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2.1.3	 tpdhj;jhs; I ,w;F vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

		
	 tpdh	 tpil	 tpdh	 tpil		
	 ,yf;fk;			   ,yf;fk;
	

     	01.	 '''''''''	 26.	 '''''''''	

	 02.	 '''''''''	 27.	 '''''''''		

	 03.	 '''''''''	 28.	 '''''''''		

		 04.	 '''''''''	 29.	 '''''''''		

	 05.	 '''''''''	 30.	 '''''''''		

	 06.	 '''''''''	 31.	 '''''''''		

	 07.	 '''''''''	 32.	 '''''''''		

	 08.	 '''''''''	 33.	 '''''''''		

	 09.	 '''''''''	 34.	 '''''''''		

	 10.	 '''''''''	 35.	 '''''''''	

	 11.	 '''''''''	 36.	 '''''''''

	 12.	 '''''''''	 37.	 '''''''''

	 13.	 '''''''''	 38.	 '''''''''

	 14.	 '''''''''	 39.	 '''''''''

	 15.	 '''''''''		 40.	 '''''''''

	 16.	 '''''''''	 41.	 '''''''''

	 17.	 '''''''''	 42.	 '''''''''

	 18.	 '''''''''	 43.	 '''''''''

	 19.	 '''''''''	 44.	 '''''''''

	 20.	 '''''''''		 45.	 '''''''''

	 21.	 '''''''''		 46.	 '''''''''

	 22.	 '''''''''		 47.	 '''''''''

	 23.	 '''''''''		 48.	 '''''''''

	 24.	 '''''''''		 49.	 '''''''''

	 25.	 '''''''''		 50.	 '''''''''
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	       rupahd xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100
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2.2.3.	 tpdhj;jhs; II - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy; njhlu;ghd 

mtjhdpg;GfSk; KbTfSk; MNyhridfSk; :

gFjp A mikg;Gf; fl;Liu

ehd;F tpdhf;fSf;Fk; ,j;jhspNyNa tpilaspj;jy; Ntz;Lk;. xt;nthU tpdhTf;Fkhd Gs;spfs; 

10 MFk;.

tpdh 1 

C

   N/S/P/Cl/C
^ahNjDk; xd;W&

Ne

Al

O

F

(04 × 6 =  24 Gs;spfs;)
Fwpg;G : 	 xU Nfs;tpf;F xd;wpw;F Nkw;gl;l tpilfs; toq;fg;gl;bUg;gpd;> mjw;F g+r;rpag; 

Gs;spfs; toq;Ff. 

		  1(a) : 24 Gs;spfs;

				   N NN 

:: :
:C N

+
	 (10 Gs;spfs;)

	

	       

N NN 

:: :

C N
+

: N NN 

:: :

C N
+

:

2-
N NN 

: :

C N
+ +

: :

2-

N NN 

: :

C N
+ +

: : N NN C N
+ +

: : ::

	
		       ahjhapDk; %d;W (05 × 3 =   15 Gs;spfs;)
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C N2 N3

I. VSEPR Nrhbfs; 2 3 2
II. ,yj;jpud; Nrhbf; Nfj;jpufzpjk; Neu;NfhL js Kf;Nfhzk; Neu;NfhL

III. tbtk; Neu;NfhL Nfhzy; Neu;NfhL

IV. fyg;ghf;fk; sp sp2 sp

(01 × 12 =   12 Gs;spfs;)

..................................................................................................................................................................N3 > N2 my;yJ N2 ,Yk; N3 ,Yk; ghuf;ff; $ba kpd;ndjpu;j;jd;ik cilaJ.	 (05)

..................................................................................................................................................................N3 - sp kw;Wk; Neu; Vw;wj;ijf; fhTfpwJ my;yJ xl;rpNaw;w epiy +1 MFk; 	 (01 + 01)

..................................................................................................................................................................N2 - sp2 kw;Wk; g+r;rpa Vw;wj;ijf; fhTfpwJ my;yJ xl;rpNaw;wepiy g+r;rpadk; (01 + 01)

..................................................................................................................................................................Neu; Vw;wk; $lf;$l kpd;ndjpu;j;jd;ik $Lk;. cau; xl;rpNaw;w epiy  	 (01)
s- ,ay;G $lf;$l kpd;ndjpu;j;jd;ik $Lk;.  	 (01)

sp my;yJ 2p

sp2

sp

sp

sp

sp

sp2

sp2 my;yJ 2p 2

(01 × 8 =   08 Gs;spfs;)
Fwpg;G : 	 b(i) ,y; tiuag;gl;l Y}ap fl;likg;G jtwhf ,Ug;gpDk; ika mZ mZf;fis 

Rw;wpAs;s mikg;G rupahf ,Ug;gpd; b(iii), b(v) f;F toq;fg;gl;ljw;Nfw;g Gs;spfs; 
toq;Ff. 

1(b) ( 56 Gs;;spfs;
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gFjp (a)(i) ,y; cau;td;ik Xupd mZf;Fupa> gq;fPl;LtY> my;YNyhf ,ay;G vd;Dk; ehd;F 

,ay;GfisAk; fUj;jpy; nfhs;Sjy; Ntz;Lk;. vdpDk; ,yFthd ,t;tpdhtpw;F ,t; ehd;F  

,ay;GfisAk; fUj;jpy; nfhs;shJ tpilaspj;Js;sik ,jd; ,yFjd;ik 69% vd;gjpypUe;J 
njupatUfpwJ. ,jd; gFjp (vi) kpfTk; ,yFthd tpdhthFk;. vdpDk; xl;rpNaw;Wk; jd;ik kpfTk; $ba 

%yfk; F vd mwpe;jpUj;jy; Ntz;Lk;. tpdh (b) (iv) kpfTk; Fiwe;j ,yFjd;ikia nfhz;bUe;jJ. 

mjw;fhd fhuzq;fs; gythFk;. mjpy; xU fhuzk; gFjp (i) gpioahapd; Gs;spapy;yhJ NghfpwJ.  
gpujhd fhuzkhf xl;rpNaw;w vz; mjpfupf;Fk;NghJk; fyg;G XgPw;wypy; S-,ay;G mjpfupf;Fk;NghJk; 

mjd; kpd;ndjpu; jd;ik mjpfupf;Fk; vd;gij fw;wy; - fw;gpj;jy; nray;ghLfspd; NghJ ftdj;jpy; 

nfhs;sg;gl Ntz;Lk;.

02 Mk; tpdh 

K my;yJ 

nghw;whrpak;

Ca my;yJ 

nghw;whrpak;

(03 + 03)

		
	 X	 =	 .....................................................1s2 2s2 2p6 3s2 3p6 4s1

	 Y	 =	 .....................................................1s2 2s2 2p6 3s2 3p6 4s2
	 (03 + 03)

	 X	 :  .........................................................................................................................................lilac$Cjh$rptg;G - Cjh (Nfhghy;w;W fz;zhbapDlhfg; ghu;f;fg;gLk;NghJ)

	 Y	 :  .............................................................................................nrq;fy; rptg;G$kQ;rs; - rptg;G$nrk;kQ;fs; rptg;G  	

		  Fwpg;G : nrk;kQ;rs; epwj;jpw;F Gs;spfs; toq;fg;gl KbAk;.

Y

X
X

X

X

Y
Y

Y

					     (03 × 4)

Fwpg;G :	a(i) ,y; xd;Nwh my;yJ ,uz;L tpilfSNk jtwhf ,Ug;gpd;> a(iv) ,w;Fg; 
Gs;spfs; toq;f Ntz;lhk;. 

			  a(i) ,y; xU tpil rupahf ,Ug;gpd;> a(ii) kw;Wk; a(iii) ,dJ me;je;j rupahd 

tpilfspw;Fg; Gs;spfs; toq;Ff. 	
			  tpil X = KOH, Y = Ca(OH)2 vdj; jug;gl;bUg;gpd; a(i), a(iv) ,w;Fg; Gs;spfs; 

toq;f Ntz;lhk;. vdpDk; a(ii) kw;Wk; a(iii) ,d; rupahd tpilfspw;Fg; Gs;spfs; 
toq;Ff.
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CO2

	 (03)

..................................................................................................................................................................CO2  +  Ca(OH)2      CaCO3     +   H2O		  (01 + 01 + 01)
                                           (white / milky white)

..................................................................................................................................................................CaCO3  +  CO2  +  H2O      Ca(HCO3)2		  (02 + 01)
                                                      (epwkw;wJ&

		  Y rupahf ,dq;fhzg;gl;bUg;gpd; Ca ,w;Fg; gjpyhf Y Ig; gad;gLj;jyhk;. 
	

CaCO3(s)      CaO(s)  +  CO2(g)    		  (02)

CaO(s) + H2O(l)     Ca(OH)2(s)     		  (02)

3Ca(OH)2(s) + 2Cl2(g)     Ca(OCl)2.Ca(OH)2.CaCl2.2H2O(s)	 (01)                                                     

Rz;zhk;Gf;fy; $marble $oyster Gw XL 	 (03)

Ca(OCl)2.Ca(OH)2.CaCl2.2H2O(s)/Ca(OCl)2$
ntspw;Wk; J}s;			   (03)

		    Fwpg;G : ngsjpf epiyfs; Njitapy;iy.
2(a) ( 50 Gs;spfs;

(NH4)2CO3

Na2S2O3

AgNO3

KI

BaCl2

K2SO4

	 (04 × 6 = 24  Gs;spfs;)
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gFjp (a) (i) ,w;F rupahd %yfq;fspd; ngau;fs; vOjg;gly; Ntz;Lk;. vdpDk; ngUk;ghd;ikahf 

Ijnuhl;irl;bd; ngau; vOjg;gl;Ls;sJ. tpdhit thrpj;J rupahf tpsq;fpf; nfhs;Sjy; Ntz;Lk; 

vd;Dk; mtrpak; kPz;Lk; typAWj;jg;gLfpd;wJ.

Fiwthd ,yF jd;ikia fhl;bAs;s (b)(iii) gFjpf;F tpilaspf;Fk; NghJ tPo;gbT fiutjw;fhd 
rkd;ghLfis rupahf njupe;jpUj;jy; Ntz;Lk;.

(a)(vii) I ,y; ,aw;if %yg;nghUspd; ngau; tpdhtg;gl;Ls;sJ. mq;F ,aw;if %yg;nghUspd; 

ngau; vOjg;gly; Ntz;Lk;. #j;jpuk; Nfl;fg;gLk; NghJ khj;jpuNk #j;jpuk; vOjg;gly; Ntz;Lk; 

vd;gij ftdj;jpy; nfhs;sy; Ntz;Lk;.

Foe;ijfSf;fhd rtu;f;fhuq;fspy; nghw;whrpaj;jpd; Nru;itfs; mlq;fpAs;sd vd;gJ rhjhuz ju 

tpQ;Qhdg; ghlj;jpl;lj;jpYk; cs;sJ. rhjhuz ju ghlj;jpl;lj;ij kwe;Jtplf; $lhJ.

03 Mk; tpdh

tPjk;  = k[A]a       my;yJ 	 (10)

[- 
Δ[A]
Δt  = k[A]a  my;yJ - 

d[A]
dt  = k[A]a   (-) milahsk; cs;slf;fg;glhJ ,Ue;jhy; Gs;spfs; 

toq;f Ntz;lhk;. ] 

..................................................................................................................................................................
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tPjk;  = k[A]0      my;yJ    tupir =  a  =  0	 (10)

tPjk; = khwpyp (rha;T xU khwpyp) my;yJ tPjk; nrwptpy; jq;fpapUf;ftp;y;iy.	 (05)

..................................................................................................................................................................

..................................................................................................................................................................

tPj khwpyp  k = | tPjk;  |	  (05)

k = |(0.002 - 0.01) mol dm-3

2000 s  | my;yJ VNjDk; ,U Gs;spfs;	 (04 + 01)

k = 4.0 × 10-6 mol dm-3		  (04 + 01)

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

nfhs;fydpd; fdtsT  = l.0 dm3

		  A    	 B          +       C

rkepiyapy;

	 0.01(1- x)	 0.01x    0.01x    [nrwpTfs; mol dm-3 ,y;]

t = 0 ° thAtpd; msT			  =    0.01 mol 

50% gpupifaile;j gpd; thAtpd; msT =    (0.005 + 0.005 + 0.005) mol

						     =    0.015 mol	 (05)

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

,yl;rpa thA elj;ijahff; fUjp   PV =    nRT Ig; gad;gLj;Jf. 

				         mKf;fk;	 =	
0.015 mol  8.314 J K-1 mol-1  500 K

10-3 m3 	 (08 + 02)

					     = 	 6.23 × 104 Pa 	 (04 + 01)

3(a) ( 60 Gs;spfs;

Muk;g tPjk;" 		   R0 =  k1 [X]b

	 	 R0 =  k1 (1.0 mol
V0

)b
   (1)	 (10)

..................................................................................................................................................................

..................................................................................................................................................................

	 (myF mtrpakpy;iy)
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04 Mk; tpdh

4.

OH OH

H

Br
Br

OH

CH3

CH3

CH3

CH3CH2CH  CH3 CH3CH2CH2CH2OHCH3  C  CH3

CH3CH2CH  CH2

CH3  C  CH2CH3  C  CH2 OH

CH3  C  CH3

CH3CH2CH  CH3

A

D

G

B

E

H

C

F

Fwpg;G(	 A jtnwdpd; I 
,w;Fg; Gs;spfs; ,y;iy. 

C jtnwdpd;  J ,w;Fg; 
Gs;spfs; ,y;iy.

(05 × 8 =40 Gs;spfs;)

		       

O O

C2H5  C  CH3 CH3 CH2 CH2  C  H

I J 	 (05 × 2 = 10 Gs;spfs;)

4(a) ( 50 Gs;spfs;
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CH3CH2CH2Br

CH3C  C Na CH3CH2CH2CH3

C6H5CONH2
CH3CH2C2H5

CH3CO2
my;yJ

CH3COOH

K

N

Q

T

L

O

R

M

P

S

Fwpg;G (	Q : fw;waidg; Gwf;fzpf;f. 

		  R : fPNo jug;gl;ltw;wpw;F Gs;spfs; toq;f Ntz;lhk;.

		        CH3C  C Na      or      CH3C  C Na   
+

+

H
C6H5CH  N  N NO2

O2N
OH  (or ONa)

N  N   C6H5

NO2

COOH

BrBr
OH

OH

(03 × 10 = 30 Gs;spfs;)

4(b) ( 30 Gs;spfs;
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,t;tpdhtpd; KOikahd ,yFj;jd;ik 48% MFk;. NkYk; II Mk; tpdhj;jhspd; vy;yh tpdhf;fspYk; 

mjpf ,yFj;jd;ik fhl;lg;gl;bUg;gJ Nrjd ,urhad ghlg;gug;ig Nru;e;j ,t;tpdhtpw;fhFk;. 

(a) A njhlf;fk; J tiuAs;s 10 gFjpfspy; ehd;F tpdhf;fs; 50% ,yFjd;ikia nfhz;L 

,Ue;jd. ,J Nrjd ,urhad mbg;gil vz;zf;fUf;fspD}lhf fl;bnaOg;gg;gl;l xU tpdhthFk;.

(b) ,y; vy;yhg;gFjpfspYk; jhf;fq;fspd; Nrhjid nghUSk; jhf;fpAk; jug;gl;Ls;s epiyapy; 

tpisTfs; vOjg;gLjy; vjpu;g;ghu;f;fg;gLfpd;wJ. 

,q;F KiwNa 22%,24% Nghd;w Fiwthd ,yFjd;ik fhl;lg;gl;l (b)(ii) kw;Wk; (iii) 
gFjpfspd; (ii) ,y; Nrhjidg;nghUs; fl;likg;GfSf;F gjpyhf 2, 4 - DNP vdg; ngau; khj;jpuk; 
nfhLf;fg;gl;Ls;sikahy; mjd; #j;jpuj;ij mwpe;jpuhik  ,jd; Nju;r;rp kl;lk; Fiwtjw;fhd 

fhuzkhFk;.

 

(iii)  ,y; Nrhjidg;nghUs; nfhLf;fg;gl;bUg;gpDk; ngwg;gLk; tpistpd; fl;likg;G XusT ngupaJk; 

rpf;fy; tha;e;jJk; vd;gjhYk; Qhgfj;jpy; itj;jpUf;Fk; jpwd; Fiwtile;Js;sJ.

Admin
Cross-Out
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gFjp B - fl;Liu

,U tpdhf;fSf;F khj;jpuk; tpilaspf;f. 

(xt;nthU tpdhtpw;Fk; 15 Gs;spfs; toq;fg;gLk;.)

05 Mk; tpdh

5.	 (a)	 (i)	
nbutanedioic acid

nNaOH
  =  1

2   my;yJ gPrkhdj;jpd; ,dq;fhzYf;F	 (05)

			   Butanedioic acid   = BDA
			   Ether mLf;F

			   CBDA_ether	 =	   1
2  × 0.05 mol dm-3 × 4.8 cm3/ 50.00 cm3	 (03)

				    =	   2.4 × 10-3 mol dm-3	 (04 + 01)

			   Aqueous mLf;F 

			   CBDA_aq	 =	   1
2  × 0.05 mol dm-3 × 16.0 cm3/ 25.00 cm3	 (02)
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				    =	   1.6 × 10-2 mol dm-3	 (04 + 01)

			            KD	 =	
[BDA]ether

[BDA]aqueous
	 (05)

				    =	   2.4 × 10-3 mol dm-3/1.6 × 10-2 mol dm-3  =  0.15 my;yJ 3/20 	 (04 + 01)

	          	     my;yJ     KD	=	
[BDA] aqueous

[BDA]ether
	

				    =	   1.6 × 10-2 mol dm-3/2.4 × 10-3 mol dm-3  =  6.67  my;yJ 20/3 	

				    ftdpf;f : gbfs; Nru;f;fg;gl;bUg;gpd; Gs;spfis mjw;Nfw;g toq;Ff. 

		  (ii)	 fiujpwd; 
			   [BDA]ether	 =	   KD [BDA]Water

	 (03)

				    =	   2.4 × 10-3 mol dm-3	 (04 + 01)

			   1.0 dm3 <ju; mLf;ifAk; 1.0 dm3 aqueous mLf;ifAk; nfhz;l xU fyitiaf; fUJf. 

			      
x

MBDA
	 =	

0.15(8.0 g dm-3)
MBDA

	 (05)

			          x	 =	   1.2 g dm-3	 (04 + 01)
				    ftdpf;f :  MBDA  ,y;yhky; ,Ug;gpDk; rkd;ghL Vw;Wf;nfhs;sg;glyhk;.

 
5(a) ( 40 Gs;spfs;

	 (b)	 (i)	 fPNo jug;gl;Ls;sthW ,U jhf;fq;fisAk; vOjp mtw;iwf; $l;Lf. 

			   CO(g) + H2(g)  C(s) + H2O(g)	 (02)
			   CO(g) + H2(g)  CO2(g) + H2(g)	 (02)
			   -----------------------------------------------
			   2CO(g)          C(s) + CO2(g)	
			    (02)                         (02)    (02)    
			   (,Wjpj; jhf;fk; kl;Lk; vOjg;gl;bUg;gpd; Gs;spfs; toq;f Ntz;lhk;.)

			 

ntg;gtpaf;f rf;fuj;ijg; gad;gLj;jp khw;W tpil 

H2O(g) + 2CO(g)      CO2(g) + C(s) + H2O(g)

CO2(g) + H2(g) + CO(g)

ΔH
(02) (02)

(02) (02)

(02)

			   ΔH	 =	 -130 kJ mol-1 - 40 kJ mol-1    =   -170 kJ mol-1	 (04 + 01)
			   ΔS	 =	 -140 J K-1 mol-1 - 50 J K-1 mol-1    =   -190 J K-1 mol-1	 (04 + 01)   
			   ^Fwpg;G ΔH2 , ΔS2 vdpd; Gs;spfs; ,y;iy.&

			   ΔS ,d; milahsk; kiw. ,J ntg;gTs;Siwapy; Vw;gLk; FiwTld; ,zq;Ffpd;wJ. 

,jw;fhd gpujhd fhuzk; Kw;jhf;fj;ij xj;j thA Ky;fspd; vz;zpf;ifapy; Vw;gLk; 

FiwNt MFk;. 	 (05)
	
		  (ii)	 27°C ,y; ΔG ,idf; fz;lwpf. 

			   ΔG	 =	 ΔH - TΔS		  (02)   
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			   ^ΔG vdpd;> Gs;spfs; ,y;iy. (xU jlit khj;jpuk; jz;bf;fTk;&

			   ΔG	 =	 -170 kJ mol-1 - 300 K-1 mol-1 ×  (-190 × 10-3  kJ K-1 mol-1)	 (04 + 01)
			   ΔG	 =	 -113 kJ mol-1		  (04 + 01)   
			   Kw;jhf;fk;jd;dpr;irahdJ.	 (03)   
			   (,g;Gs;spia toq;Ftjw;F fzpj;jy; fhl;lg;gl;bUf;f Ntz;Lk;.)	      5(b) ( 40 Gs;spfs;

	 (c)		  C(s) + CO2(g)    2CO(g)

		  (i)	 KP  =  
P 2CO

PCO2

 	 (05)

		  (ii)		  C(s)	 +	 CO2(g)	 	 2CO(g)
			   Muk;gk; ^mol&			   0.15
			   rkepiyapy; ^mol&		  0.15 - x		  2x	 (05)
			   thA %y;fspd; nkhj;j vz;zpf;if	  =  0.15 - x	 (04 + 01)
			   ,yl;rpa thA elj;ijiaf; fUjp PV = nRT ,idg; gpuNahfpf;f. 

			          0.15 + x	 =	 8.0 × 105 Pa 2.0 × 10-3 m3

8.0 × 105 J mol-2 	  	 (04 + 01)

			               x	 =	 0.05 mol	  			   (04 + 01)
			   nCO = 0.1 mol	      nCO2

 = (0.15 - 0.05) mol = 0.10 mol
		    	           (03)		             (02)
			   MfNt>

			   PCO      =     2 × 0.05 × 8.0 × 105 Pa / 0.2	 =     4.0 × 105 Pa	 (04 + 01)
			   PCO2

	 =	 0.1 × 8.0 × 105 Pa / 0.2	 =	 4.0 × 105 Pa	 (04 + 01)

			   KP  =  (4.0 × 105 Pa)2

4.0 × 105 Pa 						     (04 + 01)

			         =  4.0 × 105 Pa						      (04 + 01)
			 

khw;W fzpg;gPL

ntotal	 =	 0.20 mol, ∴ XCO  = XCO2 =  1/2		  (05)
PCO	 =	 8 × 103 × 1/2  =  4 × 105 Pa		  (04 + 01)
PCO2

	 =	 8 × 103 × 1/2  =  4 × 105 Pa		  (04 + 01)
KP	 =	 (4 × 105 Pa)2 /  4 × 105 Pa		  (04 + 01)
KP	 =	 4 × 105 Pa		  (04 + 01) 	

			   KC  =	 KP(RT)-Δn	  my;yJ     KP  = KC(RT)-Δn	 (03)
			   Δn  =	 1								        (02)
			   KC  =	 4.0 × 105 Pa × (8 × 103 J mol-1)-1

			   KC  =	 50 mol m-3   my;yJ   0.05 mol dm-3	 \	 (04 + 01)
			 

khw;W fzpg;gPL

KC	 =	 [CO]2 / [CO2]		  (05)
	 =	 [0.10 / (2 × 10-3)]2 / [0.10 / (2 × 10-3)]		
	 =	 50 mol m-3 (0.05 mol dm-3)		  (04 + 01) 	

		  (iii)	 mKf;fq;fisg; gad;gLj;jp Q ,idf; fzpf;Ff. 

			   Q  =  
(2.0 × 105 Pa)2

2.0 × 105 Pa 	    =   2.0 × 105 Pa			   (05)

			   Q KP ,id tplTk; rpwpaJ. MfNt> Q = KP MFk; tiu PCO2
FiwtilAk; PCO 

mjpfupf;Fk;.	 (05)
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gFjp II ,y; B gFjpapy; ngUk;ghd;ikahd guPl;rhu;j;jpfs; njupT nra;Js;sJ ,t;tpdhitahFk;. 
,jd; ,yFjd;ik 36% vdpDk; (c) (i) gFjpia jtpu kpFjp 6 gFjpfspdJk; ,yF jd;ik 40% 

Yk; FiwthFk;. (c) (i) ,d; ,yFjd;ik 81% Mf fhzg;gl;ljd; fhuzk; jug;gl;l jhf;fj;jpw;fhf 

Kp Nfhitia vOJtJ khj;jpuk; Nfl;fg;gl;Ls;sik MFk;.

5(a) gFjpahdJ rkepiyapd; NghJ rkepiy mtj;ijfs; njhlu;ghf Nfl;fg;gl;l Xu; tpdhthFk;. 

fyg;gw;w ,U jputq;fspy; xU gjhu;j;jk; gutpf; fhzg;gly; njhlu;ghd mbg;gil vz;zf;fUit nfhz;l 

tpdhthFk;.  vdpDk; tpilaspj;jypy; Fiwthd Nju;r;rp kl;lk; fhzg;gl;lJ. ,t;tplaq;fs; ghlj;jpl;lj;jpy; 

,Wjpg; gFjpapy;; fhzg;gLtjdhy; ,J njhlu;ghf mjpf ftdk; nrYj;jg;glhik ,jw;fhd fhuzkhFk;.

5(b) ,y; ,U gFjpfspdJk; rkdhd ,yFjd;ik 37% MFk;. ,g;gFjp rf;jpapaypd; mbg;gil 

Nfhl;ghl;il nfhz;L fhzg;gLfpd;wikahy; kpf ,yFthd tpdhthFk;. mjhtJ jug;gl;l ,U 

rkd;ghLfis $l;Ltjd; %yk; Njitahd rkd;ghl;il ngwyhk;. vdpDk; ,J njhlu;ghf 

ftdpf;fg;gltpy;iy vd;gJ njspthFk;. rpf;fyhd gpur;rpid my;yJ ghlj;jpl;lj;jpy; fhzg;gl;l 

mbg;gil vz;zf;fU tpUj;jp Vw;gLj;jg;gLjy; kl;Lk; gpur;rpidfis jPu;g;gjw;F NghJkhdnjd;gJ 

fw;wy; - fw;gpj;jy; nraw;ghLfspd; NghJ tpNrlkhf ftdpf;fg;gly; Ntz;Lk;. 

5(c) gFjp ,yFjd;ik (13%) Fiwe;j gFjpahFk;. tpdh ,yFthdJ vdpDk; mjid rupahf 

tpsq;fp nfhs;shik mjd; ,yFjd;ik Fiwtjw;F fhuzkhFk;.  

Admin
Cross-Out
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06 Mk; tpdh

6.	 (a)	 (i)	 pH  =  3.0 	

			   [H+]	 =	 1.0 × 10-3 mol dm-3	 (04 + 01)
			   HA(aq) + H2O(l)    H3O

+(aq) + A-(aq)

			   Ka    =   [H3O
+(aq)][A-(aq)]
[HA(aq)]

	 (02)

			   ^ngsjpf epiyfs; Kf;fpak;&

			   	 =	  (1.0 × 10-3 mol dm-3)2

0.10 mol dm-3
	 (02 + 01)

				    =	   1.0 × 10-5 mol dm-3	 (02 + 01)
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		  (ii)	 rkepiyg; Gs;spapy; cs;s pH cg;gpd; ePu;g;gFg;gpd; mstpdhy; jPu;khdpf;fg;gLk;.		
	 A-(aq) + H2O(l)    HA(aq) + OH-(aq)	 (05)

			   fUJf.

			 
Ka

Kw
    =   

[H3O
+(aq)][A-(aq)]
[HA(aq)]

[H3O
+(aq)][OH-(aq)]

	

			   rkepiyg; Gs;spapy; [HA(aq)] ≈ [OH-(aq)]

			 
Ka

Kw
    =   [A-(aq)]

[OH-(aq)]2		

			   [OH-(aq)]  =   [[A-(aq)] 
Kw

Ka
]1/2   (1)	 (05)

			   rkepiyg; Gs;spapy;  [A-(aq)] = [salt]
			   rkepiyg; Gs;spapy; pH = 9.0 Mf ,Ug;gjhy;[OH-] = 10-5 mol dm-3	 (02)

			   [salt]	 =	 ([OH-(aq)])2  
Ka

Kw
 

			   [salt]	 =	 ([1.0 × 10-5 mol dm-3])2  
1.0 × 10-5 mol dm-3

1.0 × 10-14 mol2 dm-6 	 (04 + 01)
				    =	 0.1 mol dm-3	 (04 + 01)

		  (iii)	 rkepiyg; Gs;spapy; cs;s epakf; fyit 100 klq;F Ijhf;fg;gLk;NghJ> 
			   ^cg;Gr; nrwpT 100 klq;fhy; FiwAk;&
			   rkd;ghl;bidg; gad;gLj;jp (1) 	

			   [OH-(aq)]new	 =	 [[A-(aq)]
100  

Kw

Ka
]1/2  	 (05)

			   [OH-(aq)]new	 =	 1
10 [[A-(aq)]

1  
Kw

Ka
]1/2  

			   [OH-(aq)]new	 =	 1
10 [ [0.1 mol dm-3]

1  
1 × 10-14 mol2 dm-6

1 × 10-5 mol dm-3 ]1/2	 (04 + 01) 

			   [OH-(aq)]	 =	 1.0 × 10-6 mol dm-3

			   [H3O
+(aq)]	 =	 1.0 × 10-8 mol dm-3		

MfNt> pH = 8.0 	 (05)

			 

khw;W fzpg;gPL

A-(aq)    +    H2O(l)          HA(aq)    +    OH-(aq)		
c (1- α)			         cα  	              cα
By Ostwalds law,	 	
	 Kb  =	  α 2c  =  α 2 c2

c    =  [OH-] 2
c    

		 [OH-]  =  √Kbc    =  Ka

Kw
c√

   						      (05)

	 [salt]  =  [A-] =  c  =  0.1 mol dm-3/100

	 	[OH-]  = √
1 × 10-14 mol2 dm-6

1 × 10-5 mol dm-3
1 × 10-1 mol dm-3

100×   =  1 × 10-6 mol dm-3	 (04 + 01)
	 pOH  =   6.0
	 pH       =   8.0									         (05)

6(a) ( 50 Gs;spfs;
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	 (b)	 (i)	 AgBr(s)    Ag+(aq) + Br-(aq)	 (05)
			   KSP    =	 [Ag+(aq)][Br-(aq)]  	 (03)
			   [Ag+(aq)]    =  [Br-(aq)]  =  x  	
			   KSP    =	 x 2	 (02)
			   MfNt> [Ag+(aq)]    =  (5.0 × 10-13)1/2    
			   =   7.07 × 10-7 mol dm-3  my;yJ   7.1 × 10-7 mol dm-3 	 (04 + 01)

	
	
		  (ii)	 mf;fiury; AgBr ,d; epuk;gw;  fiuryhFk;.	 (05)
			   MfNt> [Ag+(aq)] NkNy jug;gl;lij xj;jjhf ,Uf;Fk;.  7.07 × 10-7 mol dm-3   	 (05)

		  (iii)	 Ag+,dJk; Br- ,dJk; nrwpTfspd; ngUf;fk; fzpg;gPL nra;ag;gl;L KSP cld; xg;gPL 

nra;ag;gl Ntz;Lk;.	
			   [Ag+(aq)]	 =	 1.5 × 10-4 mol dm-3 × 10.00 cm3 /15.00 cm3

				    =	 1.0 × 10-4 mol dm-3   	 (04 + 01)
			   [Br-(aq)]	 =	 6.0 × 10-4 mol dm-3 × 5.00 cm3 /15.00 cm3

				    =	 2.0 × 10-4 mol dm-3   	 (04 + 01)
			   [Ag+(aq)] × [Br-(aq)]  =   2.0 × 10-8 mol2 dm-6  > KSP  	 (10)
			   [my;yJ NtW VjhtJ rupahd mDFKiw]
			   MfNt> AgBr tPo;gbthFk;. (XusT kQ;rshd tPo;gbT Njhd;Wk;.)	 (05)

						    
6(b) ( 50 Gs;spfs;  

	 (c)	 (i)	 ,yl;rpa ,Ugbf; fyitf;F ,uNthw;wpd; tpjpia gpuNahfpf;f.
			   Pi    =	 xi P

0
i  	 (05)

			   P	 =	 P1 + P2   	 (05)
			   P	 =	 x1P

0
1 + x2P

0
2   	 (05)

			   x2	 =	 1 - x1
   	

			   P	 =	 x1P
0
1 + (1 - x1)P

0
2   	

			   x1	 =	
(P1 - P0

2)
(P0

1 - P0
2)

   	 (05)

		  (ii)	 I jput epiyapy; %y; gpd;dq;fs;

			   xmeOH	 =	 (4.5 - 3.0)104 Pa / (5.5 - 3.0)104 Pa = 0.6	 (04 + 01)
			   xetOH		 =	 1 - 0.6 = 0.4	 (04 + 01)	
			   II jput epiyapy; %y; gpd;dq;fs;

			   xmethannol_gas	 =	 0.6 × 5.5 × 104 Pa / 4.5 × 104 Pa = 0.73	 (04 + 01)
			   xethanol_gas	 =	 1.0 - 0.73 = 0.27	 (04 + 01)
			   (gpd;dj;jpYk; tpilfs; vOjg;glyhk;.)
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7.	 (a)		  OH

H

OH

C6H5  C  CH3 C6H5  C  CH3

C6H5  C  CH2BrC6H5  C  C  H

C6H5  C  C   C  C6H5

C6H5  C  CMgBr
	 or
C6H5  C  C  MgBr
	 or
C6H5  C  CMgBr
	 or
C6H5  C  C  MgBr 

C6H5  C  CH2

NaBH4 conc. H2SO4

1.	 C6H5COCH3 (05)
2.	 H2O (05)

alcoholic
KOH

C2H5MgBr
dry ether

(04) (04)

(04)(06)

(10)

(04)

(04)

(04)

(04)

δ+δ-

+

Br2

O

H

Br

CH3

H

	

			   Note : dis regard reaction medium NaBH4 

			   khw;WKiw :

			 
C6H5  C  C  H C6H5  C  C  Na final product

1.	 C6H5COCH3 (05)
2.	 H2O (05)

(no marks)
NaBH4

(06) (10)

+

			   or	

			 

C6H5  C  C  H C6H5  C  C  K final product
1.	 C6H5COCH3 (05)
2.	 H2O (05)

(no marks)
KOH

(06) (10)

+

7(a) - 60 Gs;spfs;

	 (b)		  R1	 KMnO4 / H+	 (06)	 X1	
COOH

	 (07)
				    or   K2Cr2O7 / H+

				    or   CrO3
		

			   R2	 LiAlH4 
	 (06)	 X2	

CH2OH
	 (07)

			   R3	 H+  or  dil. HCl	 (05)	 X3	
C    Cl

O

	 (07)
				    or   dil. H2SO4
				    or   H2O

			   R4	 PCl5
  or  PCl3

	 (06)	 X4	
C    O    CH2

O

	 (07)
				    or   SOCl2

			   R5	 nrwpT  H2SO4
	 (06)	 X5	

C    O    CH2 C

O O

	 (07)
				    or   SOCl2
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			   R6	 anhydrous  AlCl3
	 (06)	 (      or    C6H5)	 (07)

		
			   Fwpg;G : X1 ,ypUe;J X4 kl;Lk;

		          if   is given instead  of pendize only once

			   X5 ,w;F aromatic ring fl;lhak;

7(b) ( 70 Gs;spfs;

		

	 (c)	 (i)		
CH3

CH3  C  Br + OH

A
CH3

CH3

CH3  C  OH + Br

B
CH3

			   gbKiw I		  (05)

(03)
(02)

+
CH3

CH3  C  Br

CH3

CH3

CH3  C         +     Br

CH3

	

			   gbKiw  II 	

(02)

(03)
+

CH3 CH3

CH3  C         +     OH CH3  C  OH

CH3 CH3

	

		  (ii)	

					      C  CH2

CH3

CH3

      (05)

7(c) - 20 Gs;spfs;

	 7 ,w;F nkhj;jk; 150 Gs;spfs;
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8.	 (a)		 (i)	 A	 :	 CrCl3   my;yJ  CrCl3 . H2O    my;yJ  [Cr(H2O)6]3Cl−

				    B	 :	 Na2CrO4  
				    C	 :	 Na2Cr2O7 
				    D	 :	 (NH4)2Cr2O7
				    E	 :	 Cr2O3 Fpwg;G : ve;jnthU tpilf;Fk; (05) Gs;spfs; toq;Ff. 
				    F	 :	 N2
				    G	 :	 Ca3N2
				    H	 :	 NH3
				    I	 :	 H2  	 (05 × 9 = 45 Gs;spfs;)

			   (ii)	 nrk;kQ;rs; fiury; kQ;rshf khWk;.'	 (01 + 01)
				    Cr2O7  +  2OH−       2CrO4

2−  +  H2O	 (03)
				    Cr2O7

2−  + OH−       2CrO4
2−  +  H+

				    my;yJ 

				   gFjp (ii) ,w;F RahjPdkhfg; Gs;spfis toq;Ff.
8(a) ( 50 Gs;spfs;

	 (b)		 (i)	 T ,d; cs;slf;fk;. Cu2+, Ni2+, Ba2+	 (10 + 10 + 10)

			   (ii)	 Q1 : CuS           Q2 : NiS            Q3 : BaCO3	 (07 + 07 + 06)

				    Fwpg;G : (Vw;wq;fs; mtrpak;> RahjPdkhf Gs;sp toq;Ff.)  
8(b) ( 50 Gs;spfs;
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	 (c)			  I3
−  +  2S2O3

2−       S4O6
2−  +  3I−     my;yJ   I2  +  2S2O3

2−       S4O6
2−  +  2I−	(02)

				    Br2  +  2I−       I2  +  2Br− 	 (02)

				    S2O3
2− ,d; %y;fs;	 =	 0.05

1000
 × 15.0	 (03)

				    MfNt" I2 ,d; %y;fs;	 =	 1
2  × 0.05

1000
 × 15.0	 (03)

				    MfNt Br2 ,d; %y;fs;	 =	 1
2  × 0.05

1000
 × 15.0	 (03)

				    			   =	 3.75 × 10−4	 (02)

				    BrO3
−  +  5Br−  +  6H+       3Br2  +  3H2O 	

				    BrO3
− ,d; %y;fs;	 =	 0.025

1000
 × 25.0	 (03)

				    MfNt Br2 ,d; %y;fs; Nkw;gb jhf;fj;jpy; cUthf;fg;gLk;.	

							       =	 3 × 0.025
1000

 × 25.0	 (03)

				    			   =	 18.75 × 10−4	 (02)

				    xl;rpDld; jhf;fKw;w Br2 ,d; msT	 =	 (18.75 × 10−4) − (3.75 × 10−4)	 (03)

				    			   =	 15 × 10−4	 (02)

				    MfNt xl;rpd; ,d; %y;fs;	 =	 1
2  × 15 × 10−4	 (03)

				    			   =	 7.5 × 10−4	 (02)

				    MfNt Al3+ ,d; %y;fs	 =	 1
3  × 7.5 × 10−4	 (03)

				    			   =	 2.5 × 10−4	 (02)

						      [Al3+]	 =	 2.5 × 10−4

25.0  × 1000 mol dm-3	 (03)

						      	 =	 2.5 × 10−4

25.0  × 1000 × 27 g dm-3	 (03)

						      	 =	 2.5 × 10−4

25.0  × 1000 × 27 × 1000 mg dm-3	 (03)

						      	 =	 270 mg dm-3	 (03)

8(c) ( 50 Gs;spfs;

		
	8 ,w;F nkhj;jk; 150 Gs;spfs;
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9.	 (a)		 (i)	 R1	 :	 fly; ePu;	 (03)
				    R2	 :	 vz;nza;fs;$ nfhOg;Gfs;$ Njq;fhs; vz;nza;$kuf;fwp vz;nza;	 (03)

			   (ii)	 M1	 :	 cg;G cw;gj;jp 	 (03)
				    M2	 :	 NaOH cw;gj;jp	 (03)
				    M3	 :	 Na cw;gj;jp$gpupj;njLg;G (downs cell Kiwik)	 (03)
				    M4	 :	 rtu;f;fhu cw;gj;jp	 (03)

			  (iii)	 P1	 :	 NaCl 	 (03)
				    P2	 :	 gpw;Nwd; fiury;$jha;j; jputk;$MgBr2	 (03)
				    P3	 :	 NaOH	 (03)
				    P4	 :	 Cl2	 (03)
				    P5	 :	 H2	 (03)
				    P6	 :	 Na	 (03)
				    P7	 :	 NOCl/ kpy;ld; fiury;	 (03)
				    P8	 :	 rtu;f;fhuk;	 (03)
				    P9	 :	 fpsprNuhy;$ fpsprupd;	 (03)

			  (iv)	 nray;Kiw - M1 
				    fly; ePu; %d;W jhq;fpfspy; Mtpahf;fg;gl;lJ. 	 (01)
				    1 jhq;fp	 :	 CaCO3 tPo;gbTw;wJ.	 (01)	kPjpf; fiury; 2tJ jhq;fpf;F khw;wg;gl;lJ.	 (01)
				    2 jhq;fp	 :	 CaSO4 tPo;gbTw;wJ.	 (01)	kPjpf; fiury; 3tJ jhq;fpf;F khw;wg;gl;lJ.	 (01)
				    3 jhq;fp	 :	 NaCl tPo;gbTw;wJ.	 (01)	kPjpf; fiury; 2 (gpw;Nwd;) mfw;wg;gl;lJ.	 (01)
				    Fwpg;G : tpsf;fk; glkhfTk; jug;glyhk;.

				    nray;Kiw - M3
				    cUfpa NaCl ,d; kpd;gFg;G CaCl2 cld;  	 (01)
				    fNjhl;L	 Na+(l) + e  Na(l) 	 (02)
				    fNjhl;L	 2Cl−(l)       Cl2(g) + 2e 	(02)
				    Na, Cl2 thATld; jhf;fKWtijj; jtpu;g;gjw;fhf fNjhl;Lk; mNdhl;Lk; xU cUf;F 

Ez;Jis nkd;jfl;bdhy; gpupf;fg;gl;Ls;sJ.	 (02)
				    Fwpg;G : ngsjpf epiyfs; Kf;fpak;

			   (v)	    

in

H2Cl2

NaCl solution
or Brine water in 

Ti anode

used NaCl 
solution out NaOH 

solution out
Ni anode

membrane
				      Note : Marks independently (01 × 9 + fyj;jpd; rupahd tupg;glj;jpw;F 01 = 10 Gs;spfs;)
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khw;W tpil :

					     nkd;jfl;Lf; fyk;

						    

NaCl Solution 

NaOH Solution 

Carbon anode 

H2 Cl2 −ve

+ve

Anode chamber  
Perforated steel cathode
Porous asbestos diaphragm

Cathode chamber  

							       ((xt;nthU ngaupl;Fk; xt;nthU Gs;sp = 10)

			  (vi)	 CaCl2 		  (03)

			  (vii)	 P5	 :	 vupnghUs; $HCl cw;gj;jpf;F$kh[upd; cw;gj;jpf;F$fhyepiy gY}d;fspy;$

						      NH3cw;gjpf;F	 (01)
				    P6	 :	 Nrhbak; Mtp tpsf;Ffs;$NaNH2 njhFg;G$Nrjdf; fiug;ghd;fspd; cyu;j;jy;$

						      mZj;jhf;fq;fspy; xU Fsp&l;bahf  	 (01)
				    P9	 :	 moF rhjdg; nghUl;fs; jahupg;gjw;F$TNG (ntbnghUl;fs;) jahupg;gpw;F	 (01)

9(a) ( 75 Gs;spfs;

	 (b)		 (i)	 NO2 , SO2 , NO  ,uz;bw;Fk; mkpykio Vw;gLjy;.
	 (02 + 02)

				    NO %yk; Vw;gLtJ

				    2NO(g) + O2(g)   2NO2(g)	 (02)
				    4NO2(g) + O2(g) + 2H2O(l)    4HNO3(aq)	 (02)
				    HNO3(aq)    H+(aq) + NO3

−(aq)	 (01)

				    NO2  %yk; Vw;gLtJ

				    4NO2(g) + O2(g) + 2H2O(l)   4HNO3(aq)	 (03)
				    HNO3(aq)    H+(aq) + NO3

−(aq)	 (02)

				    SO2  %yk; Vw;gLtJ

				    2SO2(g) + O2(g)   2SO3(g)	 (02)
				    SO3(g) + 2H2O(l)    H2SO4(aq)	 (02)
				    H2SO4(aq)    2H+(aq) + SO4

2−(aq)	 (01)
				    my;yJ

				    2SO2(g) + O2(g) + 2H2O(l)    2H2SO4(aq)	 (03)
				    H2SO4(aq)    2H+(aq) + SO4

2−(aq)	 (02)
	 (gpd;tUk; VjhtJ ,U njhFjp jhf;fq;fspd; %yk; mkpykio cUthtijf; fhl;lg;gl;lhy;) 
	 (05 × 2 = 10)

Fwpg;G : ngsjpfepiyfs; mtrpakpy;iy.
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			   (ii)	 cs;slf;fg;gl Ntz;bait. :

				    •	 jhtuq;fspw;F Nrjk;

				    •	 H2SO4 , HNO3 g+kpay; cs;s mYkpNdhrpypf;Nfw;Wfisf; fiuj;J RahjPd Al3+ 
fisj; jUk;. ,it ePupDs; CLUtp kPd;fspd; g+f;fspd; njhopw;ghl;bw;F ,ila+W 

tpistpf;Fk;. Vupfspy; kPd; ,wg;G 

				    •	 Nghridg; nghUl;fs; fOtpr; nry;yg;gly;.

				    •	 cNyhff; fl;likg;Gf;fisg; ghjpj;jy;. (thfdq;fs; fhu;fs;> fg;gy;fs;> ghyq;fs;> 

fl;llq;fs;> rpiyfs;)

				    •	 ePupd; td;ik mjpfupj;jy;.

				    •	 ePupYs;s ghu cNyhfq;fspd; nrwpT mjpfupj;jy;.

				    •	 Gtp Nkw;gug;gpd; mikg;G khWjy;.(cjhuzk; : njhyikw;W> Rz;zhk;Gf;fy;> fyitf;fy;> 

kz; kw;Wk; ghiwapd; fiujpwd; ry;igl; Nghd;w fdpAg;Gf;fspd; xl;rpNaw;wk;.)

	 ^VNjDk; Ie;J 02 × 5 = 10 Gs;spfs;)

			  (iii)	 SO2 , NO, NO2, CO2, vspjpy; MtpahFk; IjNuhfhgd;fs; ^VNjDk; %d;W& 	 (02 + 02 + 02)

				    cyf ntg;gkhjy; - CO2, MtpahFk; IjNuhfhgd;fs;    	 (02 + 01)

				    mkpy kio - SO2, NO 	 (02 + 01)

				    xsp ,urhadg; Gif- NO, IjNuhf;fhgd;fs;   	 (02 + 01)

			  (iv)	 •	 CFC fs; Fsp&l;bfs;> tsp gjdhf;fpfs; kw;Wk; njsp fUtpfspy; Fspuhf;fpfshf 
gad;gLj;jg;gLk; ifj;njhopy; thAf;fshFk;.

				    •	 ,t; cgfuzq;fspd; gad;ghL kw;Wk; jpUj;j Ntiyfspd;NghJ CFC fs; 
ntsptplg;gLfpd;wd.

				    •	 CFC fs; tspkzlyj;jpYs;s kpfTk; epiyahd mDthAf;fshFk;.

				    •	 MfNt> CFC fs; tspkz;lyj;jpYs;s epiyahd thAf;fshFk;.

				    mj;Jld;

				    •	 CFC fs; cau; rf;jp UV fjpu; tPry; Kd;dpiyapy; cau; tspkz;lyj;jpy; 

(khwd;kz;lyk;) Cl ,idg; gpwg;gpf;Fk;.

				    •	 Cl xU jho;j;jpahfj; njhopw;gLtjd; %yk; XNrhdpd; mopT tPjj;ijf; $l;Lfpd;wJ.

				    •	 XNrhdpy; Vw;gLk; FiwT Gtp Nkw;gug;gpid jPq;F tpistpf;Fk; UV fjpu;fs; te;jila 

toptFf;Ffpd;wJ.

				    •	 jPq;F tpistpf;Fk; UV fjpu;fSf;fhd ntspg;ghL Gw;WNeha;> kugZf; FiwghLfs; 

kw;Wk; fz;Giu Nghd;w toisTfis Vw;gLj;Jfpd;wJ.
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				    my;yJ

				    •	 CFC xU typikahd gr;irtPl;L thAthFk;.

				    •	 IR fs; cyf ntg;gkhjYf;F gq;fspg;Gr; nra;fpd;wd.

				    •	 CFC fs; Gtp Nkw;gug;gpypUe;J ntspg;gLk; fjpu;tPr;ir mfj;JwpQ;Rfpd;wd. 

				    •	 cyf ntg;gkhjy; fhyepiy khw;wj;jpw;F toptFf;Ffpd;wJ.

	 ^02 × 8 = 10 Gs;spfs;)

			   (v)	 CO2	 :	 capu;r;Rtl;L vupnghUs; vjpu;g;G  	 (01 + 01)
				    CH4	 :	 tptrha <u epyq;fs;> tpyq;Fg; gz;izfs;> Kiwaw;w foptfw;wy; 	 (01 + 01)
				    NO2	 :	 cau; ntg;gj; jfdk;	 (01 + 01)
				    CFCs	 :	 tsp gjdhf;fpfs; / Fsp&l;bfs; / njsp fUtpfspy;	 (01 + 01)
				    N2O	 :	 tptrhak; (iejurd; grisfs;)	 (01 + 01)
				    H2S	 :	 Njq;fhs; kl;il Nghd;w ry;giuf; nfhz;bUf;Fk; nghUl;fspd; fhw;wpd;tho; 		

		  gpupe;jopifapd;NghJ	 (01 + 01)
				    SO2	 :	 capu;r;Rtl;L vupnghUs; vupg;G	 (01 + 01)
				    vspjpy; MtpahFk; IjNuhfhgd;fs; :- capu;r;Rtl;L vupnghUs; vupg;G> ,aw;if thA 		

			   gpupj;njLg;G> Nghf;Ftuj;J	 (01 + 01)
	 ^VNjDk; Ie;J 02 × 5 = 10 Gs;spfs;)

			  (vi)	 Rz;zhk;Gf;fy; ^CaCO3) rpijf;fg;gl;L  CaO(lime) kw;Wk; CO2 ngwg;gly;.	 (02)

				    CaCO3  
Δ   CaO + CO2	 (03)

				    CaO gpd;G SO2 cld; jhf;fKWk;.	 (02)

				    CaO + SO2    CaSO3	 (03)

				    ftdpf;f : rkd;ghLfs; khj;jpuk; ,Ug;gpd; 05

				    my;yJ			 

SO2 thAit mfj;JwpQ;r my;yJ Scrub mfw;w Rz;zhk;Gf;fw; fyit gad;gLfpd;wJ.(05)

				    CaCO3 + SO2    CaSO3 + CO2	 (05)

9(b) ( 75 Gs;spfs;

		
	 9 ,w;F 150 Gs;spfs;
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xt;nthU tUlKk; 9Mk; tpdhit njupT nra;tJ mjpfkhf ,Ug;gpDk; mJ njhlu;ghf guPl;rhu;j;jpfspd; 

milTkl;lk;  FiwthfTs;sJ. ,jd; ,yFjd;ik 35% mstpy; fhzg;gLfpwJ. guPl;rhu;j;jpfspy; 

51% MNdhupd; Gs;spfs; 37 ,w;F Fiwthf ,Ug;gjd; %yk; ,J njspthfpwJ.

(a)(iv) cg gpupthdJ kpff; Fiwthd 20% Md ,yFjd;ikia fhl;LfpwJ. ,q;F cw;gj;jp 

nray;ghLfs; rupahf ,dq;fhzg;gLjy; Ntz;Lk;. tpdh ,yFthdjhapDk; mjid njspthf tpsq;fpf; 

nfhs;shikNa ,yFjd;ik Fiwtjw;F fhuzkhFk;. NkYk; (a) apy; jug;gl;Ls;s xd;wpize;j 

nray;ghl;il jpUj;jkhf Gupe;J nfhs;tjw;F rpghupR nra;ag;gl;Ls;s ,urhad ifj;njhopy;fs; 

njhlu;ghf ftdk; nrYj;Jjy; Ntz;Lk;. 

(a)(c) gFjpf;F jpUg;jpfukhf tpilaspf;fg;gl;Ls;sikf;fhd fhuzk; mJ #oy; khriljy; njhlu;ghf 

mbf;fb fye;Jiuahlg;gLk; tplakhdjhy; MFk;. vdpDk; (b) (iv) gFjp 18%,w;Fk; Fiwthd 

,yFjd;ikia fhl;bAs;sJ. ,jd; fhuzk; mJ etPd njhopEl;gk; njhlu;ghd tpdh vd;gjhyhFk;. 

Gjpa mwpit Njly;  Kf;fpakhdJ vd;gJld; guPl;rhu;j;jpfSk; ,t;tplak; njhlu;gpy; Kf;fpa ftdk; 

vLj;jy; Ntz;Lk;. 
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10 Mk; tpdh
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10.	(a)		 (i)	 SCN− / NCS−  kw;Wk; H2O 	 (05 + 05)

			   (ii)	 Agl		  	 (05)

			  (iii)	 mZ mikg;gpd; mbg;gilapy;> 

				    X ,d; xUq;fpizg;Gf; Nfhsk; : [Fe(H2O)5(SCN)] my;yJ [Fe(SCN)(H2O)5]	 (05)
				    Y ,d; xUq;fpizg;Gf; Nfhsk; : [Fe(H2O)4(SCN)2] my;yJ [Fe(SCN)2(H2O)4]	 (05)
				    Z ,d; xUq;fpizg;Gf; Nfhsk; : [Fe(H2O)3(SCN)3] my;yJ [Fe(SCN)3(H2O)3]	 (05)

				    (SCN) ,w;Fg; gjpy; (NCS) gad;gLj;jg;glyhk;. H2O my;yJ OH2 vd vOjg;glyhk;.

		
	 10 ,w;F 150 Gs;spfs;

   
   

				    100 cm3  ,y; xt;nthU Nru;itapdJk; %y;fspd; 

				   vz;zpf;if  X, Y, Z 		 =	 (0.1/1000) × 100
							       =	 0.01	 (05) 
				    Agl ,d; njhlu;G %yf;$w;Wj; njhlu;G  	 =	 235
				    MfNt tPo;gbtpy; cs;s Agl(or I−) ,d; %yf;$w;W vz;zpf;if  = 7.05/235  =  0.03   (05) 

				    Fe ,d; xl;rpNaw;w epiy +3 Mapd;;
				    X	 :	 rpf;fypd; Vw;wk; +2 vdNt> ,uz;L I − 			   (02)
				    Y	 :	 rpf;fypd; Vw;wk;  +1 vdNt> xU I − 			   (02)
				    Z	 :	 rpf;fy; Vw;wkw;wJ. vdNt I− ,y;iy.			   (02)
				    MfNt Fe ,d; xl;rpNaw;w epiy +3.			   (04)

				    my;yJ 

				    Fe ,d; xl;rpNaw;w epiy +2 Mapd;;
				    X	 :	 rpf;fypd; Vw;wk;  +1 Hence, one I −			   (02)
				    Y	 :	 rpf;fypd; Vw;wk; g+r;rpak; 0 Hence, will not have any I − 	 (02)
				    Z	 :	 rpf;fypd; Vw;wk;  −1 Hence, will not have any I − 		  (02)
				    MfNt Fe apd; xl;rpNaw;w epiy +2 Mf ,Uf;f KbahJ. ,J +3	
				   MfNt mika Ntz;Lk; 			   (04)

				    fl;likg;Gr; #j;jpuk; ( 

				    X	 :	 [Fe(H2O)5(SCN)]I2	 my;yJ	 [Fe(SCN)(H2O)5]I2	 (05) 
				    Y	 :	 [Fe(H2O)4(SCN)2]I	 my;yJ	 [Fe(SCN)2(H2O)4]I	 (05) 
				    Z	 :	 [Fe(H2O)3(SCN)3]	 my;yJ	 [Fe(SCN)3(H2O)3]	 (05)

				    Fwpg;G( •	 (SCN) ,w;Fg; gjpy; (NCS) gad;gLj;jg;glyhk;. H2O my;yJ OH2 

							      vd vOjg;glyhk;. (CNS)/(CSN) vOjg;gl;bUg;gpd; Gs;spfs; toq;f Ntz;lhk;.

	•	 X, Y, Z ,d; xUq;fpizg;Gf; Nfhsq;fs; jug;glhJ. Mdhy; X, Y, Z ,d; 
fl;likg;Gr; #j;jpuk; jug;gl;bUg;gpd;> rupahd fl;likg;G #j;jpuj;jpw;F (05 + 
05 + 05) Gs;spfs; toq;FtNjhL cupa rupahd xUq;fpizg;Gf; Nfhsq;fSf;F 

xJf;fg;gl;l (05 + 05 + 05) Gs;spfis toq;Ff. 
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			  (iv)	 (M(en3)
3+		 (05)

				  

CH2

M

H2N

CH2 H2N

C
H2

H2N

CH2

NH2

NH2

CH2

C
H2

NH2

]3+

or
M

3+

	 (05)

				    Fwpg;G : Gs;spfs; toq;fg;gLtjw;F rpf;fypd; Vw;wk; Kf;fpakhdJ. 

10(a) ( 75 Gs;spfs;

	 (b)		 (i)	 −
Al(s) Fe(s)

salt bridge

A

Al3+

1.0 mol dm−3
Fe2+

1.0 mol dm−3

+

mNdhl;L fNjhl;L

       −
Al(s) Cu(s)

salt bridge

B

Al3+

1.0 mol dm−3
Cu2+

1.0 mol dm−3

+

mNdhl;L fNjhl;L

	

				  

				  

−
Fe(s) Cu(s)

salt bridge

C

Fe2+

1.0 mol dm−3
Cu2+

1.0 mol dm−3

+

mNdhl;L fNjhl;L

				    xt;nthU kpd;tha;f;Fk;

					     cNyhfj;Jz;bid milahsk; fhzYk; fhl;rpg;gLj;jYk;  	 (01)
					     fiuriy milahsk; fhzy;   	 (01)
					     rupahd Vw;wijj; fhl;Ljy;    	 (01)
					     mNdhl; my;yJ fNjhl; vd rupahfg; ngauply;    	 (01)
					     cg;Gg; ghyj;jpidf; fhl;Ljy;    	 (01)

				    Fwpg;G : xt;nthU kpd;tha;f;Fk; jdpj;jdpNa Gs;sp toq;Ff. Nthy;w;Wkhdp 
						      tiuag;gl;bUe;jhy; Gs;spfisf; fopf;f Ntz;lhk;. kpd;fyNkh my;yJ 

						      ntspg;Gw mOj;j %yNkh ,izf;fg;gl;bUe;jhy; Gs;spfs; toq;f Ntz;lhk;.

						      taupdhy; ,izf;fg;gl;bUg;gpd; 02 Gs;spfisf; fopf;fTk;.
												            ^%d;W fyq;fSf;F 27 Gs;spfs;& 
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			   (ii)	 I.	 Cell A	 :	 Al(s) | Al3+(aq,1.0 mol dm−3) || Fe2+(aq,1.0 mol dm−3) | Fe(s)	 (02)
					     Cell B	 :	 Al(s) | Al3+(aq,1.0 mol dm−3) || Cu2+(aq,1.0 mol dm−3) | Cu(s)	 (02)
					     Cell C	 :	 Fe(s) | Fe2+(aq,1.0 mol dm−3) || Cu2+(aq,1.0 mol dm−3) | Cu(s)	 (02)

				    II.	 E0
cell	 =	 E0

cathode −  E0
anode    my;yJ   E0

cell    =     E0
RHS −  E0

LHS	 (03)

					     Cell A	
					     E0

cell	 =	 − 0.44 V −  (− 1.66 V)	 (02)
					     	 =	 1.22 V	 (01 + 01)

					     Cell B	
					     E0

cell	 =	 0.34 V −  (− 1.66 V)	 (02)
					     	 =	 2.00 V	 (01 + 01)

					     Cell B	
					     E0

cell	 =	 0.34 V −  (− 0.44 V)	 (02)
					     	 =	 0.78 V	 (01 + 01)

				    III.	 Cell A	 :	 Al(s)  Al3+(aq) +3e	 (01)
							       Fe2+(aq) + 2e  Fe(s) 	 (01)

					     Cell B	 :	 Al(s)  Al3+(aq) +3e	 (01)
							       Cu2+(aq) + 2e  Cu(s) 	 (01)

					     Cell C	 :	 Fe(s)  Fe2+(aq) +2e	 (01)
							       Cu2+(aq) + 2e  Cu(s) 	 (01)

				    ftdpf;f(	kpd;tha;f;fyq;fspy;  vdg;gad;gLj;jg;gl;bUg;gpd; Gs;spfis toq;f Ntz;lhk;.

						       ngsjpf epiyfs; Kf;fpak;

			  (iii)	 NaOH	 -	 nghUj;jkpy;iy> cNyhf Ijnuhl;irl;Lfs; Njhw;Wtpf;fg;glyhk;. 	  (02)
NaNO3	 -	 nghUj;jkhdJ> ed; mad; flj;Jjpwd; my;yJ 

						     (nghUj;jkpy;iy. Vnddpy; Na+ kw;Wk; NO3
− ,d; mad; flj;Jjpwd; 

						     NtWgl;ld. 	 (02)
				    mrw;wpf; mkpyk;  -   nghUj;jkpy;iy> nkd; madhf;fk;> Fiwe;j flj;Jjpwd;	  (02)

				    (iii) khw;Wtpil - 1
				    jug;gl;l Nru;itfs; vJTk; nghUj;jkpy;iy.	 (03)
				    NaOH		  -	 cNyhf Ijnuhl;irl;L Njhw;Wtpf;fg;glyhk;. 	  (01)
				    NaNO3		  -	 ,U mad;fspd; mirjpwd;fs; NtWgl;ld. 	 (01)
				    Acetic acid 	- 	 nkd; madhf;fk;> Fiwe;j flj;Jjpwd;	  (01)
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gFjp ˚˚˚ 

3.		  tpilaspf;Fk;NghJ mtjhdpf;f Ntz;ba tplaq;fSk; MNyhridfSk;

					  3.1   tpilaspf;Fk;NghJ mtjhdpf;f Ntz;ba tplaq;fs;

  

nghJ mwpTWj;jy; :

*	 tpdhj;jhspy; toq;fg;gl;Ls;s mbg;gil mwpTWj;jy;fisg; guPl;rhu;j;jpfs; 

ftdkhf thrpj;J tpsq;fpf;nfhs;s Ntz;Lk;. xt;nthU gFjpapYk; vj;jid 

tpdhf;fSf;F tpilaspj;jy; Ntz;Lk;> ve;nje;j tpdhf;fs; fl;lhakhdit> 

tpilaspg;gjw;F xJf;fg;gl;Ls;s Neuk; kw;Wk; xJf;fg;gl;Ls;s Gs;spfs; Mfpa 

tplaq;fspy; ftdj;ijr; nrYj;j Ntz;Lk;. NkYk; tpdhf;fis ftdkhf thrpj;J 

njspthf tpsq;fpf; nfhz;L tpdhf;fisj; njupT nra;jy; Ntz;Lk;. 

*	 tpdhj;jhs; ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ kpfTk; rupahd xU 

tpiliaj; njupT nra;jy; Ntz;Lk;. mj;NjhL xU Gs;sbia khj;jpuk; njspthf 

,lNtz;Lk;. 

*	 tpdhj;jhs; ̊ ˚ ,d; tpdhf;fSf;F tpilaspf;Fk; NghJ xt;nthU gpujhd tpdhTk; 

Gjpa gf;fj;jpy; njhlq;fg;gl Ntz;Lk;. 

*	 rupahd njspthd ifnaOj;jpy; tpilfis vOj Ntz;Lk;.

*	 guPl;rhu;j;jpfspd; Rl;nlz; xt;nthU gf;fj;jpYk; cs;s cupa ,lj;jpy; vOjg;gl 

Ntz;Lk;.  

*	 tpdhf;fspd; ,yf;fq;fs;> gpupTfs;> cggpupTfs; rupahff; Fwpg;gplg;gl Ntz;Lk;.

*	 Fwpj;j RUf;fkhd tpilfs; vjpu;ghuf;fg;gLk; Ntisfspy; ePz;l tpsf;fq;fs; 

mspf;fg;gly; jtpu;f;fg;gly; Ntz;Lk;. mNj Nghd;W tpupthd tpsf;fq;fs; 

toq;fg;gl Ntz;ba Ntisfspy; RUf;fkhd tpilfis toq;Fjy; $lhJ. 

*	 tpdhf;fs; Nfl;fg;gl;Ls;s tpjj;jpw;Nfw;g ju;f;fuPjpahd gFj;jhuhag;gl;l tplaq;fs; 

Kd;itf;fg;gly; Ntz;Lk;.

*	 tpdhj;jhs; II ,w;F tpilaspf;Fk;NghJ gpujhd tpdhtpd; cggpupTfs; 

midj;ijAk; ftdkhf thrpj;J xt;nthU cggpuptpYk; vjpu;ghu;f;fg;gLk; 

tpilfis khj;jpuk; vOJjy; Ntz;Lk;.  

*	 gpur;rpidfSf;F/ tpdhf;fSf;F tpilaspf;Fk;NghJ Neuj;ijr; rupahf Kfhik 

nra;Jnfhs;s Ntz;Lk;.

*	 tpilaspf;Fk;NghJ rptg;G> gr;ir epwg; Ngidfs; gad;gLj;Jtijj; 

jtpu;j;Jf;nfhs;s Ntz;Lk;.  

*	 vOJtij epWj;Jtjw;fhd mwptpj;jypd; Kd; jug;gLfpd;w mwpTWj;jYf;F 

,zq;f tpilj;jhs;fis xd;whf;fp fl;Ljy; Ntz;Lk;.
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tpNrl mwpTWj;jy;fs; :

nghJthf Nehf;Fk;NghJ Ik; IIk; tpdhj;jhs;fspd; tpdhf;fisj; jahupg;gjw;F mbg;gilahd 

ghlg;gug;Gf;fs; kw;Wk; tpdhf;fSf;fhd tpilfis khztu;fs; njupT nra;Js;s tpjk; vd;gtw;iw 

gFg;gha;T nra;Ak; NghJ khztu;fsJ milT kl;lj;ij mjpfupj;J nfhs;tjw;fhf gpd;tUk; 

gpNuuizfs; Kd;itf;fg;gLfpwJ.

Nrjd ,urhadk; njhlu;ghd ghlg;gug;gpy; gpd;tUk; tplaq;fs; ftdpf;fg;gly; Ntz;Lk;.

*	 zNZ mlq;fpa Nrjd Nru;itfs; kw;Wk; NtW njhopw;;ghl;L $l;lq;fs; mlq;fpa Nrjd Nru;itfs;" 
LiAlH4 kw;Wk; NaBH4 %yk; jho;j;jy; nra;ag;gLk; NghJ ngwg;gLk; khw;W tpisTfs; njhlu;ghf 

xg;gpl;Lf; fw;wy;.

*	 fpupf; ehl;bd; Nrhjidg; nghUs;> vRj;ju;; kw;Wk; mkpy Ijurd; nfhz;l mw;ifapDld; 

Vw;gLk; jhf;fj;ij xg;gpl;Lf; fw;wy;.

*	 rkg;gFjpaq;fs; vd;Dk; vz;zf;fU njhlu;ghd vjpUUf;fs;> <u;ntspka rk gFjpaq;fs;; 

Nghd;w nrhw;fs; njhlu;ghf njspthd tpsf;fj;ij ngw;Wf;nfhLj;jy;. 

*	 - COOH, 

OH

 kw;Wk; - CH2OH Nghd;w gy;NtW njhopw;ghl;Lf; $l;lq;fs; nfhz;l Nrjd 

Nru;itfspd; mkpyj;jd;ik khWgLk; Kiw njhlu;ghfj; njspthd tpsf;fk; Njitg;gLfpwJ.

*	 njhopw;ghl;Lf; $l;lq;fs; xd;Wf;F Nky; mjpfsT fhzg;gLk; Nrjdr; Nru;itfspd; fl;likg;ig 

tiujy; kw;Wk; mit Kg;gupkhzkhf ,Uf;Fk; tpjj;ij tpsf;Fjy;.   

*	 Nrjd Nru;itfis ,dq;fhZk; NghJ gy;NtW Nrhjidg; nghUl;fSld; fhl;lg;gLk;;; 

jhf;fq;fspd;  NghJ fpilf;fg; ngWk; mtjhdq;fs; kl;Lky;yhJ mtw;;Wf;fhd jhf;fq;fis 

vOJtjw;Fk; khztu;fisg; gapw;Wtpj;jy;.

	 cjhuzk; :- gpubapd; Nrhjidg; nghUs;;> njhydpd; Nrhjidg; nghUs;;> gPypq;apd; fiury; 

vd;gtw;Wld; eilngWk; jhf;fq;fs;.   

*	 Nrjd ,urhad  nghwpKiwia kddk; nra;tjw;Fg; gjpyhf ,yj;jpud;fs; gupkhw;wk;> gpizg;G 

ciljy;> gpizg;G cUthjy;> ntspf; fhuzpfspdhy;  Vw;gLk; ghjpg;Gfs;  njhlu;ghd 

tpsf;fk; Njitg;gLfpwJ.     

ngsjpf ,urhad ghlg;gug;gpy; fzpg;Gfspy; <LgLk; NghJ gpd;tUk; tplaq;fspy; tpNrl ftdk; 

nrYj;jy; Ntz;Lk;.

*	 ,urhadr; rkd;ghLfs; %yk; gpur;rpidfisj; jPu;f;Fk; NghJ mit gPrkhd tpfpjj;jpw;Nfw;g 

rupahf rkg;gLj;Jjy; jhf;fpfspy;/tpisTfspy; ngsjpfj; jd;ikiaf; Fwpg;gpLjy; mtw;Wf;fhd 

,urhad tpjpfisg; gad;gLj;jy; vd;gdtw;iw  rupahf  njhlu;GgLj;jp tpilaspg;gjw;fhd 

Kiwahd  gapw;rpfis Nkw;nfhs;Sjy;. 

*	 ngsjpf ,urhad fzpg;Gfis Nkw;nfhs;Sk;; vy;yhr; re;ju;g;gq;fspYk; mtw;wpd; 

vz;ngWkhdq;fSld; rupahd myFfSk; Fwpg;gplg;gly; Ntz;Lk;. NkYk; myF khw;wq;fs; 

rupahfr; nra;ag;gLjy;.

 *	 FwpaPLfs;> fzpg;gPl;Lg; ngWkhdk; vd;Dk; ,uz;L tiffspYk; fhzg;gLk; gpur;rpidfis 

jPu;j;jy;.

*	 klf;if kw;Wk; Kud; klf;ifapyhd gpur;rpidfis jPu;j;jy;.

*	 nrwpapay;G> tpupapay;G vd;gd njhlu;ghd rupahd tpsf;fk;.

*	 ,urhad Nfhl;ghLfSf;F ,ilapy; njhlu;Gfis  fl;bnaOg;GtjpYs;s fbdj;jd;ikia 

tpyf;fpf; nfhs;Sjy;.

	 cjhuzk; :- rkdpiy kw;Wk; jhf;f tPjk;

• 		 ΔH, ΔS, ΔG kw;Wk; jhf;fq;fspd; RahjPd jd;ik. 
•		 ,urhadj; jhf;fq;fs;  kw;Wk; mtj;ij rkdpiy.

•		 yPrl;lNyapd; jj;JtKk; mjidg; gad;gLj;JjYk;. 

•		 Nrjd %yf;$nwhd;wpd; fl;likg;G> njhopw;ghl;Lf; $l;lk;> guk;gy; Fzfk;> KidTj; 

jd;ik Nghd;wdtw;iwf; fzpg;gpLjy;.
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nghJ/ mNrjd/ ifj;njhopy; kw;Wk; #oy; ,urhad ghlg;gug;gpw;fhf gpd;tUk; tplaq;fspy; 

ftdnkLj;jy; Ntz;Lk;. 

•	 nra;Kiwg; gupNrhjidfspd; NghJ ngwg;gLk;; mtjhdq;fSld; njhlu;Ggl;l jhf;fq;fis 

rkd;gLj;jg;gl;l  ,urhad rkd;ghLfspd; %yk; Kd;itf;Fk; jpwid tsu;j;jy;.

	 cjhuzk; :- 	 •  epwr;Nru;itfs;/rpf;fy; Nru;itfs; cUthFk; jhf;fq;fs;

          		  •  ,dq;fhZk; jhf;fq;fs;.

•	 mNrjd rpf;fy; Nru;itfspd; jhf;fq;fs;> epwk; kw;Wk; kj;jpa mZtpd; xl;rpNaw;w vz; 

njhlu;ghd mwpit tpUj;jp nra;jy;. 

•	 Yap]; fl;likg;G kw;Wk; gupT fl;likg;Gfs;  tiuAk; NghJ filg;gpbf;f Ntz;ba 

rupahd gbKiwfs; njhlu;ghf ftdnkLj;jy;. (jdpr;Nrhb ,yj;jpud;fs;> Vw;wq;fis 

fhl;Ljy; Nghd;wd)

•	 ,yj;jpud; Nrhbfspd;  js;Sif kpd;ndjpu;j;jd;ikf;Nfw;g gpizg;G Nfhzk; khw;wkilAk; 

tpjk; njhlu;ghd njspthd tpsf;fk; ngWjy;.

	 cjhuzk; :- 	 •  NH3 kw;Wk; NF3

			   •  H2O kw;Wk; H2S
•	 ,yj;jpud;fspd; gupkhw;wk; kw;Wk; mad;fspd; cWjpj;jd;ik vd;gd njhlu;ghf tpsf;fj;ijg; 

ngw;Wf; nfhs;sy;.
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3.2   fw;wy; - fw;gpj;jy; nrad;Kiw njhlu;ghd fUj;JfSk; MNyhridfSk;

	

•	 gupNrhjidr; nraw;ghLfs; njhlu;ghd tpdhf;fSf;F khztu;fs; kpfTk; Fiwe;j 

kl;lj;jpNyNa tpilaspj;Js;sdu;. MfNt fw;wy;-fw;gpj;jy; nrad;Kiwapd; 

NghJ khztu;fis gupNrhjidr; nraw;ghLfspy; <LgLj;JtJk; mJ njhlu;ghd 

gapw;rpfspy; <LgLj;JtJk; fl;lhakhf typAWj;jg;gly; Ntz;Lk;.

•	 Gjpa fiyj;jpl;lj;jpy; Gjpjhf Nru;f;fg;gl;l ghlg;gug;Gfis fw;gpf;Fk;NghJ 

khztu;fspd; ftdj;ij <u;f;f Ntz;Lk;. kPs typAWj;Jk; Kfkhf Gjpa 

ghlg;gug;gpy; khztu;fSf;F gapw;rpfis toq;fp <LgLj;jy; Ntz;Lk;.

•	 ,urhadtpay; xU nra;Kiwg; ghlkhFk;. ,urhadtpay; vz;zf;fUf;fis 

kdg;ghlk; nra;J Qhgfj;jpy; itj;Jf; nfhs;tjpD}lhf khj;jpuk; ,urhadtpaiy 

ntw;wpfukhf fw;fKbahJ. fw;w vz;zf;fUf;fisg; nghUj;jkhd re;ju;g;gq;fspy; 

gpuNahfpj;J jPu;g;gjw;fhd Mw;wy; tpUj;jp nra;ag;gly; Ntz;Lk;.

•	 ,urhadtpay; nra;Kiwr; nraw;ghLfSk; gupNrhjidfSk; 

xOq;FgLj;jg;gl;bUg;gJ elj;ijrhu; jpwd;fis tpUj;jp nra;tjw;F kl;Lkd;wp 

nra;Kiwapy; ngw;w mtjhdq;fs; kw;Wk; ngWNgWfis tFg;giwapy; fw;w 

Nfhl;ghLfSld; njhlu;GgLj;jp nghUj;jkhd KbTfSf;F tUk; Mw;wiy tpUj;jp 

nra;tjhFk;. MfNt Mrpupau;fSk; khztu;fSk; nra;Kiwr; Nrhjidfspy; 

$ba ftdj;ijr; nrYj;Jjy; Ntz;Lk;.

•	 Xu; xOq;FKiwapy; fw;gpf;fg;gLk; Nrjd ,urhad Nghd;w gFjpfisf; 

fw;gpf;Fk;NghJ rpWFwpg;Gfis Mf;fg+u;tkhfj; jahupj;Jf; nfhs;tjw;Fk; 

mjDlhf Gj;jhf;fg; gapw;rpfspy; khztu;fis <LgLj;Jtjw;Fk; ftdk; 

nrYj;Jjy; Ntz;Lk;.

•	 Nrjd ,urhad nghwpKiwfis vOJk;NghJ ,yj;jpud;fspd; mirit 

mk;Gf;Fwpfshy; fhl;Lk; jpwd; kw;Wk; ghlj;jpl;lj;Jld; njhlu;ghd jhf;fnkhd;Wf;F 

nghUj;jkhd nghwpKiwia ca;j;jwpAk; Nju;r;rp vd;gd khztu;fsplj;Nj 

tsu;f;fg;gl Ntz;Lk;. jFe;j cj;jpfs; ifahsg;gl Ntz;Lk;.

•	 ,urhadtpay; ghlj;jpl;lj;jpy; mlq;Fk; mNefkhd myFfs; xd;Wld; xd;W 

njhlu;Ggl;lit. MfNt Fwpg;gpl;l Xu; myif fw;wgpd; mjd; rhuhk;rkhf 

KOikahd vz;zf;fUit khztu;fs; cUthf;fpf;nfhs;sy; Ntz;Lk;.

•	 ,urhadtpaypy; tpla mwpT kw;Wk; vz;zf;fUf;fis rupahf tpsq;fpapUg;gpDk; 

fzpj uPjpahd vspikg;gLj;jy;fspy; gytPdkhf ,Ug;gjhy; ,Wjp  ngWNgW 

ntw;wpfukhf miktjpy;iy. MfNt rhjhuz jug; guPl;irapy; rpwe;j 

ngWNgWfis ngw;w gps;isfSf;Fk; fzpj mwpit tpUj;jp nra;tJ 

mtrpakhdjhf fhzg;gLfpwJ. fzpj uPjpahd nra;Kiwfs;> ,yFthfTk; 

RUf;fkhd KiwapYk; vspikg;gLj;jy;> klf;if ml;ltizfisg; gad;gLj;jy; 

Nghd;wtw;wpy; gapw;rpfis toq;f Ntz;Lk;.

•	 fw;wy; - fw;gpj;jy; nrad;Kiwapd; NghJ tpupTiu Kiwiag; gad;gLj;JtjpYk; 

ghu;f;f fye;Jiuahly; Kiwapy; tpla cs;slf;fq;fis Kd;itj;jy; 

Kf;fpakhdjhFk;. mt;tpla mwpit eilKiwapy; gpuNahfpf;fTk; xj;j 

epiyikfspy; gpur;rpidfisj; jPu;g;gjw;F gpuNahfpf;fTk; khztu;fSf;F 

gapw;rpaspf;f Ntz;Lk;.

•	 ghl tplaq;fis gFj;jwptjD}lhfTk; njhFj;jwptjD}lhfTk; gpur;rpidfisj; 

jPu;f;Fk; Kiwfs; njhlu;ghd gapw;rpfis toq;FtJk; nghUj;jkhdjhFk;.

•	 ghlj;jpl;lj;ij g+u;j;jp nra;Ak;NghJ ,Wjpahf cs;s myFfs; njhlu;gpy; 

fw;wy;-fw;gpj;jy; nrad;Kiwapd;NghJ mjpf ftdQ; nrYj;Jtjd; %yk; ,Wjp 

myFfspd; Fiwthd milit eptu;j;jp nra;ayhk;.

  




