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20 

(..:.,��Lr(Ji' 

�I..IJJl�cj�l:10�� 

-J.).::.51;;0 f 1(-�?.1-'1{/,(-�' (�,�(-Jr4,.1jL(Flame Test) �t

u_,,dY4,.1jL(Volumetric Analysis),,r-:'�1J,,k_,d1_,J'J,1,--;tl,.ft,.;;C�(-JrL!:-J 

-J./r)vu_J.,,.JJ,t..�h((-JrL!:-J� y::'�1JXJd1_,

-J. f(_,ivu_JyJ'J ,t..(COOH)2.2H20) _u, ...4f 1L!:-J

-✓! ,U1_{_,...(l°",..(v:.f �t\t�.1�LIP1J1_,L�JI/ .1}J.1JR 
.. .. .. .. • .. • ? ? • 

-v..l�u.:�1JJ.r.:�U,:t,.U1/�1jJJ

:10.1
,-:-

} 

:10.�} 

:10.3
,-:-

} 

:10.4
,-:-

} 

:10.5,-:-
} 

:10.6
,-:-

} 

:10.7
,-:-

} 

6SJ, ·e_:S· s·._,S.,T:11�� 

24 -J.).::.51;;0 (Aldehyde)X'�J�1��L(Tollen)d�.1Jl�L(Fehling)� :11. 1
,-:-

} 

27 -J.).::.51;;0 (Ketones).:i)J'���Jl.1X'�J1:j.,ftJ1;2,4 :11.2
,-:-

} 

29 -J.).::.51;;0 (RCOOH).V-1--4,J..;(���h((-Jr :11.3,-:-
} 

31 -J.).::.51tJJ;i�J..i,J�;t1.1/� :11.4
,-:-

} 

�Jli!,l..La: 12 �� 

33 -J.).::.5itJ; .. h({.Ji1�".1{01.JJIJ::..1{�J-"'J'�(KMn04)�{(-�? :12.1
,-:-

}

36 

39 

�.,, ·a .. ,s� .. � :13��

-f--J�J1v.:..fu.:J�)v�/JJ�/l;r/4�»fv..1���--:-J :13.1
,-:-J 

(��)� ���l.t : 15�� 

-f--C-�J1(JjVv.JJtf1�.,,��u.:j��,..(� vhL/4} :15.1
,-:-

}
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tJJ.1� --f'o�lr�oJ) 7 J� J .::.d1 /i:Jl-�J(((!/L.ti ;£,..,vtj)iJ ((.,f.;/ ';'-1fr( J";Jf 7tJ.1J/?-,L.� 

(&�£��1.::;..,..::.,11�d'-'J'..::.,'-1�£�,4-)£�J�,v!..::.,�J?--L�(li';'-10Jv!if♦�....(;.1�.1 

-�Ji����j�.1Jv!":fl';'- f.;.,.1jL.((J-;J)f--J�J eji.::;_�-�)�f.1>f

-�J)?�1;'1�v!o�J tJ/

-�JJ�l.::;..,J,�f/?1tJ.1.1Jf..::.,V/,i:J�vJk{

-� .hr.1J,�.;;;_4-)1,a/..::.,V/4-fi;

_vf /JJ,f1/..::.,tJ.l1iL1JL;(J1 

_vf ).::.,>Its ,111�{-'J'"tf /4'' rt�•P,f ;,,,4-.1jL�t 

-✓/r}P(£)..y-J'J�L4:-J.;...1j£. yd�,JxY.!,J

_vf /:;1;,1};!,-/J�£4:-J 

_vf J'r-?'u:�1JJ.r.:h,,r::,Jd1/�,jtJJ 

-✓ )..::.,>i;;J ;C�tJ �l.::;..,�Ld�.1.1Jl�L �

_vf )..::.,>i;;J:})J.::;..,�i:I_Jf.1;{�Ji:}JftJ1;2,4

_vf /J�,��f.1Jl�pH •�✓ ?-,LLJ(iPpHJJ� 

_vf J..::.,>i;;JJ;i.1JIJdl..,4--h(v!tJJ.1� 

_vf J..::.,>ltJ)�jf�".1{i:J'-'J'�".1{.::;..,J�1LJ��J/J,;f�? 

_vf /�J,/J'u-,Lf(}P�.:)-( j� 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

*
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(Acids, Bases and Salts) 

f 1(-�{;11./;(-,,r.:,("�,P,(-;,.-?,;;L(Flame Test)V.(-° ◄ P %' /
oh,, "' 

-�J�t;:J' 10.1 , - �
------i..__ ___ ·_·····_···· _·····_b_*.1r�l -----------------111iiii!!! ...... ---

L};rrvrr-'f--f�S�jvt,1..Jr.:,t,-=-5l;;Jf1J:�J?.Yu! . .hf��J�J'�( !1§� 
_zf.JJ;ilJJ',;/e!f 1 � · 

���iJl.1J1z£..1ui�JV.:,t,dvL A:iJ,f11J?.Y-u!� jjNL};r �,J�1.1J1 JJ, ◄
};rd,�ufJ'e!L;,/._tJJL��u!¾L1J{J'�;-L/"':""�iJ.;,{.::.,A7,?.J)Le!L;,/. 
u!¾ jjNL f 1�d1:iJf11J?.Y-u!e!-tJJ L�.t1r,?'u! f1J.t1�k.u! .::.,1.1tr. ✓vL 
1 �i;J'.,...,;u, J'.? iJl.1 v,, J,;Le! v'-UJ L/ D.Ji; iJ.;, u! .::.,.1yPS t.1.11JJ,;/4 J1J 

V " 

'f--t"/4U:/.::.,�iJl��'1�k.u!J',;&.1Jl(e!�L/rfu!e!l(-sr-'f--�:�✓-'f-, t-/4U: 
-tJJ £ru;,ju!�"":-""'3S�(Sub shell)�"":-""'3pjJNLiJIYJ;f1,L(-Jr f

u!.::.,1.1tr.u..Jr.:Jv:f 'f--:�SiJ'-tJJ L�tJPuj;'1.1/L};r{.1}(�?-LL/�( 
-tJJ��y(':-J�IJJ',;/4�k. 

"':"".,,! D.Jf'3 u! ..:J� �//iJlf 'f-- :�)JJr� (2{J (Spectrum)(%(_?� 

t].J1;):1J?.Yu! "':"'.t:D.1f'Ji)iJI_L� l.11/...!,!J � u! iJl)L u!(Discharge Tube) 

�dffl,�-tJJ L��u!%LIJ{Jl�_7yJf1IJ?.Yu!� jjNLd,�d-tJJ LJ"':""� 
-;J,1(fi.1JIJL �iJ.;1:)j_tJJ LJD.1i;u!i.PS(fi.1t].)l(j(5l}tJJ L1u;,ju!�L1{�' 
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v_f:.,.G'c;1.1v1"�..:.,/4"V/.�'.JC-J'(JPtif � ,(Watch glass) vif&,1J :�{ ' 
HCl.)1/,CaCh ,CuCh ,BaCh ,SrClz,KCl,NaCl :#

�HClJ'l 
..:.,,-::;J._f; 

-i./..JJ'?J',:_JfJJ//,:_ /LIL.1t-J:-=:...(JPtif �
/k. �J7A"l=-=:... L � L v:�f i./.. fr Ji;: ,hht Y-1...t.A.1 Jf p�.£ rv-1 

-1

-2

-3

t< QJ ~ Y-f u g � ; I

f/,:_fa�.1JIJ..v'v'vlJ/ V: vif &,IJ-=:... J.At J" (Spatula) V_f' £_ 4:,-J 

-L�11�,l--'?V:..V'vt'l.1/..v'v:fri.J..�Ul·11;/_� ��...f1/J1;L HCl

Ji_L;/. �lv-1.1J,J{ ,:_J1JJ/ �{ ,:_ /L.1t-rJPt.£1p-i.5J;.,iJ"�v'
/4�7--=r-Jrt}( /4 �LIJ{J'L�/�f ,-.1J1-� �/Lv:�L...£

-4 StQ3 { (P�e) 0 

A 

ac:Ml eli@ ea□

)ti 'v1-E) -,-vi..::.,.1J?J'L/Jl.1'v:;;,-iJ't'l.1/._fl..v'vf1)Jj 
-i./.. /..:., _,;._£ (�LIJ �-=:.....:;) 'v £.4:-J 

7.1IJ...L:f i.1..Jrf i;:,{�-=:...A-=:...1.1Jl�,l'J-=:,.. HCl h.£rJ"rJPt..41LLv1 
_,:_J/k.�J 

-� ¼J,-:}'1.♦{✓'v,:_/JJt:.4:-J
-vr�-=:...�J":fi...P?.�...LoJf�v:J!t:.4:-Jf.:

-5

-6

-7

-8

)t e�-? Y ± / 

¢ 1 Y-fUg'� ;6%/ 
\/\ W□s 

�-�Am 
i y □}MAQJ �g"Z
At< CD Mk.a kZ 
1'::l»¢ l »a - 0 

)t e 
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,,,., ,\ ,,,., ( ,,,.,� ,,,.,r ,,,.,p ,,,., (-
.

i:J'I(-�{ d v i:1'1-A i:J'I *!)" d I ..
.. d, -Jr y 

_7J:f--:---AfJ'1J-tJ1,LiL.o,fu/.7t-i)i4-v11J(..£(L.if *
_7J�1J..£0,iLJ--:---Af£.:::...��.1J1,Li L.Jd, *

-'f-Jiji...;�L.o,h .. lf.1J.:::...�vl�.1(1iJ1,Li{L.if/, *
_7Ji)i �L.o,iL1f ,1��.1(1iJ1,L{{ L.� *

rv.r L1�J?.,Ll!:.11J..£'(:;.1J�J_ jr.::::...J�J�L i.5; LJ71� Ji.;L....,1 .. .. .. ' . .. . - -: 

): ------ LI:: 

t/ ----- � 

•

✓

,., J;!' 71 ..

(� 
...£ 

-1

-2

-3

◄ 

.11J..£/l!:�Ji.;L,_J -2

cfr ff ..:Jv if,£. LL� 
r 7'5.1,?u/. 

l!:.11J..£1.f:l.:<�J-';(� -3

\[Ji,;z.-,uL[f-=--::"i;J' ':-J 
( u,,,1u;.,.L (v' r7 rlf 
..::->�, r7

,yilf � �1
-J..)

_i.J � Ji y, .I IJ ..£:fa'£ -4

r.::::...l/,.?JJ1.,n 
' ... 
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(Volumetric Analysis) _y-d�1J_}.:.,d1.,J'J�,;tl,.ft.1_;:��JyL�J 

-i..l .f ,1Pu:}-Y4-,.1 jL
----................................................ b.1r 1i---------------------.�!iii-----

r}vtv=�v'-v,t;:f.f(}v(J..)..y-tfJ;ri.fr��tfJ!.Y�dLyd�,J;tY.!,, 
tf J♦'f- r� �tJ...ivL (. (;v L J;r4:-1....fi� 4-,)J.C::.1,1,.;-.1,.;-.1/J;rL,, (£)..Y­
L.,1J-"Lv1'f- r-"'.t {l,i,J�Jk-{?.�a(.v�L ?;r,)l:J'-'f- r-"'(�((£)..Y­
;! o�'d4':... J_,1cf" .:J,;, tf�,V 2.,..ii J)!__, tf ...£_4':.., r� Lg'./� J)!J...l::;. , ' . "/ .. ...... ' ... .. . 

{ �/if♦l:)l.1,JLJ�-'f-C'� 1Mv:J;r?-,L�v'{.l}v(; .f..1,I (J.t 2/ (Indicator) 
i.)!u},J.:J,LJ'J�-v.t 2{ (End Point)�'?�'�''f-JI)iiJ)!i)!...lL;(o�' 
�o,tf J-'..Y�-'f-C'� 1-1v=....C:t0J!.Y�l'-/'J.JJI v= (Burette) .!..,.1J-J/ J;ri.f i.!� 

-v,t;:f.J'�l�✓i;L;�,VL1,2...v:.1u��L1,?v!u?('.:J,�tf
tfJ;r;�,�-v,t;:f.��J�,;)[lf�l.1},};�,v�.::,f.l:)lmLftY�J'y:t.1,IJY-I 
,.r 'f-�i;=J.;�,v l:),L,,L.,1J�� o�'.J},}_v.r �J'�)!...ll:;,�J)(v= pH
Lg_,v�....fiLJ)!v: pH Jr J-"'vi" pHvi;uf £J.}?J,,L-"''-�v:...£Ld, 
v.r z.../J�� lf �l.1},}�,vl-:1,('?-L ft Y�V::Y-lv� ?-v'-'f-J.'1.{ {l,hl:)!(.1J 

4� � d� ... 

...£v: 

�if�i/ 

lbt� 
1k: 

1k: 

-'-J'�)!...ll:)l.1,JL,.»,L pH L1,L.,1.��)LJ!'J J�?.

t.1t1�J}){(.>il.1,1J...yv!J: 
4 � w'.; 1t.1t1� i:f,1,-; u,

;!J.)1 
...£v: ,.»,J !( .I) ( J. )!L}! ...{.; 
...£4- 8.3 - 10.0 �Jt 
i/ 3.1 - 4.1 &.1,,J(;!" 
. 

✓ [/ 5.1 - 8.0 

1b: 6.0 - 7.6 �Jy-J�YM 

-'f-t'W.!.c/���JJ�L�k-1v!....C:LO�.kJ)ro,:(fitrate) �/�! (Titrand)�}� 

-'f-t'W..w.JJ�o,L�k-1V:..:..,.1)'Ji:)')r.f.l:)l.1,JLJ!.jf�:(Titrant) ..w./�

J)( O.lcm3 V::cr♦�.1�1JJ�..:..,.1J-J:(Concordant Reading) J�.J..w.J.1/l:)( 
-vt J W ;�L..w.J.1 ( d (.,1.. .. 
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..J�-v.T ;{ ?-!Cl tLv! ��..;;.,.1,J{!?-:-'l J'�Ju1 :(Meniscus)?-

..;;.,.1,J-!JJ a;;?-lP.v-LL..::.,l,1L.11J...£,.f.�r�lP;,,?-Lli(tv!..::.,.1r'J..::.,l,1L 
.. ? 

.. .. ' • ? ., 

��, J' (Parallex) ��i)1.11,=--r��2..vLtJ' tLff,.,:.1,z_/..;;.,}...{�.1� 
-� c:e ��� a ..ti .I J.JZ

' . ., .. .. 

�?...f�.1/if-1.f._fl(�i(�;.1( :(Anti parallex card or paper)�!J.1(��J-1 

-,=--r��;.1(��J, £� J'..;;.,,;J�.18�jvwr,=--r��� L..;;.,.1,J� 
(a)�---

...
... t-----t 

-80 

20 

10 

== 9 

== 8 

== 7 

. / :. , .,,, r'"" .,, ,I• , rl • • • I./ ( -1.1*.l'J �i.:f,J.-,, > Lr-' 1,.1),, h*).Yj'" ... .1,I/IJWJ'T=;j�..,

-J:.l'J�J1,�;..J,r1f..£DJJ}f 

_J1;v!..£DJJ}/J,l-,;;t,..ft.1;;��;,,..,1ocm3 L.,zLJJ�1� 

-1

-2

-3

�?-LL1;;J,i-,(�� 
L Jftso¾fL)[ JJ'('J 
10cm3 _7r�VJ�500cm3

j[JJ1'-jiJJ��?-L�f� 
_l(J,1,-,v,r L�,?J�,L 
.tt..£4--.::...�1'{L.tt(L pH

,,..u;J.;..t1.t�'..£�if �-'i--r� 
J?.Y� l.tt _£ Ji( (I. ,., _.::_ t-) . ' - ' 

� J,i-,L vf :tLf1 J,;d-;( 
r;, (.,,, ,.;:-.i,.;:-.i.::...--"JL.ttJ ... ..... . 
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L.✓, �-- •✓1,., -Lv.>f�tfif
,1,1,..., lu,4,rl"JY' 0.1 M -1 

Na0HJ?.Y�J,1.--1dm 3 -J:�Jt:::-d� HCl .i'.!:-,Jfi.JJl}IJ�Jt/...:.,.1.,;:

�fr-lfvL( -�..,r �(p,�J\.t �L»/...:.,.1.,;:
\: .. Ji:,J'(.).[J.!f�..J.1-2 _Jezf �J1J1;v!..:.,.1.,;:/ J� HCl t:::-J�ijJ} 
�.:::...Jylf.::..J,t.-J.1� -3 t'v ✓ ('.' .--: . 

L ' " " (Stop Cock).._., t,"="' (:... ( ...:.,.1.,:: .1JIU:. n�""i I{:. ...:.,.1.,::. . 

_ (L'f ;fJ✓-.1t.fv:i.11.1JIL.J: 'f J1[:,,.1i;4:;.L,J1J?.YV: J;,ii ij ..!-,.1.,;: i)i.11_J.,/ 
_Lvf ..I�.1Jlk.lfi.JL�)..:.,,i_,f�.1.1Jli/4! L...:.,.1.,::/�(� 

_J..f�.1..J.1JJ1so}Jo}JJ� HCl lcm3 v!..:.1J....f't:::-..:.,.1.,;:v!..£tJ;�/ 

-J: 'f J1if ?�UiJJ,Jc♦J: tJrf..£tJ,;�£�fiP!LL,;/J� HCl

vi�if 4__l(o_x'IJ?.YV:..£tJ;�f._G'-:-->.J: 'f Z...IJd� HCl ....G'..:.1Ji./f 

_(L'fJ1--!�J\_L�if:t:::-LIJ.1JI HCl ofa....f'f �P!Lv'-C-'fJ1 
-'f-C-11/� '?�' (ef'..Y�i.f': 

-if LW..f�.1JG:-Jv�JJ..f�.1ijJ�V:..:.,.1.,;:
_71J1J�1(♦ i;:J(J� HCl f (L!;.Jj(..f�.1�.1Jl..f�A5}1 

J� HCl v!...CtJ;�f?-,L�i.J'-�h.1�J)f�f�?--L?..f�.18
HCl V:..::.,.1r'JUJ}JP!Li.JLL'fo.1Jj(2cm3 t:::-�,?�1fif �JJ1;(£

_J! 1L....G'�,?�1JJ1; 

-�..,r..:.,,;J1.1�1.1,JJ
3 2 1 

�J, • -:-'-'-' di:.r-J,� • 1/"�
X ..f�.1JG 
y ..f�.1Jlk.l 

-4

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

.1Ji...C:i,LiJ'.=/.:!:::.::..Jliv'1 *'" 
_J!'J.::..)IJ)Jj...j/..:.,.1,;: 

I J...f � ..£L )[ Jl1 *

?--L i{J � ;�I t,J

J=J J:;, L. L ..!.,.1,;: 
� �-

J&J..l#LL...C:i,Li 
"_Ji£;;�� 

�.1,;:fJ/ J-7 i)�, *
�r/Jf'} (Leak) ...fJ.::.. 

-17 e;§b0

(x -- y) v!cm3(,d1JVIJL...J1J�f(HCl 

.......... cm3 (,dfJ.JvJI 

.......... cm3 = IJ1J�l?.(,dlJ( HCl 

NaOH
(•q) + HCl

(aq) 
---
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J:,�.Y'0 HCl : M 1

l..t1JPl?.(Jd1.,(HCl : V 1
�..:,.,f_,t,..,.J�1piJ}y£.HCl : n1

J:.�yJ NaOH : M2 

k-\.t.....C::ii;vfhr.r.!1.,(NaOH : V2 

�..:,.,1.,t,..,.J�1�J}y£.NaOH : n2

.1.,,�J.,1,--,�,__c,u!.....,..tl�..(l-vr B .I-'' A Y...tl�-'JvLL.....,r ' .. . .. .. � � 

�.,l�Jf ,_f �L..t1 L.fJP1�J;{){L5�1..J/_( if11._flu!L5/-'J

_J_,1,.-uJu!J,;.,,�J_,1,.-�,u! ' 

u!...LLv1JLJ1;(){u�'�-"iofa._flu!J.,1,--L�lrf1.,.1���� 
\\{L,J--fV 

?,LL.11�}.,;:/J_,1,.-25cm3L�lrf1.,.1��(-;_,,-�£x�;{JY 0.1

ff..t1JP1rJd,.,i::r,�,..h;;.1���£x�;"J.,.,. 0.2s

)1., �J('?,L L(;; _;P-.,1,--L�, ..4;/L.,l�i..J( (-J,,.-,�lrf1.,.1�� (-;.,,­
fv,t L.fJP1u£ 

-1

-2

-3

-4

◄ 

..l,,L1,L)r�\tu'Jj�J._,!� -1 
?- L LJ' J,,. 4- L vni!r 

J�,J.,d,-?. ,0JV-v�

-�t"y.(./�;1�b1(1,1nvr LJ' � 

;�"'.l'v�v,f vr £1;., ... JLI .. ": .. 
'5 t:JI ?-L LJ' iYi.,/ J.,d,-L 

_v.71-/J�,� 

L vJ...{,;-._f1/u, ..f, ._fl -2

;.( (,f}f 'vt:)/iiJ._) .:. ✓..f�,il,.­
_-::...,1.,t)J�, .. , ., 
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5.1k"('?-,L�v'-,-tJ?.,J.vu:Jb�J'v-1�(L.f:f1;,1J;,r/J)..-u,...t/4.1.r� 
...t/4.1 .r� L1.,z...;;;... dL r4.;;;....1 (-'1!} L i)v'-v.t L.fJ�,J )..-;i;l,..Jt,,; .r� (-J,-,

-iA �./J c-:;-J' � ✓i;L J )..-u,
.. � . 

�....C,��/,�.!.,,1Jj,� :(Apparatus)�/1
M y 

• y 

�J;,J,J)..- NaOH J.1J;,r,J)..-HCl :(Chemicals) g

-�.f 6/�{ 'v)J'10.2/.,-:}
(.)!J;}J.!.,.1J:1-J-1;(,}!.!.,.1J:1.;;;...J..1.JJ{f..;;;...vtf�...G,JJ.,/J)..- HCl £,,:.....,,.. � .. 

_JliJJi �/,J1,,?.Y 
_JJ)..- NaOH 5.1k"l0cm3 (.)!....C,��/.;;;...,,.-1.J�

. ; 
_(L�J1�tf !,,( J)..- NaOH _J-1;0,}J._fi( �;,11.)!vl

(,)!J)..- NaOH £?-,1.)!....C,��/L.fo}Jo,}JJ)..- HCl J?.Y(.}!.!.,.1Jj
-,-�tf�d,?J:;1(,-:}v'-J...r.f.1...J.1...fi�i)J' 10.2/.,-:J-J-,1 

{Jl.:;...,..:,./J�.::JJ�tf(LJ��,1j£_� *
-;1 J�0Jy>-�J1,�1�L((l.fl-7t"�t;:f 

-L�tJ:,.;�,..:,.L

-�.IJPl.#J.:;...J�J'AJ,.:;...j�J�{'(li *

-�./�1,,�J\.a?L--L �f...!.,.1JJ *

-1

-2

-3

-4

-5

�
\1 

◄�

t"-'1�fi).::..f.d� HCl f/ -1

� .:;...f)l_.:::_l;,;J!Jf/...Jr,;Jf.:::_ ' '
J,,1},,YiL�yJ1;�,..:,..:;... 
.:::_ t-� � � .::)' /o,.v" j, J t J'' ,.. 

_.:::_f.rzt IJ.:;.,Y.:;...t,f-' 
t"���/,Jrif-J� NaOH -2

J)..- NaOH J?.Y(,)!....C,��//J)..- HCl _,.j 'fi-'£:}?-L?J-f.18
J)..- HCl ofaofaPlLvl- L�1{U.1-'J 2cm3 .;;;...dl{J:;1,f J1;i;:1(Av! 

-6 L)_J(...,(.,)Yt{.1}(�.:;...l_'f-­
ir Ji_.::_ t-li> l/JP,d...L ' . .. .. 

_J1;....G'L.f J-'�d1?J:;1 
-J-�,1�;,1((:)/i] -7

.::..f.if'
::-

i L� yJ.:;...I.:;... 
_.:;::_t"���' ,.. 
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3 2 

HCl
(aq) 

+ NaOH
(aq)

1 J} �.J...,.J _).JI.;:� 
X ...{�.JJG 

y ...{�.JJlk.l 

(x-y) v!cm3(�1,u1,L.ttJ�1(HCl 

....... cm
3 

= r.d1,.1v,1 

....... cm3 = f.ttJPl?.(.d1,i(HCl 

-v.:.IJ�1�1,l,.,-J,;dY'Lf�Jv:Jj�LLf(,lriJ..,;dYJJ),.,HCl

,-J.?.YV:�1,l,.,-Jh--{d)I?' ,.J�JlpiJ}YLHCl : Il1

iJ..,;dyJJ),.,LNaOH : M
2

(�1,\(!((J),., NaOH : V
2

,-J.?.YV:�1,l,.,-Jh--{d;I?' ,.J�JlpiJ}yLNaOH : n
2

b," J),.,NaOH 5.J�/
'-:(

r�L�tJ'-V,:):J1;)�/J),.,Lf/L4:--J -1 

-�Lill' .. ..

f.:::_t°�J1 ' . 

(Strength of .iil!> i.f J;,-,-2 

f7� V (Solution)

(;}�)) L � ...fi )JI UI ...fi -3
r7V(t(JL,i

if JL,i (;)�JJ L � )JI UI -4

_,l'..::.,IJl.---..£,ii 

◄ 

� 

t'��::.:. 
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�L,✓-X J.}1 yw,,Jlo,LJ.L ,}.( J;, �ii,i..L� y�Jv::...t, J-.1,,.u,...t, ;­
�t-� VJ�, 

-3
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-v.-f _.!,-,!Ji.J.,,-J'J ,1--�i., ( i! ;,,-L�,"'--ydc.;,JY-Y-i ,, ◄ '?? 1 ct; 
. I 

10.4 � 
... o.Jt· ii-, ------------------....iii!!!!!!!!!!!!!!!IIIII ___ _ 

....__ _____ ____, 

i,.,/...::.,.1�ij (Na2CO3)J.!HJ,-,� (Na2CO3.10H2O) IJy�IJ{.1}'(� (Na2CO3) �h((-JY 

(�h((-JY'i,.,/.J�-v.r z/ t.f�h((-JY(Anhydrous)�Xht'rfh1Jyf-- t'.ri-:--r 

�h�-f--t'�.ri-(-?:tf'1�h�Jl/1(-JY:i,.,/.J�f7:�Jv'-f-- t'.ri([;}ij J)1Jt-,

¥{Hydrolysis)y:tX-�/JL;\.JL().!�J�(OH)/1X-L,J't.1X'�L/JL,i..ivLJ�/1 

_7r�.ri-(i}i.f JJ,Jt--:?--v'v.tJJ,..J;;,....(�/1x-L,ft.1X-�-v.r

N'1iCO3<aq) 

Cot<aq) + H2O <ti 

---► 2Na+<•v + CO/-<•v
HCO/<•v+ 

t-�V'..:..cf�..ivLJt--Y-,.....CA.1X-p.1»t::-1?--LL.fr,J.v6'JY-JJt--�h((-;.,,., 

r�k1{Jf.v'-:--if·,«u�1i,.,1.i:f..Y�iJ.-7r�V'JP�u�,l.1J1Jli:"i,.,1.i:t..Y�v'-f-­
V'..:..cf�t::-v::t....{J...f1/ (HCl) Y-l.,i;7...f1i,.,J.�f v'-f--

V't1�ijJt-,{�l{-�1f7
?-,L�Jv'?--v'f--J-"' (Acidic) JY-1t1�iJJt--{�'?-�'L�f�Lvl.1Jlf-- t'�

-f-- t'JJ,,f (3. 1t1�) i, )t::- ( 4.4tl�)l.1Jl..i:l:;1&.1JIJli::"-f---:--li\:{X-�1.1JIJli::"

J;f-1.:;,; .1.tJ ,.,b, ..£ l':JJ} /, �.:;,; .1;.:, � : �/I•" ... 
l.1JIJli:",Jt--(�h((-JY,Jt.-;.1J;f-(HCl :g 

_ ,.f I{; lii> �i,.,/. ».:;.; .1.tJ Jl'J..ivL J t--H c 1 /.:;.; .1.tJ 

_,.f /'Jlv1/J1;i,.,1..:;.;.1_tJ.1l#uJJi.f Jt--Hci t:;;;....J.),i.f if

-v.>ez �J1J1;,._J..:;.;.1.tJ Jt--HClt::...-J.J.ij if

-Lh''.ri-J?.Yi,.,1.J;)L.:;.;.1.tJft-�Jet::-u,;2'fY-,/J.l'J("';"'1:--(.:;.;.1_tJ

-�J.:;.;)...{_,LJ1.,c.;1 ijY-IJ?.Y-i,.,/..:;.;.1;.:" .. 
-t::-Jt--L�h((-JY'j?.1Jl,.f !'Jt::-)IJ�-,;�f �. .

_,.f /'Jt:;;;....)IJ�J..J/f..£1':JJ}f 

_J1;,._J...£,l':JJ}V"';"' tt::-�Jt-,�h((-JYf�J 10cm3

-1

-2

-3

-4

-5

-6

-7

-8

�al� / 
��o ®-" 
◄ � �

(.;,!li.::...t"l.,-Lt.lffum1 ..i>.....>. ' . .. ., . 
';-I ';-Ir�{ .1,I � 5YJ?.Y(.}! 

-v.! L � J1 J ,f (.)! �A'
(;,ii (,}! Jl.1 ij (.),Ji l,,} i.fl

-,-J�a,,tif(;A;J..:.-V/ 

� 
\1 

◄�
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_J1;L){(.f�1&.1JIJ\;�'--}J3-=-2V:J'1 -9

£J�if...£,,l,V'LL..£JJj�//,_(L.hl.#l...£&.1JIJh?.YV:..£JJj�/ -10- �- -
_.:;:_ce�i.£Ji;J!,0Ju...£,Jh?.Yv:u-,}i.1.J ' . " .. 

..£JJj(;)l.1JJJ'I_J...fJ.1..J.1JJ1;v:..£JJj�f V: ;P.1{lcm3J�J,:!l,=_.!,.1_.t: -11

-L�.t1l,) /4J.�...£(J� fif ✓- Llr}IP/
_J...fJ.1JijiJJ�v=.!,.1,t: -12

....fu�J,;v:..£JJj�f--J.:J� .1:!1�LLJ.!,)...fJ.1'6-✓-'flJ/i:f-f� -13

dlf�l)J1;J� Y-lo}Jo}JPLLJ'1-L� 0.1,J....ij '( 2cm3 ,=_dlf�I,.( 
-V.:)��

-.t1J}( O. lcm3V: i:/-JL,;i.f-l�.1Jf ....f�✓- 'flJ
--:f ....f.:;JJJ'I -14

�\.J.t LfJ�,u✓-�u;�fLl(-J'.,,(r.?-LJ:!f� *
�v.i L��1u4,;J�1(;.,.1Jv!Jy•�.:;...LJJ�1/,.!.,.1,;: *

-f--l;.ffJ(./!J'f?.(J.i Lf"J.:;... J;i.-i5,/,.!.,.1,;: (i)

3 

-v.i Z...b1fJ1.:;...(,/!J;; (ii)

-v.i Lf"J.:;...j�J;i.,�.:;...U,.1fiJJ'�J.ll�/ (iii)

-v.i LJJr.:;...uA/J;i.-J?.Y(,/!�!ll�I (iv)

2 

�v.r�u✓-...f�.16:Jv.:;.....fl/1;.J/4--J *

1 ...{,1' • �./,_,./ 

X 

y 

(x-y) 

.?.J!.Y� 
...fJ.1Jij 
...fJ.1J1k.1 

v!cm3(.,d1JiJIJL.t1J�1'(HCl 

.......... cm3 = (.,dlJ../vJI 

.......... cm3 = l.t1J�l?.(JdlJ '( HCl 

J',.!.,.1,;:f ,.f l:.Jl-=-�v' 
-�if J,.,,..:;...(.J!J;}' 

(...£#...Ci� L ,.!.,.1Y. 
i}i, ...Q.1ft-ul 5.1( 

_£!u� 

/.,/.Lt i J' tLf f---'J�
jf ,.!.,} ...f�.1 f v I u/r 

���.. , -: 

L J;i.-J, �1.1,JL J;!f� 
u,.1,iJ J' �!li �/ '-JJ 
, 

Ii. - LJ ./ ,, _i,ij.-,j �,,, v.i ,. .:;...
_,.f iLv!J;i.-t.:;... 

J. ...{; . J::. v! J:! ,,.
- �./,_,.I '.. - • -/� 

(..t-:!1L,,L.,,.J�,...{�-'-:
-J�v,frY.!1,5J\

* 

* 

* 

* 

*
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vJ u, 

MIVI 
= 

M2V2 
Il1 Il2 

Ml = 

M2V2 EL --x
Il2 vi

◄ 

';-'-Lv.:/JPl}.(J�lv(;)!(;)l.mLJ!.f�J'u.:...l,7...fi.1JIUl...(J...fi -3

-V.: J � J2) .::,> L,;, J J' � f?.
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J�?..;:;...l)f J'l .1.,1,_ c-6;fJ.1J;f,,L5)1{.£1:>V1-tv!..::,-i�✓i;J!�?.l)Vl.;:l...f' 
J'u-1�LL�J�1J1.,J-_,d.,,..(?( .. hf1.1J;f,,LS)1{-v.t ;{J�1.1J;f,,.;:;...1,_�.11:>�� 
lHf/ ....C,!)1.,2,..u.=..::,-i�✓i;,.f£Jdl...ltJL�t-�lf J'v!JL.;:;...IL)d;_,(;1»i'A�u 

� .. • .. ' • .. 4:" 

8Lifo,-l)fl.;:1...ftl;f1.1»LS.1lf�Lu-1-v.r ;{1.1J;f,,L5)1{.;:;...l�J'l,-
-,-t-1:>1J�P1LL.f..:✓..f�.rivLJ.1J;f,,L5)1{/;�':II 

..::,..,.1r♦ ,�, l:-',(250cm3) ;,h 
.. .... v . 

..t-:!1�/1,)1_,_w.-;.;1.1 vtf.J�_t(..ft.1.t'�f 5Y 0.lM ,}.( L5l1 �J;i :g 

-V,:)dJ-' 1.26g .;:;...�...{;_,1"';" �_/J1;..t-:!1�JTU.:vtf &,1.,

_v,:./J'v!J'IV-l�Jt_,1JJ1_,_w.-5 50cm3 v!.h 
#J.;:;...jL.;:;..."-JJ.£G'_J1;u.=....C::i»J1_,�t 100cm3 /J�LL�/_,f 

� � 4:" 

_J1Jv!....C::i»Jf_,�t� 
... " 

-J: J)r'(.,;}(ft1/J�.1JIV,:/. j�....G'd�L'::-Ju.:....C::i»Jf_,';'""t 
-V.:J(?L.f..:✓..f�.rivL.t(..ft.1.t�r,:;,-,J'_,dyJ'J�u-1Lu1�f1 

_J-,;u.=..::,..,.1,t:J� _u,�f,�L�J'I 
-v.:.I..::,..,} ...t.;;.1J1..c:1 P1LL.f [;_,.;(;l,1.;:;...J;}J'..::,..,.1-'J

,,4_J11v!....C:i»�/.;:;...J..1,J' � (�'-' 10cm3 ( J�_t(..ft.1.t'�f ;,-,L.,
'::-

J 

_fL1:>..t1�1'!,/ -l:(J�_J1;L�;i"-fa-'J.;:;...J..1,J';1.1v1' 
L'f:-Jv! 10.2 "';'j.1_,1J11u.=J�Joo1u-1ofaofa J�(.u,�Jr.;:;.....::,..,.1-t: 
...t.;;.1J�.;:;.....::,..,.1-t:-,- -l:�1'4.;;.t1?-�'("';'ju-1_J...t.;;.1..J.1J.UvL,-o2) 

-V,:)..::,..,}

-1

-2

-3

-9
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o.1�2cm3� ..;,.£11; �1,.f if� lfiJ/Jl.f�?-LL� (�I., '6 ( UI �/1 

-V,:J�1Pdl1;�1/J1;o_}Jo}Jlu1�JT�LvL� �

-10

-!J.:)�j....{�.1JG ��.1--"J -11

-V.:) � )�,1�;A" d � -12

(./l,7t2JJI; J�-1:7 50cm\;! J)..-yi,f1,.1Y�(-Jy 0.88M L (,d1J25cm3 ( ._;U,._.ff *
-�_f.,Lv;�b1(J)..-..:.-.l1;

l;m?.Y HCl (./!if-)(,diJ 5cm3 L (Gastric Juice) eLJ?.Y(,/!o#t,;)lmL�f�--0 * 
eLJ?.Y(,/!a.1,P_ iy.J1.;;-y,d1J llcm3 (J),.-yl,f1,./Y�(-1Y0.01M 4:-LLJ-JVJJ?.f('f-­

-�.f.,Lv;�--✓ l(HCl (./!

3 

(COOH)
2
<aq) + 2NaOH<•q 

2 1 
�J, • �./...,.I /.JI./� 

X J�.1JG 

y J�.1Jcc�1 

(x-y) v!cm3(.,d1.,v1.,L.nJP11(_u1�;/i 

.......... cm3 = (�1.,Jv,.,1 
3 - j J 1-':,.,1 ��j v'� Jj r( .t1 .......... cm - 'J1 v-- :?.1." Jc:,.,.,,-" --½:.I 

M
1 
VJ= M2 V2 

D1 Dl 

6-...,d,,-J' u1 �I 1 

l'J1JPl:?.
(
�1.,l(.l,-:!1�!1 

��1.,l,.---Jk-61..JJ'},,-L..t-:!1 �/1 

U.;dYJNaOH 

�v!....Cii;�h
(
�l.,(NaOH 

��1.,l,.---Jk-61..JJ'},,-LNaOH 

M 
M 2 V2 n1 . 1 = ----------- X -

ll:2 Vt 
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.....,1 }L�lf J�1l.1,1J\;�L� J'L.IJ�1_f.!\5l1 �;i/,(,)!,.., j i.JI
-: . - . . 

f (-'1.....W� (-'1 o;::(,d,, iJ1,L-'1J �I (�1../4J1 (,}! Jf £

J?.Y H+ 1.10g i.tJ)..v10\?J)--�1250cm3 (i.fl)J1JHcJi.tj1,,J,,j(Li.:)1J�....fl 

-v.>f)yJ'..).yJ' H+ i.J! J)--i.11_e:_

-1

-2

-3

-4

◄ 

-,=-..;;.J1:)A ... f1_.k!1.,4J1 

�IP1J11L!..Ll/ j}jj; .. . ...... 

i.J! if./ J11 J,; JJI JI,} ,...U l ., 
J?.Yi.)! A# ( (51 _.UI ._4J1 

)f/.:;,,1J1Li.11(1j1n,.f ,=-t-r. 

J!J?.Yi.)! u✓-,=-�J)r 

�i /L'-J? '":"'�1; �JJJ? 

�J\:(Y,(Rhubarb Stalks) 

LJ th1l(Philodendron) 

L(Dieffenbachia)JX '::--J 

i./!A#oJ V _.U 1.,4J1i.J! J,; 

t vf ,._ti /4 f i.:J'-,:-. t-r. J?.Y 
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-v.J' V.1,_f,...f1,,f V. .I.::-: �J:"-, � L�1 Ji, LI:, J� { .,} J.,,.;;� ◄ "is' 14 
10.6 - � 

---- ............................................... b.1t- ii-1--------------------------
��u(;u,_ ft�v.t JV-loJ,J (.}.t :f 1✓.:('u!"-AL�1'5.::-f.JIJL� J� � .;}j.;J .ua1= 
�.1}LJ'>-(.}.tJ?.Y)V-lu!dl,J(J.t:f.l�,-1-�rP1L��,j.J;✓-?--v',:- t-J1J; � . 
...£;--u!�f✓-�u!�f JfJL� J� �.1}j.1J-,:-t-J1J?.YV-lu! o,J!J)V.1JIJ/4'1/"'U/4 ◄

_ ...[ju! �j 11.).t LJ1; V- 1

j[J�1L(' vi;--fi-v.tJJ.,2,4�4,Ju,�1f v.r:f(Jo)l,tl("L.l..:-,J.tivL,f:tf 
�,:-J?.Yv,:...£_;--�u,...£;--u!��f ,:-cC��(JJfoJW:v.t ¥'XJ�l�-'2id� 
1P'-,:-cCJ:�1...£.....wL..£��t,,/j[J�l�-'2iJ4.1J-'f-J.Y.YU,:...[J�V-l...[j 
�,,f v.t :f (Jo)l,tl("?-,1.fl,:- t-/4U:lt,�vi;__fiJ'J)..-...£ fi� - uA=.1JI lb,:7.,&.1Jf 
-'f-C'J1�i.1u! j[J�l�-'2i d,:-t-J1tl--fi� ?J4.1J,f:pH-...fJ�'f-...£ _}--V-IJ?.Yu! 
LJ1,r7U:�,f:t,�-v.t�J�,r7�Ji.;u!J)..-1.111,f:t,�?--LL���bt,�J'J)..-� 

-vtaJ�t,JJ'J)..-L./�.;.;.11;LutLLJ.tivL,#:v',;,;1,,-(...£L,j.. .. ... -: .. � 

�J'J).., Jj_'rj�J�.IL (Log) Jv(1.1foLJ�".JIL H+ Jr.Yu!vtt,�J'J)..-� 
,:-j/4u;/.::.,�l.f,t,�1,..f._fJ1Ju,iJJ1f�.::.,vJi�fJ140JiJJ10J�J�.::.,vt, 
40Jv�J)..-Jtj,JJ1(0'J°,.,::bt,�J'1.11fJ1JV-loJv�J)..-J£,:-J).,2J)..-,f 

_JJ1oJV0'J°,Jjt,J J'1.11fJ1 
-: 

-vtt'JJ;Jjt,JJdf.1Jfl?t£u!J!LLJu!Jj
.. "I .. .. .. 

;�·.,1(/1W pH 

Ji;-
;1&.,1(/1 OH" 

(mol/dm') .J, (mol/dm') 

0 .u,J,/4.,x-1 10-14

.Ui(.:...,,,., 10-" 

10-2
l. . 2 vd0J. 10-12

10-3
.. fe,uR/.f/ 10-11 
� 3 

10
-4 .� 4 )l) 10-10

10-5 � 5 j�(J+J,cj(._f\ 10-• 

10
-6 

6 -:--L:.; 10_,, 

10-' J)...: 7 j�✓i; 
10-' 

10_,, 8 j,i5.,,.:,- 10_,, 

10-• l.. 9 �J.;(Jf(-Jy 10-5.. 
10-10 

� 10 J:r./. 10
-4 

10-11 
�· 11 !(r1JiJ1vJf 10-3 

10-12 '5:: 12 ,;,.-_;i"<ih(Jf 10-2

10-13 13 .,;!1:,1,,1 10-1 
10-1• 

14 X-1,fi,.,X-f(-J,.- 1 

I 
I 
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_JI;} 1., �; (j fi l.n I V,:/.,..P 1/ 4 ( "':-'.,;: � .;;;_ J'?. £':-J 

�7.;;;_l.)J1;}1., �; (j {il).,I J1; Y-1 _,,£};);;� ..;..,_.,d J1; U: "':-'.,;: �).,I ._.fi

_J/..;..,).{1; 

_v(J.JU:Y-1-...0););;�£<:-J{-''.;:;,_l.)Ll.f�f:;1�...fi.;:;,_U:J.,)�Lf:;1� 

_J.)..;..,} (:;,� JJ'l).,,v.:./4)1y_a?L,.-.::;.....;..,)�f:;,� (J�i.t...£L� (:;,� 

-�i.tJ!�ji))J'J�f:;1�Jy?.(1i£<:-JJ.UvL)IS"---1!)£<:-J{-''

,! � 
f/ J'?.(� J'?.&).,, 1.f?.(u/4 

..;.., - IJ 

Y-1-...0););;� 
J:: 

pH 

-1

-2

-3

-4

-5

.a?�f "-/v'L� t, � *
tiJi_/.J;,-Jt.f'.J! �-=----

L1,L-"'filb./ pt1J* 
,. ? ,. 

,.;Jly.::;..,..!.,.1l.,t1J(..£ 
., 7 

-�A�1vi;.=;;,z....f 

jf d.. L L�p t, J*- ,. ,. 

-v.l' jJ1Ji.,.:;-,,�,
£ Ji, Li.. JL ./ .1;, j.1) *

_4;L�,--0 

◄
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-U.:/4 j ...f,�LL/Jt-{ J.:d'}��J�,J' �1JJi.1J

j�(J.1�(d) j(�(c) }1,,1jy(b) j�J�.1J/j�LJ.1.P"'(a) 

1.f?.(U_,}()(g) a.JJJ(L( (t) �.:li(e)

-1

r' 

t-.,,.J_1-:!1jlv1,2Z�(;)(J'l.../ -1 
.,

i.t Jf 0 jl oJt-� jl ,., _,:;;_
., . ., " ' 

� .:;,f. J?.Y'i.t jl ji,:;;_t"J1 JiJ 
., ' 

t.JI -'f- � or. ( .:::.,Y" 0 i,)J.At'=' 
-2 ,, 

-1.l" 1;.(t(.1-:!1L1,?-r.(0'y

-'f-�.:.,YW0'y0UJ!IJ.;:...,f'J';1�17-';'-1J�1.::.,}-( (J1,1jy *

�J.v1':;-J)J..-fi.t.1-:!,JJi.1}1Af.J?.Y'i.tuP1JjiLl..[f'J:iJ/.1u;=1J�,LYf.:::.,,.1r;, *

_,:;:_�(;)�Ju;= IJ
' . 

..J/,;�l).:J?.Y'l.tJIY't.Jl_'rt-f'J,/U1�l,.1.:t�v1,?i.to.Jrl�17-JJ1yJ?.Y"i.to.Jr'-.lla 

.1,1J,.1}J'(J'r'\.,i�i.tu;J1p✓--'f-'5..JJ,J,i.fi.tLf'(1J,.1}J'(✓:J-rjA}1,df. 

";"ii.tJl?.1.t�t./'--rt"'='¾i.tJtJJi.1}�0.JPJIY"�l).fJ?.Y'l.to.JPL
";"

ijivJLJJ�1'":"',}-

-vJ ;{ (Heart Burn) (;}/..:.,.1�c.vJ L)t.Jy{fei.tj�

J,(nll.)k'fLLL�f .:::.,l.>Ji -2

r .:::1�,�s j�J�,,.Ju;,t 
c,:,.JJLJ 
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,-,_, ♦ (' U """.;>. ),/ (' � ... J
♦ 

♦
♦ r ('J, I r' J, 

♦
♦., f" J;j .kt,_,

;? '(*r j),A, a (H+);? li;,,•,j_A, kYiv v♦♦ �?.'-J.t �i>J�4-IUlv.�"-:.r v j)f 

_L,1;; coH) f1J1'r,);e�fYi'-1v!j�?.v.t ¥'h;l(4-1U-1i)u,-L1;; CH3
o+)

�(;;fv!t?.Y-J f tt,Jf?.'f--t-lf VJi.,.z.-,_.hlf�'-fi?--LLf ._:;51;;J'f,t,JIJ?.Y-v!J� 
J);f d-v.t ..:.,�),)�J4)J))( lf ..}14-1.::::... .::-f.-v.t ¥ )( lf ..}1/J:; V v'-7rdf ��
.::::... (Lichens)/V"-J{-fid7..};(/(�� _fiu{)}LJ�-7t-1fV��.::::...i1)J

t-lf Yii//4��� (1.fli7 t-1f v1;v!J� V-1 Lf ��✓Vf,�?-'f--t-lf V �� 
JJ.r.:_7t-lf Yi �/4��♦

♦-.£(1.11ji7t-1f v1;v!J�L ifJ,Lf ��✓(�l, /,.f.-7 
if♦ (Bromothymol blue) .,f. Jy-J�_,,,.,/.)( (5..}1),1_fii,)u1+t-Yi�.:.£�✓v..J �

-'f-,l;z)()'�v!J�LJ-11),l'f-- C-lfYifb:�(l.flv!J�LV-L'f--

k' ":-'.tl � %.t.: ���IP�✓� ),1l, /df { L 100cm3 :� {'
,(HN03)V-1.__i,J:t,(HCI)V-1.....CA):t��;V-1..Po.1M,.,f.J_,,,.J�_,,,.,/.0.1% :;4{

,(NaOH):Cl,.JIJ):t�(-Jr,_t:'�L..(CH3COOH)V-1. .. .G'.�IBl(H2S04)V-1...£�
<(Mg(OH)i);Cl,.J1,);t� ;€;1cca(OH)2);Cl,.J1,);th-!:-¥.(KOH):Cl,.J1,jtl 1�{

}1, .W--J,(NaCI):CI)/(-Jr,(C2H50H) J_,i l¢"' .. l,(CH30H) J) �

-V.: 4 .:Y.::;.....a?�l;,:rv.t-:! 1 * 
-�Jr(f ���(p7� *

*.::;...LfJ�,f�✓*

_Jf vf .::;...}f, .W.-3
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,/.lP>J1/x.r.:�,1,1J1;U:x.r.:�0LoL;PY.!--LE.£4:-,JdLdLl.--,1�J 
v_:/�}J.;?U:...LL�i./-v_:J�,:;_;�j'L...£4:-,1,l[.;//J;rfi_J 

�u:Jlr:,,,1Ju!J),1,I 
Jy-J�Y-,-1.0. l %u!--{1;t ,1,IJ1;U:x.r.: �I ,;P;rL��rv.£4:-,Ji:,,)lfl 

v_:/�;u:Jl.£4:-,Ju!�folV,:h1�(J.;?U:...£_J1k .. fa�Lr.}: 

le: 
Jy-J�YMO,l % 

J1{.r.f: 
J1.1✓k 

y .. 
J,{j'i/ �' 

�,...t/4,I�� 
�1Jft 

�l�I 

.,,.l,..f',., • .,L(-' 
J. IJ,1),, .. Jy

�l,..Ji'.,,1��1�? 
•-'l,..f'

,.,

J,/�� 
J. IJ,1), ..

.. 

J}i;:4

J}l? ..f

�1,1/(-;y 

j�(�(� 

-1

-2

(-Jr f 7 � V if.::,.,� i.l' -v.!' J?.Y i./:1J �.1�� v! t.)}1J �l/1,.1�� (-Jr .111 J}L,i':" * 
-'f--JJJ2...f!J}L,i':",.f?'f---,0'�l/i1.1�� 

-v.f 2....::,.,tvl...::-(,;)/(,;)/(.;)1mLJv'-(..['J�jiJ (Neutralization) �YVl},2 * 
fLJJJ)L....,1v!i/J1.11li,./J * 

.. .. -: 
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J./..?.f-l:'�.t1J.-fv!CL�1 .... f\JL�V1µ"' _g4°c/uf ;t1.1.,(r♦J.1;t�/,

v! CL;t1.1id-J.1;e� ✓(;J.UvL J!?L ';"'1-�.ld!<-,f'J S v'-'f-vi�.,,. 
-1

jiL,� J)l;J,1,--(,.t,.:!1._t< ,.;.-;1,.;.-;11,)! J,1,--LBa(OH)i ;tl/1J.1;(�� �J, -2

- t�t J j V v! �.,,. J./. s (,fl

�-=-�✓-=-1.ILj�-=-v!v''f- J?..,,.fi?.1Jf.1.1J?....(J:iL/L ';-' 1 -4

_7JJ.t21...0,JY-1:f � l✓.L.f 

� ':-JI,)! Jjf � �� (��(./IL.t1 z_.fJ�1J,t.-�.,,.,.1JIJ,t.-(L/ -5

t:: ... cC Ii:, lf J � I./ .1} £ J ){ J JI V:: V-1 /; .. h l,(.::... l:) f.::... I,)! ;J:H,(
' • .. t;:, � � 

J,t.-Jr ( JA,v?. (�.1�.,11,u-_;: (;� . .
LJf LJf.::...1.ILJ;:1�✓...fi�LL.f �1i:./u-_;:LJ;:1�) 

(�JJ,;J'/,LfJJJl.)!u-1.l�(v!u� 

f 1 ;tl,f1J.1;(� I.)! j� if�7 u:1J?.Y-';"'J/;tl,f1J.1;t�J4 Jil.)! (NH3)� Y-1 -7 

f�J1r.L ' .. 

Web
 Vers

ion
 of

 PCTB Tex
tbo

ok



...loLoLv!r),.,,_(�wlJU,?.v.t J�,V 4-1 �l.1J)}[ij�1.,f.JyJl)yu.1Jl�;i *
-v.tL/4U:

-v.t�fJ,.;-..l(:;l(;)�.1JLst1�JL.:;;..St1�f?.v,t LYtJ?.Y)�,v .:;;...::..f.v!.15,�j1 *

...fl--f?v.!' LI% H+ :JiJ-(, L/d1iJ.1.:;:..j�?.7t-1%(Cations)/ �4-1v!j�..:)L,.-JU1...ft *
-v.!'�J�!.>:J}J{.:;:...v!i.JILJd1tJ.1.o?L,.-Lj�?.7t-1%(Anions)/�14-1v!j�..:)L,.-._c;,

d-�v!lJJ?..t"JJ/-v.t L�i:f..11J-4.1J1f1,1.J�.:;:..i.J1v.r�J/l,,,�L/..:)"/v.,i� �' Ju, *
Ji,.:.--1 (>, ��Li.11-�t-1.>J1.1JJ(.;('.li>GA'vA.:;:..if-�Ji..y.Jv!j�Jli>fJ1J.?!:...:;:..

.. .. ' . . . ' . ,. . 

-v.!' L�Yt(JJJ�J�.:;;..LJ 

}PLL(;)ptJ.1lrz-(,.1}��H+:;}J{_J?..t"v!(;)'J.tv.rz�i.1,j£v.:r.'-:"J;-L,J£.1t,Qf *
-��,:,:(Ly.j£L(;)l/iLJ'-,.Jlrz.:;;..if-v.f�JJJ'._y.::,.1r'J�J(;)ILJd1tJ;.:;;..

' . ... .. - .. . 

..::.>l,..,J-'f-, _;{ ( (Citric Acid) U1Jy..1Jl�h(J�(-JY (Health Salt) ..:)L,.-� -1 
� z..f v:fd,tJ.1v£ v!�1.::-V/:�LL1;j� v!..:)L,.-f i.,£/ 

�v.r L'f�.:;;..LYt'-:"l}/L,JPIJ(F) /1:t1.1fiJ?..t"v!j�LIJ� -2 

�'f-- 04';-::1j�\f�'f-,Jj\fv! �I (Amphoteric) 4' #.'.l.1JIJ}� -3

�._c;,17Jy.JU1.:,!}J..£;Lif"J'--r -4 
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a � �, 
.SJJ ::t e .. , 5 1 s·, .. , SJ 

Organic Chemistry 

'1.1,;JJ�� 
-BJ),-,,.fe!JJIAJJ--..fel_�o·�1(.�h.,�IJJ,-, _�t'�l-½to)t'u!J}Ad,;t;J),-,,.fe!

' '/
.. 

/ .. ' ♦ .. .. • 

J),-,..fe!_f._'f-t-�0�LJJU:j�_fccuso4-5H20)�{/L...£Jj..,AJ),-,..fe! 
L1;;LJ'JU:j�/ (Sodium Potassium Tartarate) �J�J�(�?(-5Y'JJl,l:l,.J1,J.t'�(-Jy-B 

-tf-t'�JJ1;.t�Jlt1f�.,u:u-1J'LJ,u:✓ i..J�/.,/.f?),-,u}J.,�'?-LLJ'.::.51;;/.t�Jlt'-iJ.t

u.1'i SJ �d�
LL1;;/u-1-v.r L,-z».a?vL�y1/1JrU:J♦'f-J),-,�1..k,,JJI...L4-�J),-,J� 

-�C'�l,½�1,..aJ)J:JiDd.... 
' . .. .. .. .. .. 

v'-'f-t'� d- ":"Y'J ( ...£� .;:;;_ if-tf-t'� �LI,.;;;_ J),-,L �f tJrofaofa/.ti,.f1,J.t�(-;,,., 

(Ammonical Silver �ftJJ--J}y1/J),-,v1-tf-t'� �) JU: j�J'J1; �yl/":"Y'J 

-'-J.t ;{ (Tollen's Reagents) �IJJJ�� Nitrate)
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�L� � L L1;; ;PJ:!--*

-v.:fJi,.:;--1}1J
-7jJ !fo..,r. J-f'�.l *

...£f1;;0Jr.>.:.l;PJ:!--u;J) *
f.;j f £ � u}J. J g,JIJ 

-�rii.L-Cr�' . " 

Jri)i..11lild1JJ j� *
Ji,.:;--1..,fE( 24iL�V 

-�1;:zJJliL' 

�oxi�LLfuj�* 
�Jf t,i...,J'J1;�l..!.,�lj 

iJIJ?�cfJ:!--v)i..fl-(}.t 
.;;!ft Jr JIY f f lf'J 
J1r k(Silver Nitride)

-�rii.' .

J(�}�L Jt,_fe} 
3cm3 .n1AJ_,l.-�3cm\t-:--.t!�Ji;...fi -1

-✓-tJ.Bd _,l.-�

;//v!vn.1Ljpcm3v!-:--.t!�u/,.,...fi 

-v.:.IJI' .f�L

-✓-tJ.f y-.,l--u},.,L1,",1
-v.:frlloxrL,J{J'

..:, I.;, I;,-' '":j 

-2

-3

-4

�/ J.,i--L;f/ 

-V.: Jr /.ftJ.� J .,t.-

-J J .,t.-� 1 (-.% }'�.1 r 3 cm3 v!-:--Y-�u 7 ..... H..,._.fl 

_JI ;L/o .)\JJJ.,l--;:'v1"1,.1 t'�� Jy..!,.,.,f 1; 3 cm3 (,)! J.,l--L1," ,1 

J-:--r.1 VI,? (t''vf"1.1r f&J1;LJo}Jo}JJ.,l--�,(� ,,,-1Av! J.,l--L1,",1 -3

_J1;-.%}'t.1rtJ.�yl 3cm3 (.)!J.,l--tJ1L;f/ -5

-�..:-1,tl;.--';-1.1,li.J.:}( /J_a0(,)!.af�J1,��f
-:--Y-� -6

(:)/.::....�i:JAS:J1.;:�J�1* 
_(,L�y.yll,.Jl....lf i,.-
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.:.,l.,1,� 
' '"/J 

L.'iyl/J;ivL;// 
., 

. , 

�!l,�clr�ft ,Jr

-(..[Jr/2.arV1w1

-1

-�

-:-I,;:;; LJai "/L»..:.d ..1Jt -2

..::..> 1;: J c;/I) » ...£,,1.J:. j v!

-�t-i..lfd...L' . - -

_p.p;J (j;}r- o_;;, 6 / t J' g, -3., 

(� ,.;;(..I ()J f'� .:;_� (j .:,,:'I; 

_7t-,1JliZ-'1,.f..L1;;;;/ 
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a1 J.1 I.fl -f- t-� (¢V 2,4-DNPH � 2,4-DNP � f v!Jl.1�� J'l:j,_ft J1; 2,4 

J.,,�}j-v1JJL.f ���jifv!:';1.,,��Jl:j,,ftJ1;-2,4?-,LLh�f (Reagent) 

;Yj_f- C-�Yi �l.1va11).11.1J.,,.,, f- t-� Yi rlo;::1 � L1; Y-1-f- t-� �) J1; Y-1 

-.::...J?.YR-tR (Ketonic Group)"::-',/J}J � if-'f,- �.,,��h(L:11.,_fl (Fructose)' . 

( ...£ i/...fi �Jf.1�� Ji;;,ft J1J2,4-1

�j.!.£,i �, v"-,:--.1J,� Jir/ 
! -{: � � ;,td1 �1(.:)f ::-,:-- 20D°C
?-L -=-->� J .:i}J.1,u��"'�'=-r 
i:J}J'���J�L,:--t-.,-zJi,;z.,1,.;;f..1(5.1.1� 
L/Ji;.tlvL 2,4-DNPH),v 

-,:--t'�.,-zJ,f�l,;)J)f.1�� 
(CH

3
-CO-CH

3
)i:Ji�f{ L5 JAr-2 

�f(5m�.1Jf g �(:--,:--i:J}J'r,...fi 
.::u?t::+t-"'J��,i,,,.1��J.1J?J 
iLL.1t-1J(Nail Polish)if�J:.:::;..

-�t-.,-zJi,;;--,Jf' 

-f-t.1�VJ�1�-:-f 1.11�}J:�hj'V (./11�

• • II f
.� .. 

s cm3/Lo.2sgL�;1.,,.;;�Jl:i,ft J,s -2,4 -1 

10�8�J,�1�0Jtl(./l.1,l✓-JJ,�J}l¢"-I 

_J-1;LY-1J.,,�}j-.::.....fa 

J J,; (¢"-1 95% 2cm3 � �J.. ..:✓.!oL .,_fl -2

Yi�fc-✓-!Jr./J1;/'./�L;Yj �1.11.,,.,1 

J'l:j,,ftJ1;-2,4 3cm3 �J),,,L;Yj -3 �(Ketone)i:J}JV-1
J,_✓-!Jr�J;i'/o;::1.1,l✓-JJ.a1J.1v!)l.1�� .tivL ,.;;f..f J.1 ?� .1,1J),, 
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o,;,� 
' �J 

2,4-DNPH ,JJlef�JJJj 

-�61r .:::-LS' 7-JJJ,[.:;;f..1J,1

J;e-1 M/ L!:t ..:;.,,;J/ 
� V 

J,;J!�, 

--------------------------------------------------------------- ◄ 

o;,� 
' �J 

2,4-DNPHV:J�;f/ 

_i.[ !Jr)L1,[.:;;f..1J,1

8...k.tJJ" dlL),;2,4-DNPI\J.\,';?._,,,.J' (Mineral Acids) JY-IJ)" f i..[}(,b,- *

_.::...c:Co,1v!.:J1i> 
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0

½':- -vl L Ll( ½I -4-,J..;( Yi J.f.y" (-� - OH) -='JI� v0-' ( u: i:1♦ �:, V' �14-1
. . 

(;)' I Ji; v'-vt L/ i.1(; u! �l,.f, J,s i:1-.1( L /Ji;� v9..1( J� � �h, J: 

J L J.!' l,-:!1 ...i[.. J.,,( .....>. * . " . 

iv,!' LJ J�.::- �.1( 

� v.r �.::, � �.:;_ �/ 
J,; i..:/..1( i.t J�L,,/,,*

� 7 j r.::-u Vu! :tL-f 1
iv,72..(fo,J �J.::-�f * 

�.::..,.C;-....,,J,t,-:!, ...i[..J.,,( ' -: 
.. 

� Li, L.tt J�, (�* 

-�tLJlr:!1--4---J..1(

_.;:...t-�lfJ�1d...LL/.:.5l;;/½1...lC--h( ' . - .. 
.. . 

l,-:!1�, 

�h(r!Jr 
.::,-> j J).,, � i.J.:f i.f i.l * 

-�

_J½l�l..!.,,dlJ5cm3�_lu!�.,,;�._fi 

_Ji;/' _/�J�h((-Jyv,)u!�.,,;�JIJ"'JI 

-v.:.11l�u:J1Jf iJ�l7/J'-',j5u/?.(;)l,1JJLJi.;i£t"'JI

-1 
�

-2 ◄ ilf
-3
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o.A-�' 

J�LJ.,[o-i"".:-L1;1;,-,...{f...::;,L���._f( -1 

��i:-i.. 
' . 

oJV�jlf i.--(;)/.:-�h( J�(-Jr.11l�i..J( (-Jr -2 

��� 
' 

-· 

.. 
'"ff. 

i..t J� L __u, �, 

_J,;�.,;A'(-Jyi.f) 

◄ 

-1

-2

-3

L,{f. JQ.1,I (Yeast)�f,.,.Jfj i..f_,,;f ( J,.1 i,J,,;? -1

.111.1:!I �'-'f-- 1;_,.. -=--:>' iJ (Lactobacteria)

( J,.1.:-,?J iJ i,:/,vJ � (;)lmL J-fo!j J,:!1 ..£9 
-�i:-1.,_,..�;iu 

' . 

Ji.--.11�.111.,::.J;jp�l(..)l.}'J.:?�.;...}.{.;...j(.:-..::,f. -2

-v! LJJ�, (Formic Acid)-1:!1....G}d...L 

(Acetyl -1:!f �J: J�,{ .1}Jk-{ ��, -3

-7Y-1 �h( _,.fl?.7 Salicylic Acid)
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◄ p� .�
07/i�U, 

11.�
----

...__ 
___ ···_···· _·····_····_b_.1r__!'l --------------------�----

...£4:1.;2:..::.,.,-1.101..1. (-OH) ";"'.,JJ{.1.t�V,:if-,-�Jv (Aromatic) �.,,1._fjJ;i

J1J1'...£(v-1iJ!(jJ?.,,.-J[r.,.1.1_,1J_�r/__,�J?.,,.-v,:1J1J;i_�t-J1._cC.;.;:;...d♦.1(L 
♦ ' • • ' 

£. J;i _,_ r�J1J'L;: i)!_fi1.1.,1J)lJ'"lc/4't-J1 v:f J'o)V �'= i)! j� ��-,- r�

J;i.,..(...£i?'-v�.;:;...v1JJ,1.t,.1IJ)�v:J;i.,..Lv1v=J'l,�J;i.,..�1..!;.,�,1 
._fi/J;L,_ t-J11�.;:;...--?-'J2=-L (Ferric Phenoxide).ti..f1;iJ)...£:-,-rJ1J-'� 

-,-r�VJP1.�.1}L�JVJf1.?. 

A 

tJ£ d >,i:1.1/ Ji- J;i *
�.::...G.> J)v,:B '"="'.,c�,J1;J;i.,..�1(J;ii)!A'"="'-"� -2
' " 

-=-d >,i:1.1/J) ";"'1 \f *
�v! ;ff�� i,ff JI,

�tJ£)(.)1/, .__ _____ __, .::.-11�';-,_J,1�,;;�LJ;i.,.._t,.1/J).;:;.,..J.-1,if{ 1.11

-tJ..)..!;.-)/

.::...oJi.:JL,.a';iLLdJ;i* ' " 

tJ Ji,.:;--1-=... i,�I � t,,/1 
-.::::....�.., ., 

t,,/1.::... t-� t,;JL,.;;i/)fJ;i *' ., 
-.::::....�l:t-G.m-=...J?-=...IL.. , ., .. 

.1'io)t-�IJ�>,i:1.1/Ji-* 
_.::::,...�tJ .. , ., Web

 Vers
ion

 of
 PCTB Tex

tbo
ok



o_;,I;,-' --:f 

J �LJ;i £.{...:,.,�lj 

X-1.1i--9-1%0JJ:'�0Jt"I,)! 

_J,;J� 

/f v../4} l-:1'--f'-f---J�Yli./�r.}JiJl��if LYlJ?.Y-Jiiu!
'-:;'

r....Uh( 

-L�Yldb;JJ;iJ?.Y'I,)! (Soaps)Ur-l,..,L(l.JI....W,?.yl,)! 

-1

J�.1,ltJ..h1!;.--(iJl�L�LJL�l,)!l;J��vit.lL?.f�LJ;i -3

VJPiv!d-L.,...Ui.J(.::;..l.::;..,f"J..::.<yP(,ll:J/JJ;i -1 
f.:::...t-�
' . 

Vu:1JP1u✓-�L..::.,51;;J'J;i(FeCli) ;e,jiv) -2 
rc:Ci:, 

-tJ..)..;.,}

◄ 

� 

◄�
���---.:.
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(Hydrocarbons) �J �JJ l.:a WI 

(Alkanes)�l-v,! L11'--d..:;...}�� Y:ld,J (V,:d-(J.! ef/;.},(/�i�,;.},(/J:-"J{

�)AC.J�-v.! ef i.f;-.j(Jjj;�J:-"j{I
H H H H H 

I I I I I 
H-C-C -H H-C-C-C -H 

I I I I I 
H H H H H 

(Ethane) ✓", (Propene) �'{ 

(=).}� �JH=).}�J;--f1(;1(0k--))L):1d-J (V:d-v.! ;.},(/�i�u.},(/J:-"){01

�)} L Jl;--_(J.! j'.J(JJj;�J:-"J{ (;)I (Alkynes)/ !41 JJl(Alkenes) �I _J1J?.Y 

H-C C-H 

(Ethyne)Jl,,7-"' 

H H 
H""' I I 

C=C-C -H 

H/ I 
(Propene )�,-,{ 

H 

H 

I 
H-C C-C -H

I 
H 

(Propyne )J�,{ 

i.f�,=- .},(/»"j{ (;)I �1--f'C6H5-CH=CH-COOH(Cinnamic acid)UIJl;.:;­

-,=-tJJ...{;4-/ KMn04L '-;-' l_i2°.},v;,_,:-C:C:11'-:"'f'J..:;..Jvrv::uJ)� 

-,=- l:��J�1J,1.-,KMn04tJ.'-:"'1;2°?-,LL/4U:Jjv,:;.},(/J:-"J{01JJIJ:-"J{ 

JP-1.a?vLJ,�1/ KMn04

,,., f 0£ 1 •• b Z,; ./ ./4--"' 1..tf'.. .. � .. 

d� \ 
J, I"" J, J, •1 J, J, J, J, • ). IIAllfl_ ,/l)),.,_;., J.....,r....!:.,,:;"',J,.,;)J1.....,x...!:.,,:;"',xr....!:.,,:;"' =v-../1 �" 

}1_, �;J_, l}l.,�J.1.,�_,ui�).:1,J,i-,�1__.C;J �:J,i-,KMn04
.tJ,'-:"'1;2°,V-IJI;.:;- \

♦ 

◄
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A B 

fi:-✓- � G-.51.1v'!fJJ1;KMn04/' J�.1JIJJ1Jll:---J5cm3 t,J!A
-:-'J.. U 

_J,sL�,...)j� ..;.;,!1J'-")J�v!Jr1.1'-Lf.riJ"KMno4 

(v! j� _J-1;/' J� J�IJ�.1JIJJ1Jll:---J5cm3 t,J!B -=-'J.. UL'/JJ...£1 

_(L,(...ri� u!JL�IJ�G-�JJL.rt./ ,;;J" 
• 

� 
♦ .. .  

L J� KMnO 4 L. -=--';2° '-" )21 � G-J--" J{ l.1 J t,J! '-" _x:1 viL �I...(� 

-�...::.,I.Jt�Ll.1JIJ1;
"t 

�1...)j�.1�-✓- �J'J1st.J!1.11�,...)j�.1�1' J'�.1J1JJ,Jll:---Jt.J!c-=--J.. d...fi

__ (L(...riJ"t,J!JL 
• "t 

-1

-2

-3

-4

�l.1J1J1JLJ�KMn04L.
-=-'1;2 '-")21� t,J!C -=-'J.. UG-J--"J{l.1J -5

-�..::.,I.Ji�

e.A-�' '"tJ

'--fa�v!ox1�1LY-1...(1;:- *

_J1;LJ.,1r,KMn0
4
L

":-"
l,i°

'--fa�(.)!J,l--�iLY-1...hU *

_J1;LJ.,1r,KMn0
4
L

":-"
l,i°

--------------------------------------------------------------- ◄ 
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if♦ G- }IJ(Bromine)�J./. / (Unsaturation)�.1.{ d' J?.Yu! �,v ...E;r:1

-�cC�Lf ..:,.51;;

i· i,..,I,� ' 

' . " 

--:J

J�J?.YIJ! i..:,;J..�._fi 

� u! ox1 L j� .1J1 Y-' 

_J1;}IJ�J-l.'-)1 

u! J��rLY-1.....C�.1� 

_J1;}IJ�J./.'-)1� 

-1

-1

-2

-2 A !J,�I

-'f- c\ 11J (;)i;; Jt)J ...fl ct,/.* 
-�J>J1JLiiL.1.>J/,/ k' .. . . ., 

-3

.,,.J-fv!(Margarine )�.,Uv)'r:.:::...t\t.iiL� J (Hydrogenation) �1��v! J;?.yJ'.;,..) lif' J'Ji (Vegetable )J-!J.-, *
-v.! Lf � t gj� .7.J�vJr:Llf J'J.:�J,1J J� 1J,,,.( 7j1J;?-1.fb1,)'J'Lf l.;;L7 t-�

_v.7j�-{ Jku1;.,-1,1Jefv!J;?.,,.Jvl.4'7j1((LL�(�?)...»-� .... ;,,,..,,.;uf (Ethene) i,;?"1 *

-v.! ef Jf 1.b1V �n�-..1{(.:)l(Poly)J{/(;)l?-l.f'v.! LJ1J?.y').}�JJd-1(d-1(.:::....::,(.v!JiJ!J.-, *

_7j�a,7.A�J'J,f-:'f v! (;)} .:::...vlJ.,[ 70J(;)�?-Ldl.)J1J?.Y(Fatty Acids) JUI J! »."1 {.:::... .::,(. v! v! i./.Ji1}if..1 *

-'f-oxi(_t.,1(,)��»-..1{(",,,,; *

-7CLv!�1�J1.1)'r:._[,Jij..).;;),�J'J;?.,,.i.f;U,J!»-..1{(;)L,1»."1{ *

-7�v1}Lc.,)J;.::1(,)�� »."1 {)oJV:�:A�u.r J?.YJ.b�J ;Jv!(Benzene )�;2: *

JJJ.:::...,-?JJ�-v.! LJ1J?.Y(Esters )J}-;1L;U1 J! »-..1 { (;)l�. 1.:::... .::,(. v! J.:LJ! 
f7 t-�1J(t�/;)-;,(;}J-v.! z...�.,,.(��Lui1� 
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�J � ,,, e .. , 5�� 
Biochemistry 

() J L�J1 Jk'u! ;,,hlJoJv L /l;roJU�JJ LJJJ ..:..,) �hVJlu! if♦JL,i Ji,.{ 1,..,1._Ci
• .. • flJ' .. .. .. � .. .. .. 

�o)v� ._fi � ....fii.;,11.mL J!. ;/i.5 J J),V:,,:- t-WJl.,i(Decomposition)J!. ;/
s�Jit].Jl,.,_,:;_J�s l4u!.:;;,1yPt,j:,�tJ.)l�i.:Jl,1J)LJL,i�.flL�,nv:-i...);�L .. .. ' . .. .. .. . 
: /,,;JI L u.f (Thermal Decomposition) J!. ;/ i.5; J) I Ji; v';; Llf Sh-tu!� 
(Electrolytic yd�,� J!.;/ i.51 , .. 1g}f11 �):;; Llf J kt u! .:;;,;yP SJ J.)1
J1J!.;/i.5;J)Jv1.i,:- t-lfV'�f»�-,:- t-WDecomposition or Electrolysis)

-,:-Jlf J1 �.-fu!rGJI (;/.,; (: u! i.:Jl,;JJVl,;Jlf- j If

ifGvi:Jl.mLLJr J » * 
-J�� 

�, LJ(Jf '-:"-" � * 
ft- ,.f � � L� .1t"b'J

/ ,.,, I (' 1/i', f:. _.::.....1,.;fi�./(.j., 1./Y 

Web
 Vers

ion
 of

 PCTB Tex
tbo

ok



_J1;?/J'»v:e.Jq...f1L-:--J..u...b 
if v♦

- JL�dJl�.1.il.t1.....,J..u/.....,J..u1.11 
-
1 �-2 

◄ it{. .. . . 

,.J. '-:";. .:✓.!� ( i;;;1L-: 
j *

t1y-£.. ..£L(L1,a. -iJ..J
�L 1./.. J( t � -;-1 -iJ.. fr J .:::;_ J l,_cf'I�; ./. ✓-1-:--J.. u

;{£ (Caramel)J✓ * ..J/,.;:,.f£ iJ..JJ�1�1Ji()./.dl.1.,JL..LJ( f 
V Ji,.:.--1 ulf', .::-1.1,1 t,,)J J" ..;iv • • ...t , ri· t< i.. t - - - -'1 V..' i) 0 .._, _,,; � .:;;;_ V � � �:'1(-'./ .::,,(. . ' 

______ �.::..._, _ri:,____. -'-'' U.: 1/L v� L,.;,,L-:--J.. u � �1.1/.!) �/...b 
-iJ.. h,r(;,,, ( J--fv---LL I.fl

0.-"� 
' -rJ

-3

-4

-5

L J1p1.fL ,.J. '-:";. .:✓.!l»r1; 

-1./.. fr .I.iv
-1./.. fr /4 J?!;£f '-:";. .:✓.!

L�L ....,;. .:✓.!/p 1:t1.1l .. ::AI 
• � ♦ 

-J:i:,.fLv�

◄ 

◄ 

';-'-v..-fr/4e:i2'A.1.,1i.1...frJ,.::-;1�_JJ-/�iJ;llv=-:--J..u...b...f1 
-� v= J!LLJL ..:.,I_;,(;,,

-
1 

�

◄ � . .. �
{L)(fj' {Lfr/,.::-;1 �.:::;_LJ( J

.. ":.. ' 

-rJ

<..£)..:;)�i/JJII 

��h··.• . 
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JL.1L1Af.J'..;:.,1;j�J?.Y\/!i,:J}�.1"1.::...L�7J,o?.Y',)!}l1IJyf?.»(1f100 -2 

i.fl.1Jlf-J1:>r.f:.;1Jtr.t1u�!t:Ea,JILLi.f»J;i.t�1..4,..;:.,}_f-Jrr.(J40%.:.:;� 

..;:.,}J.1"1.::...Li.f �.1l!-1ut��h( J.1J�Lv'-v.! ?.1J?.,,.Jt£ ihl..1..;:.,1J1L 

_t-;,ufJjJ/1,.}!�l..4, 
.. 

lt}i.11-f-Jrr.Jtv-t:1-n��.1Jl(,;f..1(�ji(/.)rJJ..;:.,.1l.7--:.1mVv-t.JJ?.y�J'1r.lilu-!J.1) 

ji1t:f-1.1��J112....J}J/JJ-f-Jr.Ji.,;--1{.1}L(Filler)}i,:JlmLLl::J�L(.),tJ((,;f..1(J112.. 

Li.11.11l(t(J�L11Ll::�,,-1.:::...t:f-1.1��-f-J1:>Jl::�,,.1.:::...i.11iv.r z.../Ji.,;--1"".1}Ld2'-"'1r 

-�..;:.,l1i,,..,.i,:JJIP�Web
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(��)It ... ,s ��taL. 
Environmental Chemistry (Water) 

UJJb1f1 .. �1l���j��f��LJ:j." ◄ t:::I �,-�.. f .. j_ , .. -� � .. • 
oh., .,,

-'f-C"�J1(Jj�ji 15.1 , - � 
------i ................................................ b.1c-1i-------------------@�-----

(;/.�j�d�Lj�(� -f-C-�Yi(Hard)doJjiL�J-Z�l#oJV(J..:-��J,u:j�(� 
-f-C"Yil.���sLYiJ7Lj1 �Jl�u!vl�d( j�_t-1;;v-fJlPr.ah--L

�(JLYiJL �.1( J�L �J1r=_:U:v1 (Temporary Hardness) �d��( j� 
�(JLYiJL�JUX'l.1/L�Jl�?.Yu!vl�dr(vl,..P.,:-t-J-ZI.�� 

(d-���jScf.vr2:;_J1;;u�LfJL,i.a?vLJ1Ld-�f1,..,J?.Yu!jL_.:::....tt1� . .. .. .. .. -: ' 
�1LIJ(chain)iJJif.L1JLJ1������4jl'.:'d,l->{.1i'(�-f-t'J1}t=-J(LJ..Jl.> 

d-�-,:-J1;-t_.ff (j;i;l{L( vl(Stearate)..;..,;)-'(-;.,,.-_,:-t-J-Z�✓v{-JrLJ�I
(,).t�Jl;;L)�LJ JL,i� f 1 �Jl�?.JYu:j�j 1 �.1(LIJ(;,.1lf �?.Yu!

_.:::...t-J-ZJt=-,.:::...t-J..J�lu=!ij1J.lU:if♦J(LJ..J�(d-��if♦ ' ' " 

----► (C17H35C00)2 Ca 
(s) 

J,.;,;;.)- Cu�).!,;;.)-� 
Jt/4Jt �.1( JLo�Jdl.1JJLJvL.:::...'3((;Jdf u-1d...LLJ:J;(,:,Cd��( JL. ' . .. . -: 

-,:-t-�-"'(;j��if♦v.t L� ���j�/4�..fu!�.1(1 -i; 

Ca
+2 

(aq) + 2HC03 -(•q) ----► CaC03 + CO2 + H p 
(s) (g) (I) 

J?.Yu! �h( f JY-f-C-� �JJIJ�i..J( f Jru! u-14-L L/m� dr( j� 

-v.t L�Yi�..fU:�.1(1-i;JtLJJL,i�f1 �Jl��J7u:jy1�h(
+I 

----► CaC0
3 

+ 2Na 
(s) (aq) 

. • it f
-�-

,:, /4 f J),- i g t.f *
-�

_J-Lf.:;._J1p1/j� *. .. 
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A B C 

-J: ��C.B.Aidl ,J,v,J�HOcm3�Ju!..f½.1,IJY..t!�J

-L���,.{t-J:11t./J1;��5Y'0.5gu!A'-:"J.�

-v.:.l�)..::.,l1�';-l.1,IJ:i1t./J1;LJ:i--
-;-

Y't::.-}J�u!A'-:"Y-�

��UiJJ:frJ: 11r.lJ1;;t1.1lp o.sg.;,1�i..J(J��;,,..,1gu!B'-:"l� 

-1.L �* • 

-1

-2

-3

-4

J :i---;-Y' t::.-}J � u! 1,.,n.lL u! '-:"J. �o� __,f1J :i--scm3.;::;.... u!B'-:"l � -5

-�..::.,l1�';-l.1JIJ: 11r.lJ1;L 

J11L J;i---;-,,..,t::.-fa �u: v�.1J1v.:Ji� .IJ�11J:i--J�J.f.Yu!B'-:"J. � -6

-�..::.,11�';-'-J: 11r.l
,.P---f1LJ:i--v'-L���,ft-J: 11r.lJ1;;t1.1lp o.sg�Ju:c'-:"J.� -7

-v.:.l�)..::.,11�';-'-V: 11r.lJ1;J;i---;-Y'u!

I� ,/4/J;i--_J�1.f Lu! '-:"J. �o� __,f1J;i-,3cm3 �J.;::;.... u!C'-:"J. � -8

-�..::.,1-1�';-1-J: 11t.fJ1;J;i---;-Y't::.-}J�u!vl.1,IV.:.f

-V.:.f)"1J: 11t.fJ1;�i..J( �5Y'(1/1.o �Ju! J;i--J�J.f.Yu!C'-:"J. � -9

-v.:.f�)..::.,1-f�';-1.1,IJ: 11t.fJ1;J;i---;-Y't::.-}J� u! �,
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CaCl2 <aqJ + N�CQ3 (aq) ► CaC03 <,) + 2NaCl<aqJ

MgS04(aq) + N�C03 (aq) --► MgC03 (s) + N�S04(aq)

.:.,I_;,� ' .:.,�J 
-✓ t1t.lJ,;J)..-";"'y�.fa� ,./.A'-:"J.d

� ,.J. cf4, ...fiL J)..-J?.J"',./.B '-:"Y-d
-✓ t1t.lJ1;JY.!,-";"'y�.fa

• ; .I J Ii ").., ,.J. • ;
f� -J.. Ii. i,:f J?.Y .B '-:"Y- � 

-✓ t1t.lJ1;J)..-";"'y�.fa�,.J.1.,nL.f
" _t,L"' , • 

� ,./.i;,0? "f i,:/rJ?.J"',./. C '-:"_,;; � 
-✓ t1t.lJ,;LJ)..-";"'y�_fa

f Jj? �/JJL J)..-J?.Y,./.C'-:"Y- d 
-✓L'tjJ,J,;J)..-";"'y,.J.i.JIL./ll:J-_i.J/J,i.

i.J. dJ?o.tLJ�L J)..-J?.Y,./.C'-:"J. .:.,,!

,.J...:..,;7-J..J?;iJI ✓ J.1tJJ1J�i.J( �jy
-✓ t1t.lJ,s�.fa�LJ)..-";"'y

-1

-2

-3

-4

-5

-6

if-}IJ (!Jf 7 j,z i.1,-.! � ..::.-� �-7 t-!r!Jf 5(Ca(OH)2)}fJ (!J?-L LJ:J)� ��� ( j� ,.J. ur
( u,f 7� ..::.-� J"',j)_7t-!r VJ�1?-L L.lf ff' ,�J'�h( J �J?.J"',./. j� ,v.r J.r..,,,.f'10}i.J.
}y J) LJ -JJJ:.N.f}y J) LHC03-}J"' J) Loff_v.7ca+2 Jy ._fi jJIOff}y2 ,.J. Jy ._fi L }IJ
j�ca+2Jy._fi,;;;_,.J.(;)Lv,!2=,-Jl:: '-:"YJ,./.J\( Caco_,L./JL,i.;;;_Ca+2 }J"'JJ?.v,! Ll::C03 -2

-LJ?.J"',./.}IJ(!JJy._fi_y..i:..J?.Y�,./.
Ca(OH), ------► ca·

2
+20H-

2HC0
3
-+20H- ---► 2co

3
-
2

+2H,O 

2Ca •2 
+ 2C0

3
-
2 

► 2CaC0
3 

◄
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..t.J'd-�J.1JL(;f.�(.>f"'-"�L(..)Y(.::-.:.f.LJ(;.., -1

_(j).:.,>L,.,.,J..::,.,L(.)"l_.::.,..JL 
- . ' 

.11(�.,.,.J.11.1J�1.::-,-?JJL/Ji,.:;--1j��v!J}l.1; -2

_(j).:.,:>L,.,.,J'..::,.,L(.)"L.::....Ji.. 
.. . ' .
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