lg<gjvsz<.hqiqjg!fqjzjl!hqiqjg!Dmgl<!
4/ gjvsz<.!gjvh<hie<!gjvohiVt<!
5/ okir<gz<.gjvh<hie<!gjvbik!Kgt<gt<!
6/ d{<jlg<gjvsz<.si<g<gjv!gjvsz<!
7/ hiz<!.%p<lg<gjvsz<!
8/ S{<{il<H!fQi<.!okir<gz<!
9/ ohe<sQe.fQvx<x!gjvh<hie<!
:/ %p<lk<Kgp<gtqe<!-bg<gl<.hqovteqbe<!-bg<gl<!
21/ Ytqs<sqkxz.c{<miz<!!uqjtU!

    b*!*!*!*!kuXgjt!Sm<cg<!gim<c!hqjpgjt!kqVk<Kg/kuXgjt!Sm<cg<!gim<c!hqjpgjt!kqVk<Kg/kuXgjt!Sm<cg<!gim<c!hqjpgjt!kqVk<Kg/kuXgjt!Sm<cg<!gim<c!hqjpgjt!kqVk<Kg/!!!!
2/ gjvsz<!we<hK!gjvohiVt<?!gjvh<hieiz<!Ne!-Vhck<kie!gzjubiGl</gjvsz<!
we<hK!gjvohiVt<?!gjvh<hieiz<!Ne!yVhck<kiegzjubiGl</!

3/ yV!okuqm<cb!gjvszqz<!OlZl<!gjv!ohiVjt!gjvg<g!-bZl</yV!okuqm<cb!
gjvszqz<!OlZl<!gjv!ohiVjt!gjvg<g!-bziK/!

4/ gjvkqxe<?gjvh<hie<!lx<Xl<!gjvohiVt<!ke<jljb!ohiVk<kKnz<z/!
gjvkqxe<?gjvh<hie<!lx<Xl<!gjvohiVt<!ke<jljb!ohiVk<kKnz<z/!

5/ %p<lk<Kgp<gt<!lQK!ytqbieK!hm<M!sqkXl<!fqjzOb!hqovteqbe!-bg<gl<!weh<hMl</!
%p<lk<Kgp<gt<!lQK!ytqbieK!hm<M!sqkXl<!fqjzOb!c{<miz<!!uqjtU!weh<hMl<</!

c*!2/!GXgqb!uqjmbtq/!
Olx<g{<m!nm<muj{bqzqVf<K!fquQi<!d{Vl<!d{<jlgjt!wPKg/!
Oukqh<ohiVt<! gjvkqxe<)36 ͣouh<h!fqjz*!

Nacl 47gq!

NaBr :6gq!

Nai 295gq!

211!gq!fQiqz<!47gq!!Nacl!!gjvg<Gl<!OhiK!okuqm<cb!gjvsjzk<!kVgqxK/!
211!gq!fQiqz<!:6gq!!NaBr!!gjvg<Gl<!OhiK!okuqm<cb!gjvsjzk<!kVgqxK/!
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211!gq!fQiqz<!295gq!!NaI!!gjvg<Gl<!OhiK!okuqm<cb!gjvsjzk<!kVgqxK/!
3/!okuqm<cb!gjvsZg<Gl<!okuqm<mik!!!gjvsZg<Gl<!dt<t!OuXhiMgjt!gQOp!ogiMg<gh<hm<m!
Gxqh<Hgt<!&zl<!kVg/n*27gq!Nacl 211gq!fQiqz<!N*47gq!Obdm!211gq!fQiqz<)Gxqh<H;Nacl e<!
gjvkqxe<47gq*!
! okuqm<cb!gjvsz<! okuqm<mik!!!gjvsz<!

2! 47gq!Nacl 211gq!fQiqz! 27gq!Nacl 211gq!fQiqz<!
3! gjvkqxEg<Gs<!sllie!gjvohiVjtg<!ogi{<m!

fqjzbie!gjvsz<!
Gjxf<k!ntU!gjv!
ohiVjtg<!ogi{<m!gjvsz<!

4! OlZl<!gjv!ohiVjtg<!gjvg<g!-bziK/! okuqm<Ml<!fqjz!njmBl<!
ujv!gjv!ohiVjtg<!
gjvg<gzil</!

5/! ouh<hfqjzjb!dbi<k<kqeiz<!OlZl<!gjvohiVjt!
gjvg<gzil<!

nOk!ouh<hfqjzbqz<!
gjvohiVjt!gjvg<gzil<!

!
4/si<g<gjvjb!fQiqz<!gjvk<K?okuqm<cb!gjvsjz!dVuig<gqb!hqe<!Olx<ogi{<M!si<g<gjvjb!
gjvg<g!LcBli@Fl<!w{<{k<jk!kVg/!
nOk!ouh<h!fqjzbqz<!si<g<gjvjb!!gjvg<gLcbiK/!
ouh<h!fqjzjb!dbi<k<kqeiz<!OlZl<!gjvg<g!LcBl</!
5/d{<jlg<gjvsjz!%p<l!gjvszqzqVf<K!OuXhMk<Kg/!
! d{<jlg<gjvsjz! %p<l!gjvsz<!
2! Kgt<!ntU!1A˚-10A˚! Kgt<!ntU!10A˚-200A˚!
3! F{<O{ig<gq!&zl<!hii<g<gzil<! F{<O{ig<gq!&zl<!hii<g<gLcBl<!

4! YV!hck<kieju! Hz!hck<kieju!
5! Wtqkqz<!hvUl<! olKuigh<!hvUl<!
6! Ytqjbs<!sqkxs<!osb<biK! Ytqjbs<!sqkxs<!osb<Bl</!

6/!c{<miz<!uqjtU!we<xiz<!we<e@!
ytqbieK!%p<lk<Kgt<gtqe<!lQK!hm<Ms<!sqkvcg<gh<hMl<!fqgp<Ou!c{<miz<!uqjtU!
weh<hMl</!

6/ hqovteqbe<!!-bg<gl<!we<xiz<!we<e@!
okimi<f<K!yPr<gqz<zi!fqjzbqz<!-br<Gl<!%p<lk<Kgtqe<!-bg<gOl!hqovteqbe<!!
-bg<gl</!
7/ gjvkqxe<!ujvbX/!
yV!Gxqh<hm<m!ouh<hfqjzbqz<!wk<kje!gq!gjvohiVt<!211gq!gjvh<hieqez<!gjvf<K!
okuqm<cb!fqjzjb!njmgqxOki!nK!gjvkqxe<!NGl</!

8/ oae<xq!uqkqjbg<!%X/!
yV!Gxqh<hqm<m!hVletU!fQi<lk<kqz<!gjvf<Kt<t!uiBuqe<!fqjx!nke<!lQK!
osZk<kh<hm<m!nPk<kk<kqx<G!Ofi<uqgqk<kqz<!-Vg<Gl</!

9/ H,i<k<kq!osb<g/!
gjv!ohiVt<! gjvh<hie<! w/gi!
kq{<ll<! kq{<ll<! dOzigg<!gzju!

kq{<ll<! fQi<ll<! si<g<gjv!gjvsz<!
kq{<ll<! uiB! Hjg!
fQi<ll<! kq{<ll<! hizjmg<gm<c!
fQi<ll<! uiB! Olgl<!

!
21/n[g<gTl<?&zg<%XgTl<!
hqiqU.N!
I.ohiVk<Kg/!

2*Yv[!&zg<%X.fqbie<!
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3*=v[!&zg<%X.GOtiiqe<!
4*&u[!&zg<%X.YOsie<!
5*!he<l!n[!&zg<%X.sz<hi<!
6)STP-z<<!Olzii<!hVle<.33/5zq!

II. kuXgjt!Sm<c!gim<c!hqjpgjt!kqVk<Kg/!
2*yV!n[!fqjx!nzG!we<hK!c.23!n[fqjxbqe<!23!lmr<G/!
yV!n[!fqjx!nzG!we<hK!c.23!n[fqjxbqe<!2/23!lmr<G/!
3*JOsiOmie<gt<!fqjx!w{<{qz<!yk<kqVg<gqe<xe/!
JOsiOmie<gt<!fqB,m<vie<gtqe<!w{<{qg<jgbqz<!yk<kqVg<gqe<xe/!
4*YOsie<!yV!Oux<X!n[!&zg<%X/!
YOsie<!yV!yk<k!n[!&zg<%X/!

III. GXgqb!uqjmbtqGXgqb!uqjmbtqGXgqb!uqjmbtqGXgqb!uqjmbtq/!
2/n[g<gTg<Gl<?&zg<%XgTg<Gl<!dt<t!OuXhim<jm!uqtg<G/2/n[g<gTg<Gl<?&zg<%XgTg<Gl<!dt<t!OuXhim<jm!uqtg<G/2/n[g<gTg<Gl<?&zg<%XgTg<Gl<!dt<t!OuXhim<jm!uqtg<G/2/n[g<gTg<Gl<?&zg<%XgTg<Gl<!dt<t!OuXhim<jm!uqtg<G/!!!!

n[g<gt<! <&zg<%Xgt<!
yV!keqlk<kqe<!nch<hjm!Kgt<gt<! yV!keqll</Osi<lk<kqe<!lqg!wtqb!

njlh<hqe<!nzG!
hqj{h<Hxik!Kgt<! hqj{h<Hx<x!Kgt<!
keqk<Oki!nz<zK!Osi<f<Oki!gi{h<hMl<! keqk<K!gi{h<hMl<!

!

3/fQiqe<!gqvil<!&zg<%X!fqjxjb!g{<gqMg/3/fQiqe<!gqvil<!&zg<%X!fqjxjb!g{<gqMg/3/fQiqe<!gqvil<!&zg<%X!fqjxjb!g{<gqMg/3/fQiqe<!gqvil<!&zg<%X!fqjxjb!g{<gqMg/!!!!
jam<v\eqe<!n[fqjx!.2gq?Ng<̂ q\eqe<!n[fqjx!.27g!
fQiqe<!&zg<%X!fqjx.3)2*+!2)27*=29gq!
4/4/4/4/Co2  uiBuqe<!gqvil<!&zg<%X!fqjxjb!g{g<gqMg/uiBuqe<!gqvil<!&zg<%X!fqjxjb!g{g<gqMg/uiBuqe<!gqvil<!&zg<%X!fqjxjb!g{g<gqMg/uiBuqe<!gqvil<!&zg<%X!fqjxjb!g{g<gqMg/!!!!
gii<heqe<!n[fqjx.23!Ng<̂ q\eqe<!n[fqjx!.27!
Co2   &zg<%X!fqjx.2)12)+2(16)=12+32=44gq!
5/jfm<v\eqe<!&zg<%X!fqjx5/jfm<v\eqe<!&zg<%X!fqjx5/jfm<v\eqe<!&zg<%X!fqjx5/jfm<v\eqe<!&zg<%X!fqjx....39/nke<!n[fqjx!25/!jfm<v\eqe<!n[g<gm<M!w{<j{g<gi{<g/39/nke<!n[fqjx!25/!jfm<v\eqe<!n[g<gm<M!w{<j{g<gi{<g/39/nke<!n[fqjx!25/!jfm<v\eqe<!n[g<gm<M!w{<j{g<gi{<g/39/nke<!n[fqjx!25/!jfm<v\eqe<!n[g<gm<M!w{<j{g<gi{<g/!!!!
n[g<gm<M!w{<=!&zg<%Xfqjx/n[fqjx=28/14=2 
5.jfm<v\e<)o3*?Ng<̂ q\e<)p3*!Ngqbux<jx!We<!=x[!&zg<%X!we!%XgqOxil<@jfm<v\e<)o3*?Ng<̂ q\e<)p3*!Ngqbux<jx!We<!=x[!&zg<%X!we!%XgqOxil<@jfm<v\e<)o3*?Ng<̂ q\e<)p3*!Ngqbux<jx!We<!=x[!&zg<%X!we!%XgqOxil<@jfm<v\e<)o3*?Ng<̂ q\e<)p3*!Ngqbux<jx!We<!=x[!&zg<%X!we!%XgqOxil<@!!!!
jfm<v\e<)o3*?Ng<̂ q\e<)p3*.z<!yV!&zg<%xqz<!3!n[g<gt<!dt<tK/!
7/nOuigim<Ovi!uqkqjbg<%X/7/nOuigim<Ovi!uqkqjbg<%X/7/nOuigim<Ovi!uqkqjbg<%X/7/nOuigim<Ovi!uqkqjbg<%X/!!!!
yOv!ouh<hfqjz!yOv!nPk<kl<!ogi{<m!sl!hVlEt<t!uiBg<gt<!sl!ntU!w{<{qg<jgBt<t!
&zG%Xgjth<!ohx<xqVg<Gl</!
9/OgZisig<!uqkqjbg<!%X/9/OgZisig<!uqkqjbg<!%X/9/OgZisig<!uqkqjbg<!%X/9/OgZisig<!uqkqjbg<!%X/!!!!
Yk<k!ouh<hfqjz!lx<Xl<!nPk<kk<kqz<!uiBg<gt<!ye<OxiM!ye<X!uqje!HiqBl<!OhiK!uqjehM!
ohiVtqe<!hVlEl<?uqje!uqjt!ohiVtqze<!hVlEl<!wtqb!uqgqkk<jkh<!ohx<xqVg<<Gl</!
:/JOsiOmih<Hgt<!we<xiz<!we<e@:/JOsiOmih<Hgt<!we<xiz<!we<e@:/JOsiOmih<Hgt<!we<xiz<!we<e@:/JOsiOmih<Hgt<!we<xiz<!we<e@!!!!
Yk<k!n[!w{<[l<!OuXhm<m!fqjx!w{<[l<!ogi{<m!yOv!keqlk<kqe<!ouu<OuX!n[g<gt<!
JOsiOmih<Hgt<!weh<hMl</w.gi!17C13517C137 

10.JOsihii<gt<!ujvbX/JOsihii<gt<!ujvbX/JOsihii<gt<!ujvbX/JOsihii<gt<!ujvbX/!!!!
yk<k!fqjx!w{<[l<!?OuXhm<m!n[!!w{<[l!ogi{m!!ouu<!OuX!keqlr<gtqe<!n[g<gt<!
JOsihii<gt<!weh<hMl</w.gi!29Ar40,20Ca40 
11.JOsiJOsiJOsiJOsiOmie<gt<!we<xiz<!we<e@Omie<gt<!we<xiz<!we<e@Omie<gt<!we<xiz<!we<e@Omie<gt<!we<xiz<!we<e@!!!!
yk<k!fqBm<vie<!w{<{qg<jgBl<?OuXhm<m!n[!w{<j{Bl<?!OuXhm<m!fqjx!w{<j{Bl<!ogi{<m!
ouuOuX!keqlrgtqe<!!n[g<gt<!JOsiOmie<gt!!weh<hMl</!
w.gi!7C13,7N14. 
23!Olizii<!hVle<!ujvbX23!Olizii<!hVle<!ujvbX23!Olizii<!hVle<!ujvbX23!Olizii<!hVle<!ujvbX. 
STP-z<!yV!Oliz<!uiBuqe<!hVle<!33/5L.-KOu!Olizii<!hVle</!
24/!Oliz<!ujvbX/24/!Oliz<!ujvbX/24/!Oliz<!ujvbX/24/!Oliz<!ujvbX/!!!!
ohiVtqe!yV!gqvil!&zg<%X!fqjxOb!yV!Oliz<!NGl</!
Jf<K!lkqh<oh{<!uqeig<gt</!
2/fuQe!n[g<ogit<jgbqe<!Ogim<hiMgjt!uquiq/!

• Oukq!uqjebqz<!=MhMl<!lqgs<sqxqb!Kgt<!n[/!

• n[g<gt<!hqtg<gg<%cbK/!
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YV!keqlk<kqe!njek<K!n[g<gTl<!nj{k<K!h{<HgtqZl<!yk<K!-Vh<hkqz<jz/w.gi!!
JOsiOmih<Hgt<!17C13517C137 
ouu<OuX!keqlr<gt<!sqz!h{<Hgtqz<!yk<;K!-Vg<gqe<xe/ 17C13517C137 

• Je<̂ <mQe<!sle<hiM= mc2!–e<!hc!yV!keqlk<kqe<!fqjxjb!Nx<xzig!lix<xLcBl</!
3/&zg<%X!fqjxg<Gl<!Nuq!nmi<k<kqg<Gl<!dt<t!okimi<jh!uVuq/!
yh<H!&zg<%X!fqjx= yh<H!&zg<%X!fqjx we<hK!uiB!nz<zK!Nuqbqz<!dt<t!
yV!&zg<%xqe<!fqjxg<Gl<!YV!jam<v\e<!n[uqe<!fqjxg<Gl<!dt<t!uqgqkliGl</!

uiBuqe<!yh<H!&zg<%X!fqjx=uiB!nz<zK!Nuqbqe<!yV&zg<%X!!fqjx/YV!jam<v\e<!
n[uqe<!fqjxg!
Nuq!nmi<k<kq!=!Nuq!nmi<k<kq!we<hK!lixi!ouh<hfqjz!lx<Xl<!lixi!nPk<kk<kqz<!Gxqh<hqm<m!
hVlEt<t!yV!Nuqbqe<!fqjxg<Gl<?nkx<G!sl!hVlEt<t!jam<v\e<!fqjxg<Gl<!dt<t!
uqgqkliGl</!
Nuq!nmi<k<kq=!yV!hVlEt<t!Nuq!nz<zK!uiBuqe<!fqjx!
....................................................................................!
yV!hVlEt<t!jam<v\eqe<!fqjx/!
nOui!Ogm<vi!uqkqh<hc?!
yV!hVlEt<t!Nuq!nz<zK!uiBuqe<!fqjx!
Nuq!nmi<k<kq=!!....................................................................................!
yV!hVlEt<t!jam<v\eqe<!&zg<%X!fqjx/!
jam<v\e<!=x[!&zg<%X!Nkziz<?!
yV!hVlEt<t!Nuq!nz<zK!uiBuqe<!fqjx!
Nuq!nmi<k<kq=!!....................................................................................!
3x1!jam<v\e<!nEuqe<!fqjx!
yV!hVlEt<t!Nuq!nz<zK!uiBuqe<!fqjx!
3xNuq!nmi<k<kq=!!....................................................................................!
1!jam<v\e<!nEuqe<!fqjx!
3xNuq!nmi<k<kq=!!Nuq!nz<zK!uiBue<!yh<H!&zg<%X!fqjx!
3333xNuq!nmi<k<kqNuq!nmi<k<kqNuq!nmi<k<kqNuq!nmi<k<kq=!!!!yh<H!&zg<%X!fqjxyh<H!&zg<%X!fqjxyh<H!&zg<%X!fqjxyh<H!&zg<%X!fqjx!!!!
4/!4/!4/!4/!nOuiOgm<vi!uqkqbqe<!hbe<gjtg<!Gxqh<hqMg/!
2/uiBg<gtqe<!n[g<gm<M!w{<j{!g{g<gqm!dkUgqxK/!
3/uiBs<Osi<lr<gtqe<!&zg<%X!uib<him<jm!g{g<gqm!dkUgqxK/!
4/&zg<%X!fqjxg<Gl<?!Nuq!nmi<k<kqg<Gl<!dt<t!okimi<jh!uqtg<GgqxK/!
5/STP-z<!uiBg<gtqe<!Olizii<!hVle<!)33/5*zq*!g{g<gqm!dkUgqxK/!

22/Oukq!uqjegt<22/Oukq!uqjegt<22/Oukq!uqjegt<22/Oukq!uqjegt<!!!!
hqiqUhqiqUhqiqUhqiqU....nnnn!!!!
yV!lkqh<oh{<!uqei!uqjmgt<!
1.Zn+2HCL---ZnCl2+H2 !Olx<%xqb!uqje!wf<k!uqjejbs<!sii<f<kK@!
-mh<ohbi<s<sq!uqje!
3/osl<hPh<H!fqxLt<t!x!we<x!keqlk<jk!gix<Xme<!ouh<hh<hMk<Kl<!OhiK!y!we<x!gVh<H!fqx!
Osi<lk<jk!kVgqxK/!X lx<Xl<! y  we<hK Cu,Cuo 
3.yV!li{ue< PH kijtg<!ogi{<M!Ki!fQiqe<!PHJ!Osikqk<kie</ PH kit<!hs<<js!fqxk<jk!
gim<cbK/wPlqs<js!hps<six<jx!fqiqEt<!uqm<mhqe<!gigqkl<!squh<H!fqxlig!lixqbK/!
5/Oukq!wiqljz!we<hK!sqjkUXkz<!uqje!
6/ozm<!jfm<Ovm<!hcgr<gjt!nkqg!ntU!ouh<hh<hMk<Kl<!OhiK!!nK!No2!uiBjug<!
ogiMg<gqxK/lx<Xl<!nf<k!uiBuqe<!fqxl<!osl<hPh<H!
7/sqz<ui<!jfm<Ovm<!lx<Xl<!Osicbl<!GOtijvM!fQi<g<gjvsz<gjtg<!gzg<Gl<!OhiK!out<jt!
uQp<hcU!gqjmg<gqxK/!
8/hx<sqjkju!kMg<g!fil<!hz<!Kzg<g!Ou{<Ml</ohiKuig!hbe<hMk<kh<hMl<!hx<hjs!givk<ke<jl!
ogi{<mK/!
9/nsqm<cg<!nlqzk<kqz<!uqeqgi<!dt<tK/!
kbqiqz<!dt<t!nlqz<!zig<cg<!nlqzl<!
:/PH=log10[H+] yV!gjvszqe<!jam<v\e<!nbeq!osiqU!1/112:!weqz<!nke; ph!lkqh<H!4!
21/Sm<m!S{<{il<H!fQVme<!uqje!Hiqf<K!!fQi<k<k!S{<{il<jh!dVuig<Gl<!uqje!yV!ouh<h!
dlqp<!uqje/!
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22/!GTg<Ogij^!fiuqz<!jug<Gl<!OhiK!sqz<oze<x!d{i<U!d{<mig!giv{li{!uqje!
ouh<h!ogit<!uqje/!
23/!ohim<misqbl<!GOtiOvm<!ouh<h!sqjkU!njmBl<!uqjeB,g<gq!lir<geQS!jm!Ng<jsM/!
24/!d{Uh<!ohiVm<gjt!hiKgig<g!Osicbl<!ohe<OsiObm<!hbe<hMgqxK/!
25/ubqx<X!dhijkgTg<G!lVf<kig!hbe<!hMuK!olg<eQsqbl<!jam<vig<jsM/!
26/ohim<mi]<!hcgivl<!-vm<jm!dh<hqx<G!yi<!w.gi!NGl</!
27/hiiQ̂ <!sif<kqe<!&zg<%Z!uib<hiM!CaSO4.1/2H2O. 
28/gix<X  njmg<gh<hm<m!hier<gtqz<!dt<tK/gii<hieqg<nlqzl</!
29/-Vl<H!KVh<hqck<kz<!Ng<̂ qOex<x!uqje/!
2:/!GcfQjv!olf<fQvig!lix<x!hbe<hMl<!Osi<ll<!szju!Osimi/!
20.PH+POH=14 YV!ohiVtqe<!POH lkqh<H!4!weqz!nke< PH !!lkqh<H!22/!
21.hs<jsfqx!kilqv!gii<hOem!$M!hMk<kqeiz<!gVjl!fqxlig!liXgqxK/!
33/nZlqeqbl<!sz<Ohm<!gjvszqz<!dt<t!nZlqeqb!dOzigk<jk!Kk<kfigl<!-mh<ohbi<s<sq!
osb<gqxK/Woee<xiz<!Kk<kfigl<!!nZlqeqbk<jk!uqm!uqjek<kqxe<!lqg<gK/!
hqiqUhqiqUhqiqUhqiqU....NNNN!!!!
II.1 
1)ohiVk<Kg/!
2/Nh<hqt<.!lizqg<!nlqzl<!
3/kqvim<js.mii<miiqg<!nlzl<!
4/kbqi<.zig<cg<!nlqzl<!
5/kg<gitq.!Ng<̂ izqg<!nlqzl<!
6/hiiQ̂ <!sif<K.!Lxqf<k!wZl<Hgjt!ym<mjuk<kz<!
7/leqk!-vk<kl<.PH 7.35-7.45 
7.dlqp<!fQi<. PH 6.5-7.5 
8.d{Uh<ohiVt<!hiK!gih<H.Osicbl<!ohe<OsiObm<!
3/!
2/!S{<{il<Hg<!gz<jz!$M!hMk<Kl<!OhiK!3/olg<eQsqb!fimiju!gix<xqz<!wiqg<Gl<OhiK!wf<k!
ujgbie!Oukquqjegt<!fqgPl@!
2*sqjkUXkz<!uqje!Caco3→Cao+Co2↑ 
3*Ng<sq\Oex<x!uqje!Mg+O2→2Mgo. 
3. fe<G!okiqf<k!sqz!ohiVm<gtqe! PH ogiMg<gh<hm<Mt<tK!nm<muj{jb!Nb<U!osb<K!
gQp<giEl<!uqeig<gTg<G!uqjmbtq/!

ohiVt<! PH lkqh<H!
-vk<kl<! 8/5!
sjlbz<!Osimi! 9/3!
uqeqgi<! 3/6!
uQm<M!dhObig!nl<Olieqbi! 23!

n*!wf<k!ohiVm<gt<!nlqzk<ke<jl!djmbju@!
uqeqgi<!
N*wf<k!ohiVt<gt<!givke<jl!djmbju@!
-vk<kl<?sjlbz<!Osimi!??uQm<M!dhObig!nl<Olieqbi!
5/-Vl<H!N{qjb!kilqv!sz<Ohm<!gjvszqEt<!jug<Gl<!OhiK!kilqv!sz<Ohm<!We<!fqxl<!lixqbK@!
uqtg<Gg. 

• -u<uqjebqz<!-Vl<H?kilqv!sz<Ohm<cz<!dt<t!kilqvk<jk!!-mh<ohbi<s<sq!osb<ukiz<!fqxl<!
liXgqxK/!
Fe+Cu SO4→FeSo4+Cu 
giv{l;-Vl<H!kilqvk<jk!uqm!uqje!kqxe<!lqg<gK/!

6/sl!fQtLt<t!olg<eQsqb!fimiju!Osikjeg<Gpib<!A!lx<Xl<!B!bqz<!wMk<Kg<ogit<tUl</!
Osikjeg<Gpib<!A!bqz<!jfm<Ovi!GOtiiqg<!nlqzk<jkBl<?!Osikjeg<Gpib<!Bbqz<!nsqm<cg<!
nlqzk<jkBl<!Osi<g<gUl</!-v{<M!nlqzr<gtqe<!ntUl<!osxqUl<!sllig!dt<te/nux<xqz<!wf<k!
Osikjeg<Gpibqz<!uqje!nkqgl<!uQiqbk<kme<!fjmohXgqxK/We<@!

• Osikjeg<Gpib<!A!bqe<!uqje!nkqg!uQiqbk<Kme<!fjmohXl<!giv{l<!

• jam<Ovi!!nlqzl<!.uzqjl!lqG!nlqzl<?!uqje!kqxe<!lqg<gK/!

• nsqm<cg<!nlqzl<)giql!nlqzl<*!uzqjl!Gjxf<k!nlqzl<?uqje!kqxe<!GjxU/!
7/yV!gjvszqe<!jam<vig<̂ qz<!nbeqbqe<!osiqU!2*21.9M!weqz<!nke<!PH 
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lkqh<H!we<e@!
POH=-log

10[OH-] 
=-log10(1*10-8)=8 
PH+ POH=14 
PH =14- POH =14-8=6 
PH=6 
12.keqlr<gtqe<!!Nui<k<ke!ujgh<hiMkeqlr<gtqe<!!Nui<k<ke!ujgh<hiMkeqlr<gtqe<!!Nui<k<ke!ujgh<hiMkeqlr<gtqe<!!Nui<k<ke!ujgh<hiM!!!!
I.yV!lkqh<oh{<!uqei!uqjm!
2/njek<Kl<!giqlOsi<lr<gTg<Gl<!nch<hjmbie!keqll<!25!uKokiGkqbqz<!dt<tK/!
3/kiKuqzqVf<K!dOziglieK!zihgvlie!Ljxbqz<!hqiqk<K!wMg<gh<hMgqxK/nZlqeqblieK!
hig<jsm<czqVf<K!hqiqf<K!wMg<gh<hMgqxK/-K!kiK!we!njpg<gh<hMgqxK/!
4/kr<gl<!we<x!keqll<!Osi<llig!gqjmh<hkqz<jz/-K!gix<X!nz<zK!fQVme<!uqjeh<Hiqukqz<jz/!
-K!keqk<k!fqjzbqz<!dt<tK/!
5/!sz<jhM!kiKju!nmi<h<hqg<G!hbe<hMl<Ljx!Fjv!hkqh<H!Ljx!
6/!-Vl<hqe<!lQK!Kk<k!fig!Kgt<gjt!olz<zqbkig!H,sqeiz<!nkx<G!Kk<k!fig!Lzil<!H,Skz<!
we<X!ohbi</!
7/!hx<!Gpqgjt!njmg<g!hbe<hMl<!-vsg<gzju!Ag,Sn.!-vsg<gzju/!
8/!&e<xiuK!uiqjsbqz<!wm<M!keqlr<gt<!dt<te/!nux<xqz<!wk<kje!nOzigr<gt<!dt<te@!
5(B,C,N,F,Ne) 
9/!&e<xiuK!okiGkq!Lkz<!he<eqv{<miuK!okiGkq!ujvbqZt<t!keqlr<gt<!-jmfqjz!
keqlr<gt<!/!
:/!-v{<miuK!okiGkq!keqlr<gt<!giv!l{<!dOzigr<gt<!
21/!KVuqe<!Oukqh<ohbi<!-Vl<H!III Ng<jsM!
22/!nZlqebk<kqe<!kiK!hig<jsM!
23/!wf<k!dOzig<!hikvsk<Kme<!Osi<f<kiZl<!nkje!-vsg<gzju!we<gqOxil<!
24/!nZlqeqbl<!dOzigg<gzju!uiE~i<kqbqe<!higr<gjt!kbiiqg<g!hbe<hMgqxK/!
25/!n{qgze<gtqe<!K~b<jljb!g{g<gqm!hbe<hMl<!uib<hiM!22/24x100 
26/!-Vl<hqe<!n[!w{<!37?!nke<!wozg<m<vie<!njlh<H!3?9?25?3!
27/!fuQe!Nui<k<ke!uqkqbqe<!hc!keqlr<gtqe<!-bx<hqbz<!lx<Xl<!!Oukqbz<!h{<Hgt<!
n[!w{<[g<G!Wx<h!Nui<k<ke!Ljxbqz<!liXgqe<xe/!
II!ohiVk<Kg!
2/nZlqeqbl<!!.!Ngib!uqliel<!
3/!kilqvl<!!.!fi{br<gt<!
4/!okiGkq!28!–!Oaz\e<!GMl<hl<!
5/!olg<eQsqbl<!..hs<jsbl<!
6/!-Vl<H!.aQOliGOtihqe<!
7/!giz<sqbl<!.!wZl<H!
!
3/!-Vl<H!KVh<Hch<hK!uijz!uc!fQiqz<!fmg<Gli@de<!hkqZg<gie!giv{l<!%Xg/!
*!uijz!uc!fQiqz<!-Vl<H!KVh<Hch<hK!fmg<Gl<!
*!gix<X!lx<Xl<!!fQviz<!-Vl<H!KVh<Hcg<Gl<!
4/!-Zlqeqb!Ng<jsjmg<!giq!ogi{<M!yMg<Gl<!Ljxbqz<!nZlqeqb!dOzigk<jk!We<!ohx!
LcbiK@!
*nZlqeqbl<!yV!sqxf<k!Ng<̂ q\oeiMg<gq!
*gii<hje)giq*!uqm!nZlqeqbl<!uqjek<kqxe<!lqg<gK/!
5/!-Vl<H!?nmi<!HCl!lx<Xl<!nmi<!H2SO4!dme<!uqjeh<HiqgqxK/!Neiz<!nmi< 
HNO3dme<!uqjeh<Hiqukqz<jz/!de<!hkqZg<gie!giv{l<!%Xg/!
*nmi<!  HNO3dme<!uqjeh<HiqBl<!OhiK!-Vl<H!Ng<jsM!hmzl<!dVzikiz<!?!nVl<H!
ke<!uqjek<kqxje!-pg<gqxK/!
6/!nZlqeqb!dOzigg<!gzju!?!uiE~i<kqbqe<!higr<gjt!kbiiqg<g!hbe<hMgqxK/!de<!
hkqZg<gie!giv{l<!%Xg/!
*nZlqeqb!dOzigg<!gzju!-OzgieK/!
*uzqjlbigK!
*niqh<jh!kMh<hK!

www.kalvisolai.com



7/!X!we<x!out<tq!Ohie<x!ou{<jl!fqx!dOzigl<!Ng<̂ q\Eme<!Osi<f<K!Y!jbk<!kVgqxK/!
-Ok!Y!we<x!Osi<llieK!X!fQviuqBme<!uqjeHiqBl<!OhiK!jam<v\pe!outqbqm<M!
gqjmg<gqxK/!X!lx<Xl<!Y!jbg<!g{<Mh<hqc!
X!nZlqeqbl<!!!Y: nZlqei!
4Al+3o2�2Al2o3                      2Al +3h2o->Al2o3+3h2 
8/!dXkqh<hMk<Kkz<!;!oki<jlm<!hx<x!juh<hieqz<!nZlqeqbk<Kme<!Fe2O3 hbe<hmgqxK/!
giv{l<!;!nZlqeqbk<Kt<!yV!uzqjlbie!yMg<Gl<!giv{q!/!
dXkqh<hMk<Kkjz!uqtg<Gl<!ujgbqz<!siqbig!dt<tki!Nl<!/!siqbig!dt<tK/!Woeeqz<!

nZlqeqbl<!Fe2O3 jb!Gf!big!yMg<GgqxK/!Fe2O3+2Al� 2Fe+Al2O3!

dXkqh<hMk<Kkz<!;!gih<hi<!hik<’kqvr<gjt!K~b<jlh<hMk<kh<hmuqz<jz!weqz<!hs<jsfqx!hcll<!
Okie<XgqxK/!
giv{l<!;!-f<k!hclk<kqx<gie!giv{l<!giv!kilqv!gii<hOem<!dXkqh<hMk<Kkz<!giv{l<!-v{<Ml<!
siq/!
:/!hml<!ujvf<K!higr<gjt!Gxqg<gUl<!
!
!
!
!
A..gqvijhm<!k{<Mgt<!
B..!gqvijhm<!H,sh<hm<m-Vl<Hk<okim<c!
C-!Le<!hGkq!
D-!K~b!nZlqeqbl<!
24/gii<hEl<!nke<!Osi<lr<gTl<!
2/hg<lqeq^<mi<!Hz<ziqe<!gii<heqe<!HxOux<Xjl!ucul<!
3/gqvijhm<!nOziglig!-Vf<kiZl<!lqe<sivk<jk!gmk<KgqxK/-K!keqk<k!wzg<vie<gt<!giv{lig!
gmk<KgqxK/!
4/!lQk<Okeqe<!uib<hiM!CH4 
4.nz<jge<!GMl<hk<kqz<!dt<t!Lkz<!osi<lk<kqe<!ohbi<!=k<Oke<!
6/gQm<Omie<!okiGkq!lx<Xl<!Nz<cjgM!okiGkqbqz<!uqje!osbz<!okiGkq!-Xkqbqz<!dt<tK@!
Nz<cjgM!okiGkq!
7/gii<heqe<!-jekqxe<!5/!
8/gpqUh<higqzqVf<K!wk<keiz<!kbiiqh<hqz<!hbe<hMl<!ofikq!=^<m<!
9/w^<mviGkz<!uqjebqe<!uqjeb,g<gq!!nmi<!H2SO4 
:/ohm<Oviz<!lx<Xl<!wk<keiz<!gzf<k!gzjubqe<!ohbi<!Nx<xz<!
21/nz<Oge<gtqe<!ohiK!&zg<%X!uib<hiM!CNH2N+2 
11.keq!Nz<gaiz<!we<hK!211%!Kib!Nz<ggiz<!
23/gii<hi^zqg<!nlqzk<kqe<!uqje!osbz<!okiGkq!COOH 
24/wk<keijz!givl<!gzf<k!kmno4!nlqzl<!gzf<k!k2 cr2o7!ogi{<M!Ng<̂ q\Oex<xl<!osb<Bl<!
OhiK!dVuiGl<!nlqzl<!wk<keizqg<!nlqzl</!
II1. dXkqh<hMk<Kkz<!;.giql!Osi<lr<gtqz<!dt<t!hqj{h<Hgt<!!sghqj{h<H!ke<jl!djmbju!
giv{l<;!sg!hqj{h<hieK!n[uqz<!dt<t!wzg<vie<gt!hr<gqmh<hMukiz<!d{<migqxK/!
ogiMg<gh<hm<Mt<t!giv{l<!dXkqh<hMk<Kukx<G!OhiK!liekig!dt<tki@!
Nl<!OhiK!liekig!dt<tK/!
gii<he<!keK!5!-j{kqxe<!wzg<vie<gt<!&zl<!lx<X!n[g<gTme<!hr<gQm<ce<!
nch<hjmbqOzOb!-j{h<jh!dVuig<GgqxK/!
3/!dXkqh<hMk<Kkz<!;.juvl<!we<hK!gii<heqe<!HxOux<X!uculiGl</!
giv{l<;!
juvk<kqz<!dt<t!gii<he<!fie<Lgq!ucul<!djmbK/!
-z<jz?!yu<ouiV!gii<he<!n[Ul<!nMk<Kt<t!!5!giihe<!nEg<gTme<!hqj{h<Hx<X!gcelie!
Lh<hiqlie!njlh<jh!dVuig<GgqxK/!
4/dXkqh<hMk<Kkz<;!Sb!sg!hqjeh<hqe<!giv{lig!lqg!nkqg!ntU!gii<he<!Osi<lr<gt<!
dVuigqe<xe/!
giv{l<;;!
gii<he<!Osi<lr<gt<!HxOux<Xjl!ucuk<kqe<!h{<Hgjt!ohx<Xt<te/!ogiMg<gh<hm<Mt<t!giv{l<!
dXkqh<hMk<Kukx<G!OhiK!liekig!dt<tki@!
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-z<jz?!gii<heqe<!-j{kqxe<!5we<hkiz<!5!hqx!gii<he<!nEg<gTme<!Osi<f<K!hqj{h<jh!
dVuig<g!LcBl</!
5!dXkqh<hMk<Kkz<;!wk<keiz<!-bz<jh!-pf<kkiz<!nK!Gch<hkx<G!Wx<xkz<z/!
giv{l<;;!
olk<keiz<!Osi<h<hkiz<!wk<keiz<!-bz<jb!-pg<gqxK/Olx<%xqb!OhiK!liekig!dt<tki@!
-jk!hVGukiz<!g{<!hii<ju!hxqOhikz<?dbqiqph<H!Wx<hmzil</!
6/juvl<!gii<hEjmb!HxOux<Xjl!ucur<gTt<!ye<xiGl</nke<!gcek<ke<jlg<gie!giv{k<jk!
%Xg/!
juvk<kqz<!dt<t!-u<ouiV!gii<he<!n[Ul<!lx<x!5!gii<he<!n[g<gTme<!hqj{h<Hx<X!
gcelie!Lh<hiqlie!njlh<jh!dVuigqxK/!
7/Osikjeg<!Gpibqz<!ogiMg<gh<<hm<Mt<t!!we<x!kqmh<ohiVjt!nsqcg<!nlqzk<Kme<Osi<k<K!
$MhMk<Kl<OhiK!Y  we<x!fqxlx<x!l{lx<x!uiB!outquVgqXk/!
X lX<Xl<    Y jbg<!g{<Mhqc/ 
x- Na2Co3 
y-CO2 
2CH3 COOH +NA2CO3-2CH3COONA+CO2+H2O 
(X)                                   (Y) 
7.C4H10!we<x!&zg<%X!uib<hiM!ogi{<m!nj{k<K!lix<xqbr<gjBl<!wPkq!nkx<Gxqb!
IUPAC !ohbi<gjt!wPK/!
CH3-CH2-CH2-CH3 
CH3-CH-CH3 
8.DXgib<!hkh<hMk<Kukx<G!hbe<hMl<!A we<x!giqlOsi<lk<kqe<!&zg<%X!uib<h<hiM!C2H4O2!

-s<Osi<ll<!wk<keiZme<!uqejHiqf<K!-eqb!leLjmb!Cjbk<!kVgqxK/!i*!A!lx<Xl<!Cjbg<!

g{<Mhqc/!ii*!-l<Ljxbqe<!ohbovPkq?!nke<!Oukq!sle<him<jm!wPKg/!

i) A.nsqm<cg<!nlqzl<!B-wk<kqz<!nsqOmm<!

ii)w^<mi<!Ng<Gkz<!uqje!

C2H5OH + CH3 COOH ----- CH3COOC2H5 +H2O 
wk<keiz<!!nsqm<cg<!nlqzl<!!!!wk<kqz<!nsqm<Omm<!
:/!C2H6O we<x!&zg<%X!uib<h<hiMjmb!A!we<x!giqls<Osi<ll<!givl<!gzf<k!KMnO4!

Le<eqjzbqz<!Ng<̂ qOex<xl<!njmf<K!nOk!gii<he<!w{<{qg<jgBt<t!B!we<x!nlqzk<jk!

kVgqxK/!!Osi<ll<!A!NeiK!lVk<Kuljegtqz<!gibr<gjt!Sk<kh<hMk<k!hbe<hMgqxK/!!

Osi<ll<!A!lx<Xl<!B!jb!g{<Mhqc/!!A!jb!B!big!lix<Xl<!Oukq!sle<h<im<jm!kVg/!

B*!CH3-CH2-CH!wk<keiz<!

C*!CH3_COOH!nsqm<cg<!nlqzl<!

CH3-CH2-OH ------- CH3COOH + H2O 
21/!w^<mvig<Gkz<!uqjejb!wPKg/!
wk<keiz<?!wk<keibqg<!nlqzk<Kme<!nmi<!H2SO4!Le<eqjzbqz<!uqjeHiqf<K!wk<kqz<!
wk<kOeiObm<!we<x!w^<mjvBl<?!fQjvBl<!kVgqxK/!
C2H5OH + CH3COOH ------- H2SO4CH3COOC2H5 + H2O 
2/!ogiMg<gh<hm<m!nm<muj{bqz<!dt<t!Ogicm<m!-mr<gjt!fqvh<hUl<!
u/w{</! Nz<Oge<! Nz<zQe<! Nz<Oge<!

!
2! C2H6!=k<Oke<! C2H4!=k<kQe<! C2H2!=k<jke<!
3! C3H8!HOvih<Ohe<! C3H6!HOvih<hQe<! C3H4!HOvih<jhe<!
4! C4H10!hqb,m<Ome<! C4H8 hqb,m<Ce<! C4H6!hqb,m<jme<!
!
3/!hcuiqjsbieK!jdxm<Ovigii<heqe<!h{<Hgjt!uqtg<Gl<!ke<jlBjmbK/!!-g<%x<jx!
uqtg<Gg/!
.hcuiqjsbqZt<t!nMk<kMk<k!dXh<Hgtqe<!ohiK!uqk<kqbisl<!CH2!

.&zg<%X!fqjx!uqk<kqbisl<!14AMU!

.yV!ujgk<!keqlr<gjtBl<!uqjek<okiGkqgljtBl<!ohx<xqVg<Gl</!

.hcuiqjsbqZt<t!njek<K!dXh<HgjtBl<!yOv!ohiK!uib<h<him<cz<!Gxqg<ggzil</!!
w/gi;nz<Oge<!H2N + 2!
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.wz<zi!Osi<lr<gTl<!yk<k!Oukquqjebqz<!=MhMgqe<xe/!
4/!hqe<uVueux<xqe<!ohiKh<ohbi<!lx<Xl<!IUPAC!ohbi<gjt!wPKg/!

Osi<ll<! ohiKohbi<! JVQBD!ohbi<!

CH3 – CH2 - CHO HOvih<hqbeiz<cjaM! HOvih<Oheiz<!

CH3-CO-CH3 Jm!olk<kqz<!
gQm<Omie<)nsqm<Omie<*!

HOvih<Oheie<!

CH3-CH-CH3 

OH 

JOsi!HOvih<jhz<!
Nz<gaiz<!

3.HOvih<heiz<!

CH3 COOH nsqm<mcg<!nlqzl<! =k<keibqe<!nlqzl<!

HCHO hiIliz<<cjaM! olk<kOez<!

22/!ofikqk<kz<!;!ofikqgtqe<!&zlig!yV!giqls<!OsIlk<kqz<!olKuig!Oukqbqje!fqgp<f<K!sqxqb!
&zg<%Xgt<!dVuiuK/!
23/!wiqsivibl<!;!wiqsivibl<!we<hK!:6/6%!wk<keiZl<!546%!fQVl<!gzf<k!gzju/!
24/!wk<keibqg<!nlqzk<kqe<!hbe<gt<!;!

2/!uqeqgI!kbiiqg<g!
3/!Nb<ug!giv{qbig!
4/!-vh<hI!hijz!ogm<<ch<hMk<k!

!

25/!ohiV25/!ohiV25/!ohiV25/!ohiVk<Kg/k<Kg/k<Kg/k<Kg/!!!!
2/!nlqzl<! ! .!COOH.!

3/!Nz<cjaM! .!CHO.!

4/!gQm<Omie<! ! .!CHO.!

5/!Nz<gaiz<!! .!OH.!
6/!juvl<! ! .!gcelieK/!
7/!gqvi0jhm<!! .!lqVKuieK/!
8/!fqzg<giq! ! .!hcg!uculx<xK/!
9/!0Hz<ziQe<! ! .!71!giIhe<!n[g<gt</!
!

 
!
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