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             epiyar; Nrhjid  (Spot test)

Nju;r;rp kl;lk; - 2.3
khjpup - 1 :

	 RagjpT tif kiokhdpapd; (Tipping bucket rain gauge) gpujhd ghfq;fisg; fow;wp 

itf;fTk;.

tpdh:

i. ,e;j cgfuzj;ijg; ngaupLf.

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

ii. kiokhdpapd; xU ghj;jpuj;jpd; nfhs;ssT 5 ml MfTk; epkplnkhd;Wf;fhd 

  mjpu;Tfspd; vz;zpf;if 5 vdTk; nfhz;L fzpj;jy;fis Nkw;nfhs;f.	

		  	
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................
	 a) epkplnkhd;wpy; ghj;jpuj;jpy; NrUk; ePu;f;fdtsitf; fzpf;f.

		  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

	 b) kiotPo;r;rpr; nrwpitf; fzpf;f.

		  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

khjpup - 2 : 

		  A -  rhjhuz ntg;gkhdp	

		  B -  cau;T - ,opT ntg;gkhdp

		  C -  <u - cyu; Fkpo; ntg;gkhdp 

MrpupaUf;fhd mwpTWj;jy;

,e;j cgfuzq;fis A, B, C  vdg; ngaupl;L itf;f

tpdhf;fs;:

i.  A, B, C Mfpa cgfuzq;fisg; ngaupl;L mtw;wpd; xt;nthU gad;ghl;il 

Fwpg;gpLf.	   

	

cgfuzk;	 	 gad;ghL

           A 1.
           B 1.

2.
          C 1.

2.
	 		

	
khjpup - 03 : 

   	 A - <u - cyu; Fkpo; ntg;gkhdp	

		  B - <ug;gjd; ml;ltiz

		  C - cau;T - ,opT ntg;gkhdp

MrpupaUf;fhd mwpTWj;jy;

		  ,e;j cgfuzq;fis A, B, C vdg; ngaupl;L itf;fTk;.
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tpdhf;fs; :

i. khjpupfs; A, B, C Mfpatw;iwg; ngaupLf.

 A   ''''''''''''''''''''''''''''''''''''''''
  B   ''''''''''''''''''''''''''''''''''''''''
  C  ''''''''''''''''''''''''''''''''''''''''

ii. cupa cgfuzq;fiisg; gad;gLj;jp jw;NghJ epyTk; rhuPug;gjidf; fzpf;f. 

(ngwg;gLk; thrpg;Gfs;> fzpj;jy;fs; Mfpatw;iwr; rku;g;gpf;f)		  	    
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

    
Nju;r;rp kl;lk; - 3.1

khjpup - 04 :

	 A  - 10 cm caukhd fy;tidRf; Fohapyhd cUis

tpdhf;fs; :-

		  i.  ,jidg; gad;gLj;jp kz; khjpupiag; ngWk;NghJ iff;nfhs;sg;gl Ntz;ba 

       eilKiwfs; ,uz;L ahit?

		     1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................
		    2. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

		      	
		  ii. kz; khjpupiag; ngWtjw;F ,e;j cgfuzj;ij gad;gLj;Jtjd; 	   	                         

Kf;fpaj;Jtk; ahJ?		    	

       '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

Nju;r;rp kl;lk; - 3.2 

khjpup - 05 :

	 A - gpa+l;Nwhkhdp	

	 B - ePukhdp

	 C - jd;dPu;g;Gf; Fg;gp

	 D - 1000 ml msTr;rhb

	 E - epWj;jw; fbfhuk;

	 F - Ijurd; gunthl;irl;L

	 G - N`u;gu; ry;gpA+upf;fkpyk;

MrpupaUf;fhd mwpTWj;jy;

	  A - E tiuahdtw;iw kl;Lk;  A , B, C, D, E vdg; ngaupl;L itf;fTk;.

    F, G Mfpa ,urhadg; gjhu;j;jq;fis kl;Lk; ngaupl;L itf;fTk;.

	

tpdhf;fs; :

   	 i. Nkw;gb gjhu;j;jq;fSs; ePukhdpiag; gad;gLj;jp kz; ,ioaikg;igj; Jzptjw;Fj; 

	  Njitahd nghUl;fs;> cgfuzq;fs; Mfpatw;iwj; njupTnra;J 		

	  mtw;Wf;Fupa FwpaPl;L vOj;Jf;fis vOJf.

	  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
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	 ii.me;j gupNrhjidapd;NghJ Nru;f;fg;gLk; ,urhadg; gjhu;j;jq;fis 

	  Nkw;Fwpg;gpl;ltw;wpypUe;J njupTnra;J Fwpg;gpl;L mtw;iwr; Nru;g;gjd; 	  	

	  Nehf;fq;fisf; Fwpg;gpLf.		

	  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

	  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

khjpup - 6 (-  

MrpupaUf;fhd mwpTWj;jy;

         	 rkfdtsitf; nfhz;l jd;dPu;g;Gg; Nghj;jy;fs; ehd;ifg; ngw;W kz;zpd; 

	 cz;ikalu;j;jpiaj; Jzptjw;fhd Nrhjidapd; gpujhd gbKiwfs; ehd;Fk; 

	 tif Fwpg;gl;L mtw;iw xOq;fpd;wp itj;J A, B, C, D vdg; ngaupLf.

	  

    jd;dPug;Gf; Fg;gp + kz; + ePu;   jd;dPug;Gf; Fg;gp + ePu;  ntw;Wj; jd;dPug;Gf; Fg;gp       jd;dPug;Gf; Fg;gp + kz; 

            A                              B                            C                               D

tpdhf;fs; :-

      	     i.  ,e;j cgfuzj;njhFjp %ykhf mstplg;gLk; kz; tifapd; ,ay;G 

	     ahJ. 	     
 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

ii gupNrhjidapd; NghJ A, B, C, D Mfpa gbKiwfspd; rupahd xOq;if 

	       jug;gl;l fl;lq;fspDs; vOJf.

Nju;r;rp kl;lk;: 4.1

khjpup - 7 (

MrpupaUf;fhd mwpTWj;jy;

	 epymsitf;Fg; gad;gLj;jg;gLk; J}ukhdpia (Stadia) itj;J mjd; gpujhd 

ghfq;fis A" B" C" D  vdg; ngaupl;L itf;f.

tpdhf;fs; :-

          i. Nkw;gb cgfuzj;ijg; ngaupLf.

	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

    ii. A, B, C, D Mfpa gFjpfisg; ngaupLf.

	     A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
	     C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	    D '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    
 	     iii.  ,e;j cgfuzj;ijg; gad;gLj;jpg; ngwj;jf;f juTfs; ,uz;ilg; ngaupLf.	

     	    1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
	     2. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
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Nju;r;rp kl;lk;: 4.2

khjpup - 8 (  

 	 A  - tupirg;ghl;Lf; Nfhy;fs; (Rangeing polls)	   	

	 B  - jpirfhl;b
	 C  - Kf;fhyp

MrpupaUf;fhd mwpTWj;jy;

,e;j khjpupfis A, B, C vdf; Fwpg;gpl;L itf;f.

tpdhf;fs; :-

       i  A,B, C Mfpa cgfuzq;fisg; ngaupLf.

   	     A 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

B 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

C 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

          ii. A,  C Mfpa cgfuzq;fs; xt;nthd;wpdJk; xt;nthU gad;ghl;ilf; Fwpg;gpLf.

   	    A 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

	    C 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

Nju;r;rp kl;lk;: 5.2

khjpup - 9 (  

 	 A  - <upypq;fg; g+f;fs; - g;ghrp/ ntz;b  	

	 B  - ngz; g+f;fs; - g+rdp/ gg;ghrp  	
	 C  - Mz; g+f;fs; - g+rdp/ gg;ghrp  

MrpupaUf;fhd mwpTWj;jy;

	 khjpupfshf g+rdpapd; Mz; ngz; g+f;fs; ,uz;L ntz;b my;yJ gg;ghrpapd; Mz;> ngz;> 

<upypq;fg; g+f;fs; ,uz;L tPjk; ngw;Wf; nfhs;f. ,e;j khjpupfis A, B, C vdf; Fwpg;gpl;L 
itf;f.

	 tpdhf;fs; :-

       i  ,tw;Ws; <upypq;fg; g+f;fSf;Fupa vOj;Jf;fis jUf.

   	    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

          ii. ,tw;Ws; Xupypq;fg; g+f;fSf;Fupa vOj;Jf;fis jUf.

   	    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

iii. ,tw;Ws; Xupy;yg; g+f;fSf;Fupa vOj;Jf;fis jUf.

   	    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................1

Nju;r;rp kl;lk; 5.2 

khjpup - 9 (

    A  - xl;Lf;fj;jp
   B  - nghypj;jPd; ehlh
   C  - nrf;fw;wpau;
   D  - xl;lg;gl;l jhtuj;ij %Ltjw;F cfe;j nghypj;jPd; ciw
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MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B, C, D vdf; Fwpg;gpl;L itf;fTk;.

tpdhf;fs; :- A, B, C, D vdg;gLtd Fwpj;jnthU gjpaKiw ,dg;ngUf;fj;Jf;ndg; 

gad;gLj;jg;gLk; rpy cgfuzq;fshFk;.

       i  ,ee;jg; gjpaKiw ,dg;ngUf;fj;ijg; ngaupLf.

   	    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.................

          ii. A, B, C, D vd Fwpg;gplg;gl;Ls;stw;wpd; gad;ghLfs; xxt;nthd;iwf; Fwpg;gpLf.

					     ngau;				   gad;ghL

		  A 
		  B
		  C
			   D	       
 
khjpup - 11 :

	 A – md;dhrpr; nrb 

	 B - ty;yhiur; nrb   

	 C - nrt;tuj;ij / FNuhl;ld; jz;L   

	 D - ,Q;rp / kQ;rs;

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B, C, D vdf; Fwpg;gpl;L itf;fTk;.

tpdhf;fs; :-

       i. A, B, C, D  Mfpa gjpaKiw ,dg;ngUf;f ngaupf.

	     A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
	     C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	    D '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	     	   

	 ii. khjpup C apid Ntu;tplr; nra;tjw;Fg; gad;gLj;jg;gLk; tsu;r;rpr; rPuhf;fpiag;	

  	 ngaupLf.

	     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
 
khjpup - 12 (-  

	 fhw;wpw; gjpitj;jy; Nkw;nfhs;sg;gl;l rl;bj;jhtuk; 

tpdhf;fs; (-

	 i. ,e;j jhtu ,dg;ngUf;f Kiwiag; ngaupLf.

	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

	 ii. ,jw;nfdg; gad;gLj;jg;gLk; eLif Clfk; ahJ?

	   '''''''''''''''''''..............................................................................................................

	 iii. ,e;jr; nrad;Kiwapy; ,lk;ngwf;$ba FiwghLfs; ,uz;ilf; Fwpg;gpLf.

          '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
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khjpup - 13 (

	     A  - FNuhl;ld; jhtuk;( rhbapNyw;wg;gl;l)		
			   a.  FNuhl;ld; A apd; NtnwhU fpis

			   b. NtW tu;f;fj;Jf;Fupa FNuhl;ld; fpis

			   c. nrt;tuj;ijf; fpis

		     

tpdhf;fs; :-

		  i. xl;Lf;fl;il A apw;Fg; nghUj;jkhd xl;LKisiaj; njupTnra;f.	   

	    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

      	 ii.  Vida khjpupfs; ,uz;Lk; nghUj;jkw;wjhf mika fhuzk; xt;nthd;iwf; 	

	   Fwpg;gpLf.	 	
	   

khjpupf;Fupa vOj;J fhuzk;

	 iii.  Nkw;gb xl;Lf;fl;il A apw;Fg; nghUj;jkhdjhff; jahu; nra;ag;gl;l xl;L 
	    Kisapid tupg;glj;jpy; fhl;Lf.

Nju;r;rp - 6

khjpup - 14 (  	A	 - ISO ,yr;rpidAld; $ba cw;gj;jpg;nghUl; nghjp 	   

		    	 B	 - SLS  ,yr;rpidAld; $ba cw;gj;jpg; nghUl; nghjp

		    	 C	 - SLS , ISO ,yr;rpidfisf; nfhz;buhj cw;gj;jpg; nghUl; nghjp

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B, C, D vdf; Fwpg;gpl;L itf;fTk;. vy;yh tiffSf;Fnkd xNu tpjkhd 

cw;gj;jpg; nghUl;fisj; njupT nra;f.( tpRf;Nfhj;J my;yJ Nrhbay; my;yJ Ihk;) 

,yr;rpid njspthfj; njupaf;$ba tpjkhf mk;Gf;Fwpapl;Lf; fhl;Lf.

tpdhf;fs; :-

i.   A, B, C, D Mfpa khjpfspy; Efu;tjw;F mjpf juj;ijf; nfhz;l khjpfSf;Fupa 

vOj;Jf;fis vOJf.

	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............	 

ii. mjw;fhd fhuzq;fis cupa vOj;Jf;fSld; Fwpg;gpLf.

	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............	 

Nju;r;rp kl;lk; - 7.3

khjpup - 15 (  	

		     A	 - Brix khdp	   

		    B	 -  Ez; Fohap		    

		    C	 - pH  khdp
		   D	 -  gpa+l;Nuhkhdp
		   E	 - EC  khdp	   

	

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B, C, D, E vdf; Fwpg;gpl;L itf;fTk;.
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tpdhf;fs; :-

i.   ,e;j cgfuzq;fspd; xt;nthU gad;ghl;ilf; Fwpg;gpf.

cgfuzq;fs; gad;ghL

A
B
C
D
E

ii. mjw;fhd fhuzq;fis cupa vOj;Jf;fSld; Fwpg;gpLf.

	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
khjpup 16:

MrpupaUf;fhd mwpTWj;jy;

,e;j xOq;fikg;igj; jahupj;J vy;yhg; gFjpfisAk; ngaupl;L itf;fTk;.

tpdhf;fs;

NkNy jug;gl;Ls;sJ goq;fspd; Kjpu;r;rpf; Fwpfhl;biaj; Jzptjw;fhd

nraw;ghl;bw;Fupa xOq;fikg;ghFk;. 

i. a  ,q;F Fohap kw;Wk; epakpg;Gf; FLit Mfpatw;wpYs;s gjhu;j;jq;fs; ahit?

	 FohapapYs;s gjhu;j;jk; ..................................................

   epakpg;Gf; FLitapYs;s gjhu;j;jk; ...........................

   b  ,q;F gor;rhw;wpYs;s ve;j gukhdk; Kjpu;r;rpf; Fwpfhl;bahff; nfhs;sg;gLk;?

ii. a  ePq;fs; NkNy Fwpg;gpl;l gukhdk; fha; Kjpu;r;rp milAk; NghJ vt;thW 	 

khw;wkilAk; ?

   b  ,q;F epakpg;gpd;NghJ gad;gLj;jg;gLk; fhl;biag; ngaupLf.

khjpup - 17 : gpwpl;Rkhdp

MrpupaUf;fhd mwpTWj;jy;fs;: ,e;j cgfuzj;ijg; ngauplhJ itf;fTk;

'
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tpdhf;fs;

i.   ,e;j cgfuzj;ijg; ngaupLf.

	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''............

.	  

ii. a.  ,e;j cgfuzj;ijg; gad;gLj;jp mstplg;gLk; gukhdk; ahJ? Fwpg;gpLf. ''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............	

    b.  caT jahupg;Gfspd; NghJ ,e;j cgfuzk; gad;gLj;jg;gLk; re;ju;g;gq;fs; 

,uz;L jUf. 

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............	  

 
khjpup - 18 :

	 A - ,yf;Nuhkhdp
	 B - gpa+l;Nuhkhdp   

	 C - ikaePf;fy; nghwp  

	

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B, C vdf; Fwpg;gpl;L itf;fTk;.

tpdhf;fs; :-

       i. A, B, C Mfpa cgfuzq;fisg; ngaupLf.

	     A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	     B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
	     C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	    	     	   

	 ii. cgfuzq;fs; A, B   Mfpatw;iwg; gad;gLj;jp Jzpag;gLk; ghypd; 	     	

	   gukhdj;ijf; Fwpg;gpLf.	   
	      '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

khjpup - 19 :

	 A - gpa+l;Nuhkhdp	
	 B -,yf;Nuhkhdp

  

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B vdf; Fwpg;gpl;L itf;fTk;.

tpdhf;fs; :-

       i. A, B Mfpa cgfuzq;fisg; ngaupLf.

	     A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	     B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
	     	    	     	   

	 ii.a. cgfuzq;fs; A, B   Mfpatw;iwg; gad;gLj;jp Jzpag;gLk; ghypd; 	    	

	   gukhdk; xt;nthd;iwf; Fwpg;gpLf.

	     A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	     B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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	 ii.b. ePu; Nru;f;fg;gl;L ghy; fye;jpsf;fk; nra;ag;gl;Ls;sJ vd mwptjw;F    	

   	     gad;gLj;jj;jf;f khjpup vJ?

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

Nju;r;rp kl;lk; 8.1

khjpup - 20 (	      A  - ghy;kh igf;fw;W (ghy;khTld; $ba)

			     B  - ntw;wplg; nghjpaply; Kiwapy; nghjpaplg;gl;l NguPr;rk;gog;igf;fw;W 	

			   / NrhNr[]; igf;fw;W ( ed;F njupaf;$ba tpjkhd ntw;wplg; 	

     	      nghjpnra;ag;gl;l)

			     C  - [k;Ngh epyf;fliy igf;fw;W (cs;Ns cs;s epyf;fliy 

				    njupaj;jf;f)

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B,C vdf; Fwpg;gpl;L itf;fTk;.

tpdhf;fs; (-

	   i.  NkNy Fwpg;gplg;gl;l A, B, C vDk; czTg; nghUl;fis 			         

nghjpnra;Ak;NghJ ePz;lfhyk; NgZtjw;nfd nghjp njhlu;ghff;   ifahsg;gl;Ls;s 

cj;jpiaj; jdpj;jdpNa Fwpg;gpLf.

	  	 A   -  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  C  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 	 ii.  NkNy Fwpg;gplg;gl;l A, B vDk; czTg; nghUl;fis 			 

	  	  ePz;lfhyk; NgZtjw;nfd   				   ifahsg ;gl ;Ls ;s 

cj;jpiaj; jdpj;jdpNa Fwpg;gpLf.

	  	 A   -  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		

khjpup - 21 ( 	    A  - jfuj;jpyilf;fg;gl;l kPd;

			     B  - ghy;kh igf;fw;W

			     C  - jputg;ghy; nfhz;l nuw;wh gf; ngl;b

MrpupaUf;fhd mwpTWj;jy;

 ,tw;iw A, B,C vdf; Fwpg;gpl;L itf;fTk;.

tpdhf;fs; (-

	   i.  A, B, C Mfpa czTg;nghUl;fis ew;fhg;Gr;nra;ag; gad;gLj;jg;gl;Ls;s 

	    Nfhl;ghL xt;nthd;iwg; ngaupLf.

	  	 A   -  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  C  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 ii. ,e;j khjpupfspy; czT tif kw;Wk; nghjp Mfpad XNu jlitapy;    	

	   fpUkpaopf;fg;gl;L jahupf;fg;gLk; khjpupfisf; Fwpg;gpLf?		
		  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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khjpup - 22 ( 	A - ntw;W nuw;wh gf; xd;W
			   B - fgpyepwf; fz;zhb Nghj;jy;

			   C - Kk;ik mluplg;gl;l nghjp

			   D - nghyp vjpypd; ngl;b (rpwpa msTila)

			   E - CLfhl;lj;jf;f nghypj;jPd;

			   F - nfhOg;G CLGftpLk; jhs; (kh[upd; NkYiw)

MrpupaUf;fhdmwpTWj;jy; :

			   Nkw;gb khjpupfis A , B, C, D, E, F  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

		  i.  Nkw;gb khjpupfSs; fpUkpaopf;fg;gl;l ghiyg; nghjpaplg; nghUj;jkhd khjpupiag; 	

	    ngaupLf.	

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''		

		  ii. miwntg;gepiyapy; jpz;kkhff; fhzg;gLk; ,ypg;gpl;L tif czTfisg; nghjpapl 	

	   cfe;j nghjpapL gjhu;j;jq;fs; ,uz;L jUf.

			   1. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  iii. xspf;F cWj;Jzu;r;rpAila czTfisg; nghjpnra;ag; gad;gLj;jf; $ba 	

	    khjpupfs; ,uz;ilg; ngaupLf.

			   1.''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

			   2.''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; 8.2

khjpup - 23 ( 	  mbg;gilj; jfty;fs; KOikahf mlq;fpuhj czTg;nghjpf;fhd 

			   Nygiy itf;fTk;. 

MrpupaUf;fhd mwpTWj;jy;: cjh - ,dpg;Gg; gz;l igf;fw;W> Njapiyg; igf;fw;W 

						      Nghd;w

tpdhf;fs; (-

	   i.  Nkw;gb Efu;Nthu;  ngau;r;Rl;bapYs;s mbg;gilj; jfty;fs; 

	   ,uz;il vOJf.	   	  	
		  1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 2. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	  ii. ,jw;F Nkyjpfkhf Rl;bapy; mlq;fpapUf;f Ntz;ba mbg;gilj; jfty;fs; 

	   %d;iw Fwpg;gpLf.

		  1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 2. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  3. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 24 (	

khjpup - gl;ilf; FwpKiw nfhz;l czTg; nghjp 

      	

MrpupaUf;fhd mwpTWj;jy;: gl;ilf; FwpKiwapid mk;Gf;Fwp %yk; A ia ngaupl;L 	

				      itf;fTk;.
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tpdhf;fs; (-

	   i.  A vdf; Fwpf;fg;gl;Ls;sJ ahJ?
	    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	  ii. A apdhy; tif Fwpf;fg;gLk; Kf;fpakhd jfty;fs; %d;iwf; Fwpg;gpLf.

		  1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 2. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  3. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 25 ( 	A  - gr;irauprp

			   B  - kh[upd;

			   C  - nej;jyp

			   D  - Kl;il

			   E  - gUg;G

			   F  - tw;whis

			   G  - rpwpjsT Njq;fha;j; JUty; 

			   H  - Njq;fhnaz;nza;

			   I  - rpwpjsT NfhJik 

MrpupaUf;fhdmwpTWj;jy; :

			   Nkw;gb khjpupfis A , B, C, D, E, F, G, H, I  vdg; ngaupl;L itf;fTk;.

						    

tpdhf;fs; (-

		  i.  jug;gl;Ls;s czTg; nghUl;fis mit mjpfstpy; nfhz;Ls;s Nghrizf; \$Wf;F 

		    mikthf gpd;tUk; ml;ltizapy; vOJf.						    

									       

fhNghitjNuw;W 	 Gujk; nfhOg;G

		  ii.  cztpYs;s Gujr; rjtPjk;> nfhOg;gpd; msT Mfpatw;iwj; Jzptjw;nfd 

		     cs;s Kiwfs; xt;nthd;iwf; Fwpg;gpLf.

			   Gujj;jpd; msT '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

			   nfhOg;gpd; msT ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; 10.1

khjpup - 26 ( 	  A  - jilap

			    B  - nfhs;sstp

			    C  - LED
MrpupaUf;fhdmwpTWj;jy; :

			   Nkw;gb khjpupfis A , B, C  vdg; ngaupl;L itf;fTk;.

 tpdhf;fs; (-

	   i.  A, B, C Mfpatw;iwg; ngaupLf.

	  	 A   -  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  C  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	  ii. Nkw;gb A, B Mfpatw;iw kpd;Rw;W tupg;glj;jpy; fhl;Lk;NghJ gad;gLj;jg;gLk; 

	    FwpapLfis jUf.
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khjpup - 27 ( 	  A  - KiwNa rptg;G fWg;G fgpyk; Mfpa epw tisaq;fisf; nfhz;l 	

			   jilap 

MrpupaUf;fhdmwpTWj;jy; :

		   khjpup A   ia Nkirapd; kPJ xl;b itf;fTk;. epwq;FUl;Lj; jd;ik nfhz;l 

khztu;fs; ,Ug;gpd; mtu;fSf;F epwq;fis milahsq;fhzj; jf;fjhd khw;W 

topfis Nkw;nfhsf. epwg; gupghilf; Fwpg;igAk; toq;Ff.

 tpdhf;fs; (-

	   i.a  khjpupA iag; ngaupLf.

	  	 A   -  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	    b  khjpupA ia Rw;wpy; tiuAk;NghJ gad;gLj;jg;gLk; FwpaPl;il tiuf.

	 ii.a  khjpupA apd; jilg; ngWkhdj;ij Jzpf.

Nju;r;rp kl;lk; 11

khjpup - 28 ( 	A  - DO khdp
			   B  - pH khdp
			   C  - EC khdp

MrpupaUf;fhdmwpTWj;jy; :

			   Nkw;gb khjpupfis A , B, C  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

		  i.   ,e;j cgfuzq;fspd; gad;ghL xt;nthd;iwf; Fwpg;gpLf.

			   A   -  	''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  C  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  D  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

	 iii.  FbePupd; juj;ij epUzapg;gjw;F B, C Mfpa cgfuzq;fspdhy; mstplg;gLk; 

	     gukhzq;fSf;Fupa epak cr;r kl;lj;jpd; msitf; Fwpg;gpLf.			

		  B   -  	''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 C  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		

Nju;r;rp kl;lk; 12.1

khjpup - 29 (	 cl;Gwg; ghfq;fs; ntspj;njupaf;$ba tpjkhfj; jpwe;J itf;fg;gl;Ls;s 

			   ikaePf;f tpirg; gk;gp

			   A  - mr;R

			   B  - KLf;fp (Impeller)

MrpupaUf;fhdmwpTWj;jy; :

			   Nkw;gb cgfuzq;fis A , B vdg; ngaupl;L itf;fTk;.
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tpdhf;fs; (-

	  	  i.  Nkw;gb cgfuzj;ijg; ngaupLf.

		    	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	    	

	 ii.  Nkw;gb cgfuzj;jpYs;s A , B Mfpa gFjpfisg; ngaupLf.			 

		  A   -  	'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

	  iii. Nkw;gb cgfuzj;ijg; gad;gLj;Jk;NghJ B njhopw;gLk; Nfhl;ghl;ilf; 	

	    Fwpg;gpLf.

		  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

khjpup - 30 	 A  - J}tw;jiy

			   B  - Jspg;ghd;

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A , B vdg; ngaupl;L itf;fTk;.

			 

tpdhf;fs; (-

	  	  i.  A , B Mfpatw;iwg; ngaupLf.				 

			   A   -  	''''''''''''''''''''''''''''''''''''''''''''''''''''	 B  -  	 ''''''''''''''''''''''''''''''''''''''''''''''''''''	  

	 ii.  kl;Lg;gLj;jg;gl;l ePu; trjp nfhz;l ,lq;fSf;Fg; nghUj;jkhd khjpupiaAk; 	

	    mjd; ePu;g;ghrd KiwiaAk; Fwpg;gpLf.		

	    khjpup:	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 	      ePu;g;ghrd Kiw'''''''''''''''''''''''''''''''''''''''''''''''''	

	 iii. khjpup A Ald; xg;gLifapy; B apd; mD$ynkhd;iwf; Fwpg;gpLf.

khjpup 31: -	 A - njd;dq; fUtz;L

			   B - ney;%l;Lg;g+r;rp			 

			   C - vg;gpyf;dh			 

			   D -go<

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A, B, C, D vdg; ngaupl;L itf;fTk;.

tpdhf;fs;	 i. A, B, C, D Mfpa gPilfisg; ngaupLf.

			   A   -  	''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    	 B  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  C  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

		  D  -  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	

	

	 ii. D vDk; gPiliaf; fl;Lg;gLj;Jtjw;fhd #oYf;F ctg;ghd 			 

	   Kiwnahd;iwf; 	Fwpg;gpLf.

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

khjpup 32: -	 A - mTyfNghuh

			   B - Rz;zhk;G %l;Lg;g+r;rp		

			   C - thio ePs;%Q;rp tz;L			

			   D -njd;id rptg;G ePs;%Q;rp tz;L	  

			   E-fj;jupj; jz;L kw;Wk; fha; Jisg;ghd;

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A, B, C, D, E vdg; ngaupl;L itf;fTk;.
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tpdh

		  i. Nkw;gb gPilfisg; gadgLj;jp gpd;tUk; ml;ltiziag; g+u;j;jpnra;f.

FwpaPL gPilapd; ngau;

A
B
C
D
E

			   	

khjpup 33: -	 A -  ehw;wOfy;

			   B -  ,iyr; rpj;jputbT		

			   C -  nfhj;JKid Neha;		

			   D - gw;wPupa thly;	  

			   E-  rsp Ntu; Kbr;R Neha;

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A, B, C, D, E vdg; ngaupl;L itf;fTk;.

tpdh:	i. Nkw;gb gPilfisg; gadgLj;jp gpd;tUk; ml;ltiziag; g+u;j;jpnra;f.

FwpaPL Nehapd; ngau; Neha;f; fhuzpapd; ngau;

A
B
C
D
E

khjpup 34: - nrhNr[;fs; rpy

tpdhf;fs;

		  (i) ,e;j cw;gj;jpiaj; jahupf;fj; Njitahd gpujhd %tg;nghUl;fs; %d;iwf; 	

	   Fwpg;gpLf.	

		     1. .....................................  2. ............................. 3. .................................

		  (ii) a. ,e;j cw;gj;jpiaj; jahupf;Fk;NghJ %yg;nghUl;fisf; fyf;Fk;NghJ 

ntg;gepiy cau;tij fl;Lg;gLj;j Ntz;baJ Vd;?

	

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

	 b. ntg;gepiy cau;tij fl;Lg;gLj;j Nkw;nfhs;sg;gLk; eltbf;if ahJ?

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

Nju;r;rp kl;lk;: 17.1

 

khjpup 35 : A - rPty;fshf ntl;lg;gl;L epwkhw;wk; Vw;gl;l mg;gps; my;yJ 		

		     thiof;fha; khjpup  

			   B - Nkw;ggug;G fgpy epwkhf  cs;s fwp gzp];
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MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A, B vdg; ngaupl;L itf;fTk;.

tpdhf;fs; :-

		   i. A, B Mfpatw;wpy; epwkhw;wk; vw;gl;likf;fhd tpQ;QhduPjpahd Njhw;wg;ghL 	

	   ahJ?			 

			   A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		   ii.  epwkhw;wk; Vw;gLtijj; jtpu;g;gjw;fhd ccghaKiwfs; %d;iwf; Fwpg;gpLf?

			   1. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   2. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   3. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 36 :

	  A - md;dhrpg; gor; rPty;

	   B - fgpyepwkhw;wNkw;gl;l(gioa g+Q;rzk; gpbj;j) epyf;fliy rpwpjsT

	   C - gioa #iu kPd; my;yJ fUthl;Lj; Jz;L

	  D - gr;ir epwhw;wk; Vw;gl;l cUisf;fpoq;F

	  E - fhaNkw;gl;l kuts;spf; fpoq;F

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A - E tiu ngaupl;L itf;fTk;.

tpdhf;fs; :-

	 i. ,e;j czT tiffspy; mlq;fpAs;s er;Rg; gjhu;j;jq;fs; my;yJ xt;thikia 

Vw;gLj;jf;$ba gjhu;jjk; xt;nthd;iwf; Fwpg;gpLf.			 

			   A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   C ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   D ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   E ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk;: 17.2

 

khjpup 37 :  A - ghy;kh igf;fw;W

			   B - gha;r;ruhf;fg;gl;l my;yJ fpUkpaopf;fg;gl;l ghy; Nghj;jy;

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A, B vdg; ngaupl;L itf;fTk;.

tpdhf;fs; :-

		   i. A, B Mfpa czTfspid ew;fhg;Gr;nra;a mbg;gilahf mike;j Nfhl;ghLfis 

KiwNa ngaupLf?			 

			   A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  ii.a. A, B Mfpa czTfspd; ew;fhg;gG Kiwfis KiwNa ngaupLf?		

	

			   A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  ii.b. A, B Mfpa czTfspy; mjpf fhyk; Ngzg;glj;jf;f czT ahJ?		

 		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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khjpup 38 :   cyu;j;jpa <ug;gyh my;yJ gyhf;fha;j; Jz;Lfs; my;yJ cyu;j;jpa 	

		  fhshd; igf;fw;W			 

tpdhf;fs; :-

		   i.a. ,e;j cztpid ew;fhg;Gr;nra;a mbg;gilahf mike;j Nfhl;ghlil 	

	  ngaupLf?			 

		              ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		     i.b. ,e;j cztpd; ew;fhg;G Kiwfis KiwNa ngaupLf?			 

		       ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		    ii.a.  ,e;j cztpid jahupf;Fk;NghJ gad;gLj;jg;gLk; Kw;gupfupg;G Kiw 	

		  ahJ?

		   ii.b.  ,e;j cztpid jahupf;Fk;NghJ gad;gLj;jg;gLk; Kw;gupfupg;G Kiwapd; 	

        gpujhd Nehf;fk; ahJ?

khjpup 39 :  A - Nahfl; fpz;zk;

			   B - [hk; Nghj;jy;
			   C - cyu;j;jg;gl;l ghy;kh

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb gFjpfis A, B, C vdg; ngaupl;L itf;fTk;.

tpdhf;fs; :-

		  i. A, B, C Mfpatw;iw ew;fhg;Gr;nra;a mbg;gilahf mike;j 			 

	     Nfhl;ghLfisg; ngaupLf?			 

		            	A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   C ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		

		  ii. Nkw;gb Kiwf;fika ew;fhg;G nra;Ak;NghJ ghypy; Vw;gLk; khw;wq;fs; 	

	   ,uz;L jUf.			 

		       1. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

			   2. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup 40 :  A - ghy;kh igf;fw;W  

			   B - kh[uPd; nfhs;fyd;
			   C - fwpAg;g igf;fw;W

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb khjpupfis A, B, C vdg; ngaupl;L Nygy;fis 

mfw;wp nghJg; ngaiu kl;Lk; ,l;L itf;fTk;.

tpdhf;fs; :-

		   i. A, B, C Mfpatw;wpy; ts%l;ly; my;yJ rj;J}l;liy Nkw;nfhs;s Nru;f;fg;gLk; 

xU gjhu;jk; xt;nthd;iwf; Fwpg;gpLf?			 

			   A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   C ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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	 i. A, B, C Mfpatw;wpid nghjpnra;a gad;gLj;jf; $ba Kjd;ikg; nghjpapL gjhu;jk; 

xt;nthd;iwf; Fwpg;gpLf?			 

			   A ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
			   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup 41: 	 A -  kh			

		  B -  jf;fhsp		

			   C -  ney;		

			   D - rpwftiu	 

			   E-  kpsfha;
MrpupaUf;fhdmwpTWj;jy; : Nkw;gb khjpupfis A, B, C, D, E vdg; ngaupl;L itf;fTk;.

tpdh:	i. gpd;tUk; ml;ltiziag; g+u;j;jpnra;f.

tpj;Jtif gupfupg;G Kiw gupfupg;gpd; Nehf;fk;

A
B
C
D
E

khjpup 42: 	 A -  jf;fhsp			 

		  B -  Ks;sq;fp		

			   C -  ney;		

			   D - Fuf;fd;	  

			   E-  kh 

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb khjpupfis A, B, C, D, E vdg; ngaupl;L itf;fTk;.

 		  i. NkNy jug;gl;l tpj;Jfspy; ehw;WNkilapy; ,lg;gl;L ehll;g;gLk; tpj;Jfisg;	

	   ngaupLf?			

		            ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  ii. C - E tiuahd tpj;JfSf;F Nkw;nfhs;sg;gLk; tpj;Jr; rpfpr;ir  		

	   Kiwfisg;  ngaupLf?			

		      C  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		       D  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		       E  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 43 ( kz;zpd;wpa gapu;r;nra;if Nkw;nfhs;g;gl;Ls; ghj;jpuk;

MrpupaUf;fhdmwpTWj;jy; : ntw;W [];fpwPk; ghj;jpuj;jpy; my;yJ ];iuuNghk; ngl;bapy; 

kz;zpd;wpa gapu;nra;iff;fhd khjpupia nra;J itf;fTk;. ngl;bapd; %bapy; fhw;W 

nry;tjw;fhd Jis> Esk;GFs; nry;yhjpUg;gjw;fhd tiyj;Jz;L Mfpatw;iw 

,l;L itf;fTk;.

tpdhf;fs; (- 

		  i.  ,e;j kz;zpd;wpa gapu;r;nra;if Kiwiag; ngaupLf.

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''		
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		  ii. ,jw;Fg; gad;gLj;jg;gLk; Nghriz fiury; ahJ?

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  iii.a. ,e;j mikg;gpd; kj;jpapy; mike;Js;s Jisapd; njhopw;ghL ahJ?

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	         b. ,e;j Kiwapy; gapu; nra;aj;jff; gapu;fs; %d;W jUf.

			   1. '''''''''''''''''''''''''''''''''''''''''''''''''''

			   2. '''''''''''''''''''''''''''''''''''''''''''''''''''

			   3. '''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; 21.6

khjpup - 44 ( 	A - mjpf juk; nfhz;l Xu;f;fpl;L my;yJ me;J}upag; G+

			   B - Fiwthd juk; nfhz;l Xu;f;fpl;L my;yJ me;J}upag; G+

		  MrpupaUf;fhdmwpTWj;jy; : Nkw;gb khjpupfis A, B vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

		  i.  Nkw;gb A, B Mfpatw;wpy; jukhd G+ vJ?

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''		

		  ii. mjid ePu; njupe;njLj;jikf;F fhuzq;fs; ,uz;L jUf.

			   1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

			   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  iii. ,e;j G+f;fis ePz;l fhyk; NgZtjw;Fg; gad;gLj;jf; $ba Kw;gupfupg;igf; 	

	   Fwpg;gpLf.			

			   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kll;k;: 20.3

 khjpup - 45 (-     A  - mRngRj;NjhR miynesp jfl;Lj; Jz;L

			     B  - miynesp xL

			     C  - rpq;fs XL

			     D  - njd;Ndhiyf; fpLF

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb khjpupfis A, B, C, D vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

	  i. A, B, C, D   Mfpa khjpupfis gad;gLj;Jk;NghJ fhzg;gl Ntz;ba 

	   $iuapd; rha;Tfis ,wq;Ftupirapy; FwpaPLfis vOJf.	  	
		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''......................................................................

	 ii.  ,e;j khjpupfspy; mz;ikf; fhykhf ghtid kl;Lg;gLj;jg;gl;l khjpup ahJ.

	  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 46(	

khjpupfs; A  - Fiwe;jstpy; Rlg;gl;l rhjhuz nrq;fy;			     		

	    B  - jukhd Jz;lf;fy; 

	

MrpupaUf;fhdmwpTWj;jy; : Nkw;gb khjpupfis A, B vdg; ngaupl;L itf;fTk;.
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	 tpdhf;fs; (-

	  i.  jukhd nrq;fy;Yld; xg;gpLifapy; nrq;fy; C apYs;s FiwghL ahJ?

 	  	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	  i.i A apid tpl B ia gad;gLj;Jtjd; mD$yq;fs; ,uz;il Fwpg;gpLf.

 	  	 1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  2. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk;: 21.1

 

khjpup - 47 ( A - nrf;fw;wpau;
    		  B - Ntyp eWf;Fk; fj;jupf;Nfhy;
    		  C - tPR fj;jp
    		  D - fj;jupf;Fk; ths;
    		  E - xl;Lf;fj;jp

MrpupaUf;fhd mwpTWj;jy;: ,e;j cgfuzq;fis A, B, C, D, E vdg; ngaupl;L itf;fTk;.

    

tpdhf;fs; :-

	 i.  ,q;F itf;fg;gl;Ls;s A, B, C, D, E Mfpa cgfuzq;fis ,dq;fz;L ngaupLf.

  	 A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''         B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	 C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''         D '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	 E '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''       

khjpup - 48 (  A - Blue grass (ePyg;Gy;)
      		  B - Buffalo grass 	
	   		  C - Ff;Fs; ml;ltuh

MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

      

tpdhf;fs; (- 

	 i. jiuayq;fupg;gpy; gad;gLj;jg;gLk; ,tw;iwg; ngaupLf.

	   A  '''''''''''''''''''''''''''''''''''''''''''''''''
	  B  '''''''''''''''''''''''''''''''''''''''''''''''''
	  C '''''''''''''''''''''''''''''''''''''''''''''''''
	 ii. jiuayq;fupg;gpy; gpd;tUk; ,lq;fSf;Fg; gad;gLj;j cfe;j khjpupfis 	

   	    Fwpg;gpLf.

	  a. ghlrhiy tpisahl;Likkjhdk; '''''''''''''''''''''''''''''''''''''''''''.............

	  b. elkhl;lj;Jf;F cl;glhj myq;fhu Gw;wiu '''''''''''''''''''''''''''''''''''''''''''.............

khjpup - 49 (- A - Fl;il ,f;Nrhuh	  	

       		 B - nrt;te;jp  
       		 C - Ntk;G

MrpupaUf;fhd mwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

	  i. jiuayq;fupg;gpy; A,B, C Mfpa khjpupfs; mjpfstpy; gad;gLjj;g;gLk; 		

	   ,lq;fs; xt;nthd;iwg; ngaupLf

	   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	  B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
	  C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
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	  ii. jhtuk;  C %yk; fpilf;Fk; NtW gad;fs; ,uz;L vOJf.

	  1  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	   2  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; 21.6

khjpup - 50 ( 	A  - Nghypf;Fkpo;

		       	B  - fhw;Wf;Fupa mUk;G

			   C  - cr;rpj; jz;Lg; gFjp

MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

	   i.  ,e;j khjpupfspy; jug;gl;l Xu;f;fpl;Lfspd; ,dg;ngUf;fk; nra;ag; gad;gLj;Jk; 
	    ghfq;fspd; ngau;fis vOJf.

	  	 A ''''''''''''''''''''''''''''''''''''''''''''''' B'''''''''''''''''''''''''''''''''''''''' C'''''''''''''''''''''''''''''''''''''''''''''''	

	  ii. tu;j;jf ehw;WNkilahsUf;F ,e;j KiwfSf;F Nkyjpfkhf xu;fpl;L 

	    ehw;Wf;fisg; ngwj;jf;f NtW Kiwnahd;iwg; ngaupLf.	  	
		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; 22.2

khjpup - 51 (- 

	 MrpupaUf;fhdmwpTWj;jy;: fl;lq;fspDs; ngauplg;gl;Ls;s cgfuzq;fspd; 

tupg;glq;fis khjpupfshf itf;fTk;. cgfuzq;fspd; ngau;fis A, B, C vdg; 
ngaupl;L itf;fTk;.

   A - ,wF fyg;ig  B - Ks; kz;ntl;b   C - [g;hdpa Roy; fisfl;b

    tpdhf;fs; (-

	 i. NkNy jug;gl;l A , B, C Mfpa tupg;glq;fis ,dq;fz;L ngaupLf.

	   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
	   C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	   	
	 ii. A ,  C Mfpa cgfuzq;fs; gad;gLj;jg;gLk; xt;nthU re;ju;g;gj;ijg; ngaupLf.

	 A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	 C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 52 ( 

	  MrpupaUf;fhdmwpTWj;jy;: V thupid (Belt) khjpupahf itf;fTk;.

tpdhf;fs; (-

	 i. ,e;j ghfj;jpidg; ngaupl;L mjd; xU gad;ghl;ilf; Fwpg;gpLf.	     
	  ghfk;  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 gad;ghL'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''...........

   	 ii. ,e;j ghfk; ,uz;L rpy;Y> ehd;F rpy;Y jpuhf;uu;fspy; ,izf;fg;gLk; ghfq;fis 

	   jdpj;jdpNa vOJf.		

	 ,uz;L rpy;Y jpuhf;uu; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''		

	 ehd;F rpy;Y jpuhf;uu; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''



21 PB

khjpup - 53 (- 

	 MrpupaUf;fhdmwpTWj;jy;: ghfq;fspid A, B, C vdg; ngaupl;L itf;fTk;.

   A - Bry; tbfl;b  B - fjpu;j;jp   C - tspJ}a;jhf;fp    

tpdhf;fs; (-

	 i. NkNy jug;gl;l A , B, C Mfpa ghfq;fspid ,dq;fz;L ngaupLf.

	   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
	   C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	   	
	 ii. A ,  C Mfpa ghfq;fspd; xt;nthU njhopw;ghl;ilg; ngaupLf.

	 A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''     	     
	 C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

khjpup - 54 (- SAE 90 tif cuha;T ePf;fp vz;nza;

	   

MrpupaUf;fhdmwpTWj;jy;: SAE 90 tif cuha;T ePf;fp vz;nzapd; khjpupia itf;fTk;.

tpdhf;fs; (-

		  i.  ,t;thwhd ,yf;fk; nfhz;l vz;nza; gad;gLj;jg;gLk; ehd;F rf;fu jpuhf;uupd; 

njhFjpfs; ,uz;ilf; Fwpg;gpLf.	     
	     1. ''''''''''''''''''''''''''''''''''''''''''''''''''''''
	    2' '''''''''''''''''''''''''''''''''''''''''''''''''''''
 

     	 ii. ,e;j vz;nza; tif me;jj; njhFjpfSf;F Vd; Kf;fpakhf mikfpwJ?

	     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

khjpup - 55 (- 	
	 jpuhf;uupd; gpw;gf;f khjpup mlq;fpa tupg;glj;ij itj;J PTO Shaft  cs;s ,lj;ij 	

A vdg; ngaupLf.	   

	   tpdhf;fs; (- 

	 i. tupg;glj;jpy; A  vdf; Fwpg;gplg;gl;Ls;s gFjpapd; ngau; ahJ.
	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

	 ii. A  apd;%ykhf tYitg; ngw;Wg; gad;gLj;jf; $ba cgfuzq;fs; ,uz;ilg; 

	   ngaupLf.

	   1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............       	    
	      2. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.........

Nju;r;rp kl;lk; - 23.5

khjpup - 56 ( 	A - typRNdupah	
	      		  B - Ijupy;yh
	   		 C - gf;Nfhgh

MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

		    

tpdhf;fs; :-	

i. A, B, C Mfpa ePu;j;jhtuq;fisg; ngaupLf.

  A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
   C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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ii. kPd;njhl;bf;F ,e;jj; jhtuq;fspdhy; fpilf;Fk; gad;fs; ,uz;ilf; Fwpg;gpLf.

  1. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

 2. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

khjpup - 57:	 A - ePu;tbfl;b		

	    		 B  - fhw;W}l;b (Aerator)		    

	    		 C - iftiy

	   		 D - fhw;W}l;lw; Foha;
	     
MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; :-

		   i. A, B, C, D Mfpa rhjdq;fisg; ngaupLf.

			   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
   		 B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
   		 C '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
		  D '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

			 

ii.	 a) B apd;; gad; xd;W vOJf.  	
		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; - 23.4 

khjpup - 58 (-   A - fg;gp		

	    		 B  - rPg;wh		    

	    		 C - igw;wu;

MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

   i.  A, B, C  Mfpa khjpupfis ,dq;fz;L vOJf.   
	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

  ii. khjpup A apd; Mz;> ngz; (ghy;) jPu;khdpg;gjw;Fg; gad;gLj;jj;jf;f ,ay;G 

xt;nthd;iwf; Fwpg;gpLf.

	  Mz; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ngz; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.......

khjpup - 59 (- A  - typRNdupah 
			   B  -Ijupy;yh

MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (- 

   	 i.	 A, B Mfpa khjpupfisg; ngaupLf.

		  A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
   		 B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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ii. Nkw;gb xt;nthU ePu;j;jhtuj;ijAk; ,dg;ngUf;fg; gad;gLj;jg;gLk; 

,dg;ngUf;fj; fl;likg;Gf;fisg; ngaupLf.

 	   	A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
   		 B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
iii. Nkw;gb ePu;j;jhtuq;fis kPd;njhl;bfspy; tsu;g;gjjhy; fpilf;Fk; gad; 

xd;iwf; Fwpg;gpLf. 

          '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Nju;r;rp kl;lk; 25.1

khjpup - 60 (- 	 A  - fWthg;gl;il 

			   B - ntz;re;jdf; fl;il 

			   C - vs;S 

			   D - ntl;bNtu;(rte;juh Ntu; my;yJ jhtuk;)

			   E - Njq;fha;r; nrhl;L
			   F - fLF
			   G - fuhk;G 

MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C, D, E, F, G  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

 i. Nkw;gb khjpupfspy; Mtpg;gwg;Gs;s vz;nza; ngwg; gad;gLj;Jk; khjpupfs; 

%d;iwg; ngaupLf.

	      1. ''''''''''''''''''''''''''''''''''''''''''''''' 
	    2' '''''''''''''''''''''''''''''''''''''''''''''''

	    3' ''''''''''''''''''''''''''''''''.............

	 iii. Nkw;gb khjpupfspypUe;J vz;nziag; ngWtjw;F mjpfstpy; 	    		

	    gad;gLj;jg;gLk; El;gKiwfs; ,uz;L jUf. 
	       1. ............................................................................

	 2. ............................................................................

khjpup - 61 (-  A   -  rhjhuz ntg;gkhdp

	    		 B  -  mstp

	    		 C  -  xLf;fp
           		 D  -  tl;lmbf; FLit	   	

			   E   -  Fohap

MrpupaUf;fhdmwpTWj;jy;:	  ,e;j khjpupfisg; ngw;W A, B, C, D, E vdg; ngaupl;L itf;f. 
		

		  tpdhf;fs; (-

 i. Nkw;gb khjpupfspy; ePuhtpf; fha;r;rp tbj;jYf;F gad;gLj;jg;gLk; cgfuzq;fspd; 

vOj;Jf;fisf; Fwpg;gpLf. 
	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

 ii. ePuhtpf; fha;r;rp tbj;jypd;NghJ Mtpgwg;Gs;s vz;nza;fis xLq;fr; nra;ag; 

gad;gLj;jg;gLk; rhjdj;Jf;Fupa vOj;ij Fwpg;gpLf.	      
	 ''''''''''''''''''''''''''''

	

khjpup - 62 (   A   -  ed;F Kw;wpa gg;ghrpf;fha;	

	    			  B  -  XusT gOj;j gg;ghrpf;fha;

	    			  C  -  Kw;whj gg;ghrpf;fha;
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MrpupaUf;fhdmwpTWj;jy;: ,tw;iw A, B, C  vdg; ngaupl;L itf;fTk;.

tpdhf;fs; (-

i.  Nkw;gb khjpupfspy; gg;ghrpg;ghy; ngWtjw;F cfe;j khjpupiag; ngaupLf.

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

ii. cq;fsJ tpilf;Ff; fhuzk; $Wf. 
	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............

	 iii. ,jpypUe;J ghiyg; ngWtjw;F ntl;L ,lg;gl Ntz;ba tpjk; kw;Wk; ntl;bd; 

	    Mok; Mfpatw;iw Fwpg;gpLf. 
	   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.............
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2.0 nrad;Kiwr; nraw;ghLfs; 
  
Nju;r;rp kl;lk; 2.0

nrad;Kiw - 01

		  jug;gl;Ls;s cgfuzq;fisg; gad;gLj;jp thdpiyg; gukhzq;fisj; 	

		  jPu;khdpj;jy;

    

Njitahd cgfuzq;fSk; nghUl;fSk; :

	 • <u - cyu; Fkpo; ntg;gkhdp

	 • cau;T - ,opT ntg;gkhdp

	 • nghJthd ntg;gkhdp

	 • vspa kiokhdpAk; mjw;Fupa msTNfhblg;gl;l msTr;rhbAk;

	 • rhuPug;gjd; ml;ltiz

	 • jp#j;jhs;

	

MrpupaUf;fhd mwpTWj;jy; : 

	 • jug;gl;l cgfuzq;fspd; nrk;ikiag; gupNrhjpf;f.

	 • vspa kiokhdpapy; 50 ml  ePupl;L itf;f. 				  

	 • xt;nthU FOTf;Fnkd ntg;epiy kw;Wk; rhuPug;gjd; thrpg;Gfis VyNt 	

	   jdpj;jdpNa Fwpj;J itj;Jf;nfhs;sTk;.

	 • nra;Kiwf;F 24 kzp Neuj;Jf;F Kd;gjhf cau;T ,opT ntg;gepiy 		                 

thrpg;Gf;fis ngWtjw;nfd Maj;jg;gLj;jp itf;fTk;. <u 	cyu; 		 Fkpo; 	         	

ntg;gkhdpapd; <uf;Fkpio <uypg;ghfg; NgZtjw;Fupa ghj;jpuj;jpy; ePupl;L Fkpo;    	    

ePu; Mfpatw;iw k];ypd; Jzp njhLifAwj;jf;fjhf jahu;nra;J itf;fTk;.

		

tpdhf;fs; (

	 	 i. gpd;tUk; fhyepiyg; gukhzq;fis jug;gl;l cgfuzq;fisg; gad;gLj;jpj; Jzpf.

			   1. mf;fzj;jpy; epyTk; mitntg;gepiy

			   2. rhuPug;gjd;

			   3. kiotPo;r;rpapd; 

			   4. cr;r ntg;gepiy

			   5. ,opT ntg;gepiy

		

fhyepiyg; gukhzq;fs; Njitahd cgfuzq;fs; thrpg;Gfs;

1. miwntg;gepiy 

2. rhuPug;gjd;

3. kiotPo;r;rp

4. cr;r ntg;gepiy

5. ,opT ntg;gepiy
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kjpg;gPl;L epajpfs;

,y epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. rupahf Fwpj;j cgfuzq;fisj; njupT

nra;jy;.

15

2. juTfis ngWk;NghJ rupahf cgfuzq;fisf; 

ifahSjy;.

15

3. rupahf thrpg;Gf;fisg; ngWjYk; 

kiokhdpapYs;s ePiu msTr;rhbapy; ,lYk;

15

4. rhuPug;gjd; kw;Wk; kiotPo;r;rpapd; msT 

Mfpatw;iw jug;gl;Ls;s juTfspd; 

JizAld; rupahff; fzpj;jy;.

20

5. jug;gl;Ls;s ml;ltizapy; rupahd 

myFfSld; thrpg;Gf;fisf; Fwpj;jy;.

10

Nju;r;rp kl;lk; - 03

nra;Kiw - 02 pHkhdpiag; gad;gLj;jp kz; khjpupapd; pH    ngWkhdj;ijj; Jzpjy;. 	
   		                              

Njitahd cgfuzq;;fSk; nghUl;fSk;  (

	    • pH  khdp
	    • fha;r;rp tbj;j ePu; 500 ml
	    • Kfit

	   • fz;zhbf;Nfhy;

	    • pH 4> 7> 11 Mfpa ngWkhdq;fs; nfhz;l jhq;fw; fiury;

 	    • 2 mm mupjl;L 

	    • ,yj;jpudpay; juhR

	    • kz; khjpup

	   • jp#f; fljhrp

	

Mrpupau;fSf;fhd mwpTWj;jy; : 

	 pH khdpapd; rupahd njhopw;ghl;ilg; guPl;rpj;Jg;ghu;j gpd;du; itf;fTk;

tpdh (	

      	 jug;gl;l cgfuzq;fs;> nghUl;fs; Mfpatw;iw ruptug; gad;gLj;jp jug;gl;l kz; 

khjpupapd; pH ngWkhdj;ijf; fhz;f. ePq;fs; ngw;Wf;nfhz;l thrpg;Gf;fisr; 

Fwpg;gpLf.
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,y epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1.  pH khdpia rupahf msit jpUj;jQ; nra;jy; 15

2. kz; fiury; jahupj;jy;.

- 2 mm mupjl;bdhy; kz;khjpupia mupj;J 

vLj;jy;.

- 20 g kz;Zf;F 100 ml fha;r;rp tbj;j ePu; 

Nru;j;jy;.(1:5 vd;w tpfpjj;jpt;)

15

3. xU epkpl Neuk; ed;F fyf;fp Ie;J epkplq;fs;

Xa;tpy; itj;jy;.

15

4. pH khdpapd; kpd;thia fiurypDs; mkpo;j;jp

thrpg;igg; ngWjYk; me;j thrpg;gpd; nrk;ikAk; 

20

5. pH khdpapd; kpd;thia xU fiurypypUe;J

,d;ndhU fiurYf;F khw;wPL nra;Ak;NghJ

fha;r;rp tbj;j ePupdhy; fOTjy;.

10

Nju;r;rp kl;lk; 4.1

nrad;Kiw nraw;ghL - 03 ( J}ukhdp Kiwapy; epyj;jpd; fpilj;J}uj;ij mstply;

Njitahd nghUl;fs; (

	 • msTNfhy;

	 • J}ukhdp

	 • Kf;fhyp

	 • msTehlh

MrpupaUf;fhd mwpTWj;jy; :

	 1. 2 - 3 m  ,ilntsp nfhz;l J}uj;ij A, B vd Fwpg;gpl;L itf;f.

	 2. Gs;sp A apy; Kf;fhypia itf;f.

	 3. Gs;sp B apy; msTehlhit epiyahfg; nghUj;jpitf;f.

tpdh ( 

	 jug;gl;l cgfuzq;fisg;n gad;gLj;jp jug;gl;l A, B vDk; Gs;spfSf;F 

	 ,ilapyhd J}uj;ij fzpf;f. 
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,y fzpg;gPl;L epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. Kf;fhypia kl;lk; nra;jy;. 10

2. Kf;fhypapd;kPJ J}ukhdpia itj;J

kl;lg;gLj;jy;.

10

3. cgfuzj;JDlhf tiughl;Lf; Nfhiy

mtjhdpj;J Nky; J}u Stadia Nfhl;bd; 
thrpg;ig ngWjy;.

15

4 cgfuzj;jpD}lhf tiughl;Lf; Nfhiy

mtjhdpj;J fPo; Stadia Nfhl;bd; thrpg;ig

ngWjy;.

15

5. D = KS+C
K= Gs;spfs; ,uz;Lf;Fk; ,ilapyhd J}uk;

K, C Mfpad nghJthf khwpyp K= 100 C=0
S= J}ukhdp tpj;jpahrk; MFk;.

15

6.  thrpg;Gf;fis rupahf gpujpapl;L fzpj;jy;. 15

Nju;r;rp kl;lk; 4.3

nra;Kiw  - 04  jug;gl;l mstPl;Lj; juTfSld; cjtpAld; ghlrhiytstpd;

                      xU gFjpapd; tiuglj;ijj; jahu;nra;jy;.

Njitahd cgfuzq;fSk; nghUl;fSk; (

	    • tiujy; jhs; (A4 jhs;)
	    • kPw;wu;f;Nfhy;

	    • tl;lhup

	    • ngd;rpy;

	    • tiujy; Crpfs;

	    • mop ,wg;gu;

	    • gUkl;lhd tiuglk;

Mrpupau;fSf;fhd mwpTWj;jy; : jug;gl;l mstPl;L tiuglj;ij gpujpnra;J itf;f.

	 a. tiuglj;jpy; cs;s epyg;gFjpapy; B apypUe;J C tiuahd vy;iy njUtpdhy; 	

	   vy;iyg;gLj;jg;gl;Ls;sJ.

	 b. A, B Mfpatw;Wf;fpilapy; A apypUe;J 20 m J}uj;jpy; gliy (G) cs;sJ.

	 c. tiuglj;jpy; fhl;lg;gl;lthW gRikapy;yk;> Mrpupau; tpLjp Mfpad mike;Js;sd.
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tpdhf;fs;	
	 1. Nkw;gb tiuglj;jpd; gUkl;lhd tupg;glj;ij 5m : 1c m vDk; mstpilapy;> jug;gl;l 

	   jhspy; tiuf.

	 2. B, C tiuahd vy;iy> G vDk; ,lk;Mfpatw;iw  cupa FwpaPLfspd; 		

	   %ykhf jug;gl;l tiuglj;jpy; tifFwpj;Jf; fhl;Lf. gliyapd; mfyk; 2.3 m
		

	 3. Mrpupau; tpLjp> gRikapy;yk; Mfpatw;iw mstpilf;fika tiue;J ngaupLf.

	 4. rq;fpyp mstPl;by; gad;gLj;jg;gLk; gpujhd Nfhl;il (Base line) tiuglj;jpy; 

	   Fwpj;Jf; fhl;Lf.

	 5. gpujhd Nfhl;bypUe;J Mrpupau; tpLjp> gRikapy;yk; Mfpatw;Wf;fhd Fj;jsTfs; 

	   ,uz;L tPjk; Fwpg;gpLf.

fzpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. gUkl;lhd tiuglj;ij mstpilf;fika 

tiujy;.

25

2. cupa FwpaPLfis rupahf Fwpj;jy;. 10

3. gpujhd Nfhl;ilf; Fwpj;jy;.( cupa gpujhd NfhL 

kpff; FWfpa Fj;jsT %ykhf Mrpupau; tpLjp 

gRi ,y;yk; Mfpatw;Wf;fhd mstPLfisg; 

ngwj;jf;f Kiwapy; Fwpf;fg;gl Ntz;Lk;.)

15

4 gpujhd Nfhl;Lf;F nrq;Fj;Jf; NfhLfis 

tiujy;.

20

5. KOikahd tiuglj;ij G+uzg;gLj;jy; 05

100 m

60 m

20 m

5 m

30 m

30 m

20 m

10 m5 m

5 m

>>

>

>

>>

> >

>>

>

>

> >
>

>

>

>

> >

A B

CD
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nra;Kiw - 05 ,ypq;fkpy;Kiw ,dg;ngUf;fj;ijg; gad;gLj;jp jhtu 			 

		  ,dg;ngUf;fj;jpy; <Lgly;

Njitahd cgfuzq;fSk; nghUl;fSk;  :

	 • Nky;kz;> $l;nlU> nrq;fw; Jz;Lfs;> kzy;> Xl;Lj; Jz;Lfs; 

	 • A- ngNfhzpah> ,iyfs; %yk; ,dg;ngUf;f Kbahj NtW jhtu,iyfs; rpy

	 • B- nrt;tuj;ij> FNuhl;ld; jz;Lj; Jz;lq;fs;

	 • eLtjw;fhd rhbfs;

	 • fj;jp

	 • <u;f;Fj; Jz;Lfs; my;J nky;ypa fk;gp

	 • ePu;

	 • jug;gl;l rhbapdJ thia %lf;$ba fz;zhbj; jl;L

MrpupaUf;fhd mwpTWj;jy;: 

	 • ngNfhzpah kw;Wk; Vida jhtuf; fpisfs; cyuhjthW ePupy; ,l;L itf;fTk;

	 • ehl;Ltjw;Fg; nghUj;jkhd kw;Wk; nghUj;jkw;w nrt;tuj;ij kw;Wk;     	

   	   FNuhl;ld; jz;Lj; Jz;lq;fis itf;fTk;. 

tpdh 

	 jug;gl;Ls;s cgfuzfs; nghUl;fs; Mfpatw;iwg; gad;gLj;jp A , B Mfpa 	

	 njhFjpfspy; nghUj;jkhd khjpupfis njupTnra;J Ntu;tplr; nra;tjw;nfdj; 	

	 jahu; nra;f.

fzpg;gPl;L epajpfs; :

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. A , B Mfpa 	njhFjpfspypUe;J nghUj;jkhd 

eLifg; nghUl;fisj; njupTnra;Jnfhs;sy; 

05

2. rupahd eLif Clfq;fis njupTnra;J mtw;iw 

rupahd tpfpjj;jpy; fye;J eLif Clfj;ij 

jahupj;jy;.

10

3. eLif Clfq;fis rupahf ,uz;L rhbfspYk;

epug;Gjy;.( ngNfhzpahtpw;F kl;Lk; Clfk;

epug;gg;gl;l rhbapd; Nkw;gFjpapy; 2-3 nrkP kzy;

,ly;)

20

4 jz;Lj;Jz;lq;fis rupahf ntl;bf; nfhs;sy;. 

ngNfhzpah ,iyfis euk;Gfspy;; ntl;lLjy;.

15

5. eLif Clfj;jpy; ehl;Ljy; (ngNfhzpahtpw;F 

<u;f;Fj; Jz;Lfis ,iyfspy; nrUFjy;)

10

6. ePu;g;ghrdk; nra;jYk; <ug;gjidg; NgZjYk;. 15

	

nra;Kiw 06 gor;rhw;wpd; pH ngWkhdj;ijj; jPu;khdpj;jy;
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Njitahd nghUl;fSk; cgfuzq;fSk; :	

	 • pH khdp
	 • jhq;fw; fiury; (pH4.7)
	 • 100 ml Kfitfs; 5

	 • cuy; / kpd;diug;ghd;

	 • k];ypd; Jzp / tb
	 • goq;fs; (kh / gg;ghrp / md;dhrp)

	 • fha;r;rp tbj;j ePu; 250 ml
	 • fOtw; Nghj;jy;

	 • fiwapy; cUf;dhyhd fj;jp kw;Wk; ntl;Lk; gyif

	 • Gdy;

	 • jP#f; fljhrp

tpdh

	 jug;gl;l cgfffuzq;fs; nghUl;fisg; gad;gLj;jp gor;rhw;wpd; pH 		
	 ngWkhdj;ijj; Jzpf.

	 	

fzpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. goj;jpd; Njhiy mfw;wp ePsmr;rpd; topNa ntl;b> 

rpwpa Jz;Lfshf;fy;.	

05

2. 10 g goj;Jf;F 40 ml fha;r;rp tbj;j ePiur; Nru;j;J 

cuy; my;yJ kpd;diug;ghdpd; %yk; 		   

gof;$o; cahupj;jy;.

15

3. pH khdpia msit jpUj;jQ; nra;jy;. 

  jhq;fw; fiuriyg; gad;gLj;jy;

30

4 pH ngWkhdj;ij rupahf mstply;.

 xt;nthU mstPl;bdJk; ,Wjpapy; fha;r;rp tbj;j        

ePuhy; fOtp <uypg;ig xw;wpf;nfhs;sy;.

25

nra;Kiw - 07 gof;$opd; gpwpl;Rg; ngWkhdj;ijj; Jzpjy;

Njitahd nghUl;fSk; cgfuzq;fSk; :

	 • gpwpl;R khdp( cupa tPr;rpDs; thrpg;Gf;fisg; ngwj;jf;f)

	 • goq;fs; (kh / gg;ghrp / md;dhrp)

	 • k];ypd; Jzp / tb
	 • rpwpa Kfitfs; - 03

	 • fha;r;rp tbj;j ePu;

	 • jp#f; fljhrp 

	 • Jspg;ghd; (dropper)
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fzpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. goj;jpd; Njhiy mfw;wp ePsmr;rpd; topNa ntl;b> 

rpwpa Jz;Lfshf;fy;.

10

2. kpd;diug;ghd; / cuYk; cyf;ifiaAk; 

gad;gLj;jp gof;$o; jahupj;jy;.(,jd;NghJ ePu; 

,lg;glf; $lhJ)

15

3. gpwpl;Rkhdpia msit jpUj;jk; nra;jYk; 

cgfuzg; gad;ghLk;.

20

4 gpwpl;Rg; ngWkhdj;ijg; guPl;rpf;f Kd;gjhf 

gof;$opid fz;zhbf; Nfhypdhy; fyf;FjYk; 

Jspg;ghdpd; cjtpAld; fyitapy; 2-3 Jspfis 

mupaj;jpd;kPJ itj;J tsp rpiwg;glhjthW 

%LjYk;.  

20

5. rupahf thrpg;Gff;isg; ngWjy; 10

 

Nju;r;rp kl;lk; 7.3

nra;Kiw 08 - goq;fspd; mkpyj;jd;ikiaj; Jzpjy;

Njitahd nghUl;fSk; cgfuzq;fSk;  :

	 • 0.1 M NaOH (150 ml)
	 • gpNdhg;jyPd; fhl;b

	 • mstp (50 ml)
	 • Fohap (25 ml)
	 • Kfitfs; 2 (100 ml)
	 • rpwpa fz;zhbg; Gdy;

	 • Jspg;ghd; (dropper)
	 • epakpg;Gf; FLit

	 • cuYk; cyf;ifAk;

	 • mstpj; jhq;fp 

	 • Fohap epug;gpp (pippet filler)
	 • mstp (50 ml)
	 • A4jhs; my;yJ ntz;zpw jiuNahL

	 • k];ypd; Jzp my;yJ tb

	 • fiwapy; cUf;fpdhyhd fj;jpAk; ntl;Lg; gyifAk;

	 • kh my;yJ gg;ghrp my;yJ md;dhrp gok;

	 • ePu; 1yP 



33 PB

MrpupaUf;fhd mwpTWj;jy;

mkpyj;jd;ikia Jzpaj; Njitahd rkd;ghl;il toq;Ff.

tpdhf;fs;

1. jug;gl;l cgfuzq;fs; nghUl;fisg; gad;gLj;jp jug;gl;Ls;s goj;jpd; mkpyj; 	      

jd;ikia Jzpf.

2. ngwg;gll; thrpg;Gfspidf; Fwpg;gpl;L cuoa fzpjj;y;fis Nkw;nfhs;f.

3. rpj;jpupf;fkpyj;jpd; %yf;$w;W epiw 192g/mol

fzpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. goj;ijf; fOtp Njhiyr; rPtpf;nfhs;sy;. 02

2. ePs mr;rpy; ntl;br; rpWJz;Lfshf;fy; 03

3. me;j goj;Jz;LfspypUe;J10 fpuhk; epWj;njLj;J

40 kpyP fha;r;rptbj;jePu; Nru;j;J gof;$opidj;

jahupj;jy;.

05

4 cgffuzq;fisr; rupahff; ifahsy;

mstpAk; mjpnyLf;fg;gLk; fiurYk; rupahf 

,Uj;jy;   

FohapAk; mjidr; rupahf ifahSjYk;.

 epakpg;Gf; FLitapy; rupahf fiuriy ,ly;

 15

5. 5kpyP fiuriy Fohapapy; mse;njLj;J mjid 

FLitapy; ,l;L mjw;F ,uz;L Jsp gPNdhg;jypd; 

Nru;j;jy;.

10

6. me;j fiuriy 0.1 M NaOH cld; epakpg;Gr;

nra;jy;.

15

7. vy;iyg; Gs;spia ,dq;fhzy; 10

8. fzpj;jy;

rupahd ,urhar; rkd;ghL

];Nuhf;fpNahnkl;wpf; tpfpjk;

gpd;tUk; rkd;ghgl;bw;F mikaf; fzpj;jy;
epakpg;Gg;  NaoH ,d;   ,Wjpapy; jahu; 
	 nkhj;j mkpy msT =	 ngWkhdk; %yu;jpwd;   nra;ag;gl;l fdtsT x 100
					     epakpg;Gg;nfd  	     

ngwg;gl;l khjpupapd;

					     ngw;Wf; nfhs; 	     

epiw			    x 100	
					     sg;gl;l khjpupapd;

			    	  	 fdtsT

15
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Nju;r;rp kl;lk; 10.4

nra;Kiw - 09 ntg;gTzu; jilapia xUq;FNru;j;jy;

Njitahd cgfuzq;fSk; nghUl;fSk;  :

	 • gpnul;Nghu;l;

	 • xspfhYk; ,Uthap

	 • 10 Xk;> 220 Xk; khwhj; jil

	 • 100 Xk; khWe;jil

	 • xspAzu; jilap

	 • jpuhd;rp];uu;

	 • tau;

	 • gy;khdp

	 • gw;whRf; Nfhy;

	 • gw;whR <ak;

MrpupaUf;fhd mwpTWj;jy;: 

jug;gl;l Fwpg;Gf;fikthf Jizg;ghfq;fis xUq;FNru;j;J mjd; njhopw;ghl;il 

cWjpg;gLj;Jf.

kjpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. Jizr;rhjdq;fis cupathW ,lg;gLj;jy; 20

2. gy;khdpia 6 Nthy;w;Wf;F nrg;gQ;nra;jy; 10

3. jpuhd;rp];uupd; fhyp Kidit Gtpj;njhLg;Gr;

nra;jy;

05
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4 LDR ,d; xU Kidit jpuhd;rp];uupd; fhyp 

KidTld; nghUj;jp kw;iwa Kidit 

Gtpj;njhLg;GR; nra;jy;

 10

5. Nrfupg;ghd; Kidit LED cld; njhLj;jy;. 05

6. LED ,d; kw;iwa KidTld; 220 Xk; khwj;jilia 

,izj;jy;

05

7. 100 Xk; khWe;jilapd; xU Kidit jpuhd;rp];uupd;

ghj KidTlDk; kw;iwa Kidit 1 Xk;

khwhj; jilAlDk; ,izj;jy;

10

8. 1 Xk; khwhj; jil> 220 Xk; khwhj; jil

Mfpatw;iw gy;khdpAld; ,izj;jy;.

05

9. Rw;Wf;F kpd;Ndhl;lj;ij toq;fp njhopghl;ilg;

guprPypj;jy;.

05

Nju;r;rp kl;lk; 12.1

nra;Kiw - 10 ( ikaePf;fg; gk;gpia xUq;FNru;j;jy;

Njitahd nghUl;fSk; cgfuzq;fSk;

1. gFjpfs; Ntwhf;fg;gl;l ikaePf;fg;gk;gp

2. gk;gpapd; Riufis nghUj;jf;$ba rhtpj;njhFjp( $u;Kidf; FwL> gk;gpiaf; 	     

fow;Wk; rhtp> Rachet njhFjp> jl;ilKid jpUfhzpnrYj;jp. gpypg;G jpUfhzp 		

nrYj;jp)

kjpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. rupahd rhjdq;fis gad;gLj;jy; 20

2. rupahd xOq;;fpy; gk;gpapd; ghfq;fis nghUj;Jjy;.

  mr;rpy; KLf;fpia nghUj;Jjy;    15

  ePu;Kj;jiuia mr;rpy; nghUj;Jjy; 15

  gk;gpia xUq;F Nru;j;jy;         20

50

3. KOikahf gk;gpia nghUj;Jjy; 05

Nju;r;rp kl;lk; 13.7

nra;Kiw - 11 ( JspKiw ePu;g;ghrdj; njhFjpia jahu;nra;jy;.
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Njitad nghUl;fSk;> cgfuzq;fSk; (

	 • cNyhfkupAk; ths; myF

	 • Puncher 1
	 • Dripper 3
	 • End pipes
	 • T bar connector 1(16-12mm)
	 • 16mm nfhz;l LDPE Foha; 1 m
	 • 12mm nfhz;l LDPE Foha; 180 cm

MrpupaUf;fhd mwpTWj;jy; :

	 khjpupahd JspKiw ePu;g;ghrd njhFjp mikj;jy; kl;LNk kjpg;gPlg;glTs;sjhy; 

	 xl;Lk; gjhu;j;jq;fs; toq;fg;gl Njitapy;iy. NkYk; ePiu toq;fp njhopw;glw; 

	 nra;J ghu;f;fj; Njitapy;iy.

tpdh ( 

	 60 cm ,ilntspapy; cs;s gapu;r;nra;iff;F ePiu toq;Ftjw;nfd   		

	 nghUj;jkhd ePu;g;ghrdj; njhFjpia jahu;nra;f.

fzpg;gPl;L epajpfs; (

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. gpujhd toq;fw; Fohia jpUFgpbAld;

,izj;jy;.

15

2. gpujhd toq;fw; FohAld; T ghu; fndf;uiu

nghUj;Jjy;.	

10

3. T ghu; fndf;uUld; 112mm Fohiag;

nghUj;Jjy; 	

15

4 12mm Fohapy; 30mm  J}uj;jpy; KjyhtJ 

Jspg;ghidg; nghUj;jp gpd;du; Vida ,uz;L 

Jspg;ghd;fisAk; KjyhtJ Jspg;ghdpypUe;J 

60mm J}uj;jpYk; rupahd jpirNfhsy; 

nghUj;Jjy;.

 25

5. ,Wjpapy; 30mm  J}uj;jpy; END CAP nghUj;Jjy;. 10

Nju;r;rp kl;lk; 13.7

nra;Kiw - 12 ( J}ty; ePu;g;ghrdj; njhFjpia xUq;FNru;j;jy;. 

Njitad nghUl;fSk;> cgfuzq;fSk; (

	 • 400 tif PVC Foha; (1") 1 m
	 • T  socket 1 (1"x1/2")
	 • 1/2" PVC Foha;  1 m  Jz;Lfs; 2

	 • 1/2" Faucet socket 1
	 • 1/2" End cap 1
	 • Sprinkler head(burrerfly type)
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	 • 1/2" Thread seal roll 1
	 • cNyhfkupAk; ths; myF 1

MrpupaUf;fhd mwpTWj;jy; :

	 khjpupahf ePu;g;ghrd njhFjp mikj;jy; kl;LNk kjpg;gPlg;glTs;sjhy; 

	 xl;lg;glj; Njitapy;iy. NkYk; ePiu toq;fp njhopw;glw; 

	 nra;J ghu;f;fj; Njitapy;iy.

tpdh ( 

	 cq;fSf;F toq;fg;gl;Ls;s nghUl;fs;> cgfuzq;fisg; gad;gLj;jp J}ty;Kiw 

	 ePu;g;ghrdj; njhFjpia epWTf.

fzpg;gPl;L epajpfs; (

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. 1" PVC Fohapd; rupkj;jpapy; 1"x1/2" Tia 

,izj;jy;.

15

2. me;j T  socket f;F 1/2" PVC Fohapy; 1 m 
,izj;jy;.

15

3. me;j  PVC Fohapy; kj;jpapy; ntl;bl;L T  socket 
Ig; nghUj;JjYk; mjd; xU me;jj;jpy; Endcap 
Ig; nghUj;JjYk;.

15

4 1/2" T socket f;F 1/2" PVC Fohapid epiyf;Fj;jhf 

,izj;jy;.

 15

5. Socket ,y; Burrerfly type Sprinkler head ,id 

Threadseal ,id gad;gLj;jp ,izj;jy;.

15

Nju;r;rp kl;lk; 14.4

nra;Kiw  - 13 : Njhspy; Rkf;Fk; njspfUtpia xUq;F Nru;j;jy;

MrpupaUf;fhd mwpTWj;jy; :

	 Njhspy; Rkf;Fk; njspfUtpapd; gpujhd ghfq;fisr; fow;wp itf;fTk;. (Lancer, 	
	 Kryk;> jfl;Lg; G+z;> mKf;f miw> Fz;L thy;T> gPr;R Kid)		

   

tpdh ( 
	 jug;gl;Ls;s N;jhspy; Rkf;Fk; njspfUtpapd; ghfq;fis xUq;FNru;j;J 

	 njspjputj;ij tprpWtjw;nfdj; jahu;nra;f.

fzpg;gPl;L epajpfs; (

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. gk;gpapd; ghfq;fis xUq;F Nru;j;jy;.	 25
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2. thy;Tfs; rupahfj; njhopw;gLfpd;wdth vdg; 

guPl;rpj;jy;.

10

3. gk;gpiaj; jhq;fpapy; nghUj;Jjy;. 10

4 gPr;RKid> Lancer kw;Wk; Vida ghfq;fSld; 

jfl;Lg; G+izg; nghUj;Jjy;.

 20

5. jhq;fpapy; ePiu epug;gp njspfUtp nraw;ghLfpd;wjh 

vdg; guPl;rpj;jy;.

10

Nju;r;rp kl;lk; 15.4

nra;Kiw  - 14 :  ghypd; jd;dPu;g;igj; Jzptjd; %yk; jukhd ghiy ,dq;fhzy;	

	

   

Njitahd nghUl;fSk; cgfuzq;fSk; (

	    • KOMilg; ghy; 2 l
	    • Milafw;wpa ghy; 1 l
	    • ,yf;Nuhkhdp

	    • msTr;rhbfs; - 4 (1000 ml)
	    •  Kfitfs; A, B, C
	     •  rpwpa jl;Lfs; ehd;F(msTr; rhbia itg;gjw;F)

MrpupaUf;fhd mwpTWj;jy; : 

	 ghypd; gpd;tUthwhd khjpupfs; %d;iw A, B, C vdg; ngaupl;L itf;f.

	

	 A - rhjhuz ghy;

	 B - rhjhuz ghy;> ePu; Mfpad 1 : 1 msT tpfpjj;jpy; fyf;fg;gl;l ghy;

	 C - Milafw;wg;gl;l ghy; khjpupfs; %d;W (re;ijapYs;s Mil mfw;wg;gl;l 

	    ghypypUe;J ,jid jahupj;Jf; nfhs;f)

tpdhf;fs; ( 

	 A, B, C Mfpa ghy; khjpupfspd; jd;dPu;g;ig Jzpe;J mjd; cjtpAld; jukhd 

	 ghiy ,dq;fhzy;.

ntg;gepiy 17 18 19 20 21 22 23 24
CF nrg;gQ;nra;iffs; -0.007 -0.005 -0.003 0.000 +0.003 +0.005 +0.008 +0.0011

fzpg;gPl;L epajpfs; (

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. ,yf;Nuhkhdpapy; thrpg;igg; ngWtjw;F 

Kd;gjhf ePu; nfhz;l msTr;rhbapy; ,l;L 

thrpg;G nrk;ikahdjh vd guPl;rpj;J nfhs;f. 

(,yf;Nuhkhdp ghj;jpuj;jpd; mbapy; glhjthW 

ftdkhf ,LtJ mtrpakhFk;)

20
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2. 500 ml ghiy msTr;rhbapy; ,l;L ftdkhf 

,yf;Nuhkhdpia ,Ljy;. 	(mbapy; NkhJif 

milahjthW)

10

3. rupahd fz; kl;lj;jpy; thrpg;igg; ngWjy;. 15

4 jd;dPu;g;G = 1 x A) vDk; rkd;ghl;ilg; gad;gLj;jp 

               1000

ghypd; jd;dPu;g;igf; fzpj;jy;.

			    

 15

5. jukhd ghy; khjpupia rupahf njupT nra;jy; 15

Nju;r;rp kl;lk; 15.4

nra;Kiw - 15 :  ghypd; mkpyj;jd;ikiaj; jPu;khdpj;jy;		

   

Njitahd nghUl;fSk; cgfuzq;fSk; (

	    • ghy; 1 l	    

	    • 10 ml Fohap	    

	    • 100 ml Fohap	    

	    •  epakpg;Gf; FLit	    

	    • gpNdhj;jypd; fhl;b

	   • 0.1m NaOH(150 ml)
	    • Gdy;

	   • ntz;zpwg; Nghrpypd; Jz;L

	    
MrpupaUf;fhd mwpTWj;jy; : jug;gl;l ghy; khjpupapd; mkpyj;jd;ikiaj; Jzpf.

mkpyj;jd;ik = 0.1 M (NaOH)x V NaOH  X  ,yf;upf;fkpy %yu;jpzpT X 100 
			   epakpg;Gf;F gad;gLj;jg;gl;l ghypd; fddtsT

		    = 0.1 x V NaOH  X  90 X 100 
			              1000

					     9

		    =  V NaOH
			   10

fzpg;gPl;L epajpfs; (

	

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. cgfuzq;fis rupahfg; gad;gLj;jy;

 mstp kw;Wk; mjDs; vLf;fg;gLk; fiurypd;    

nrk;ik  

  mstpia rupahff; ifahsy;

  epakpg;Gf;FLitapy; rupahff; fiuriy vLj;jy;

15
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2. 9 ml ghiy Fohapapy; ,l;L mjid FLitapy; 

,l;L mjw;F gpNdhg;jypd; rpy Jspfs; Nru;j;jy;

15

3. me;j fyitia 0.1 M NaOH cld; epakpg;Gr; 

nra;jy;

15

4 KbTg; Gs;spia ngWjy;			     15

5. fzpj;jy;

 rupahd ,urhadr; rkd;ghL        05

 jug;gl;l rkd;ghl;Lf;fika fzpj;jy; 10

15

Nju;r;rp kl;lk; 15.4

nra;Kiw: 16: g+r;rpg; gPil kw;Wk; g+r;rpj;jhf;fk; Mfpatw;wpd; jd;ikfis ,dq;fhzy;

Njitahd nghUl;fs; cgfuzq;fs;

1. g+r;rpapd; thAWg;Gfs; nfhz;l epue;ju tOf;fpfs; 3

2. EZf;Ff;fhl;bfs; 2

3. g+r;rpj; jhf;fq;fs; nfhz;l jhtu khjpupfs; rpy

MrpupaUf;fhd mwpTWj;jy;fs;

g+r;rpapd; thAWg;Gfs; nfhz;l epue;ju tOf;fpfis A, B, C vdg; ngaupl;L itf;fTk;.

g+r;rpj; jhf;fq;fs; nfhz;l jhtu khjpupfis P, Q, R, S vdg; ngauplL itf;fTk;.

EZf;Ff;fhl;bapd; njhopw;ghL nrk;ikahdjjh vdg; guPl;rpf;fTk;.

tpdhf;fs;

A, B, C  Mfpa thAWg;G tifis ,dq;fz;L ngaupLf.

xt;nthU tif thAWg;igAk; nfhz;l g+r;rpf;fhd cjhuzk; xt;ntnhd;iwf; Fwpg;gpLf.

thAWg;G tiffs; cjhuzk;

A
B
C

P, Q, R, S Mfpa g+r;rpj;jhf;fk; nfhz;l jhtu khjpupfis mtjhdpj;J ,e;j ghjpg;ig 

Vw;gLj;jpa g+r;rapd; thAWg;G tifia ,dq;fz;L ml;ltizg;gLj;Jf.

g+r;rpj;jhf;fk; Vw;gl;l khjpupapd; ,y thAWg;G tif

A
B
C
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kjpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. EZf;Ff;fhl;bg; gad;ghL 10

2. g+r;rpapd; thAWg;G tiffisg; ngauply; 25

3. cupa thAWg;Gtif nfhz;l g+r;rpfSf;fhd 

cjhuzj;ijf; Fwpg;gply;

15

4 g+r;rpj; jhf;fj;jpd; jd;ikf;Nfw;g g+r;rpfspd; 

thAWg;gpd; tifiaj; jPu;khdpj;jy;		

	  

 25

Nju;r;rp kl;lk; 15.6

nra;Kiw: juKl;ilia njupTnra;Jy;

Njitahd cgfguzq;fSk; nghUl;fSk;

1. fz;lypd; cgfuzk;

2. Gjpa Kl;ilfs; 5 ehl;gl;l Kil;ilfs; 3

3. ePu; nfhz;l ghj;jpuk;

4. ngj;jpupf; fpz;zq;fs; 4

5. ,yj;jpudpay; juhR

6. Ntu;zpau; ,Lf;fpkhdp

MrpupaUf;fhd mwpTWj;jy;fs;

  1-4 ehl;fs; ehl;gl;l Kl;ilfs; %d;iw A, B, C vdg; ngaupl;L itf;fTk;.

  4 thuq;fs; gioa Kl;ilfs; %d;iw D, E, F vdg; ngaupl;L itf;fTk;.

  NkYk; ehd;F Gjpa Kl;ilfs; ,uz;il G, H vdg; ngaupl;L itf;fTk;.

tpdhf;fs;

a. fz;lypd; cgfuzj;jpd; %yk; A, B, C, D, E, F Mfpa Kl;ilfisg; guPl;rpj;J ey;y 	     

epiyapYs;s Kl;ilfs; gioa Kl;ilfs; Mfpatw;iw NtWgLj;jp ,dq;fhz;f.

b. fz;lypd; cgfuzk; jtpu;e;j NtW Kiwiag; gad;gLj;jp Gjpa gioa Kl;ilfis 

,dq;fhz;f.

C. G vdf; Fwpg;gplg;gl;Ls;s Kl;ilapd; tbtr;Rl;bia fzpf;f.

d. H vdf; Fwpg;gplg;gl;Ls;s Kl;ilapd; kQ;rl;fU rjtPjk; ntz;fUr; rjtPjk; Xl;bd; 

rjtPjk; Mfpatw;iwf; fzpf;f. 

kjpg;gPl;L epajpfs;

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. fz;lypd; cgfuzj;jpd; %yk; A, B, CMfpa ey;y 

Kl;ilfisg; guPl;rpj;J ,dq;fhzy;

15
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2. ePu;g;ghj;jpuj;jpy; ,l;L guPl;rpj;J A, B, C Mfpa 

Kl;ilfs; ePupy; mkpo;fpd;wdntdTk; D, E, F Mfpa 

Kl;ilfs; kpjf;fpd;wdntdTk; ,dq;fhzy;.

15

3. Kl;ilapd; tbtr;Rl;bia rupahff; fzpj;jy; 15

4. kQ;rl;fU> ntz;fU> Kl;iNahL Mfpatw;iw 

Ntwhf;fp epiwia mstply;.		

 15

5. kQ;rl;fU> ntz;fU> Kl;iNahL Mfpatw;iw 

Ntwhf;fp epiwr; rjtPjj;ijf; fzpj;jy;.	

15

Nju;r;rp kl;lk; 18.3

nra;Kiw  - 18 rhb ehw;WNkilfs; ,uz;ilj; jahupj;J tpj;Jf;fis ehw;WNkilapyply;. 

Njitahd nghUl;fSk; cgfuzq;fSk; (-

	    • tpj;Jf;fs;(kpsfha;> jf;fhsp)

	    • fupa epwg; nghypj;jPd;

	    • nghypj;jPd; Kj;jpiuapL fUtp

	    • fj;jupf;Nfhy;

	    • Nky;kz;

	   •  $l;nlU

	    • jhr;rp

	    • iff;fuz;b

	    • ePu;

	    • g+r;rhb

	    • Xl;Lj;Jz;Lfs;> cyu;e;j ,iyr; rUF> guy;fw;fs;> nrq;fw;Wz;Lfs;>

	    • Rj;jkhd; rhf;Fj; Jz;Lfs; 2

MrpupaUf;fhd mwpTWj;jy;fs;

Nky;kz;> $l;nlU Mfpatw;iwf; fye;J nfhs;sg; nghUj;jkhd msthd ghj;jpunkhd;iw 

toq;Ff.

tpj;Jf;fis gupfupg;Gr; nra;al;Ls;sJ vvd vOjp itf;fTk;.

tpdh (	

      	 jug;gl;Ls;s cgfuzq;fs;; kw;Wk; nghUl;fisg; gad;gLj;jp nghypj;jPd; rhb 

kw;Wk; g+r;rhb Mfpatw;wpy; rhb ehw;W Nkiliaj; jahupf;fTk;.

fzpg;gPl;L epajpfs; (-

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. 30 nrkP ePskhd nghypj;jPd; ciwia ntl;b 

nghypj;jpd; rhbiaj; jahupj;jy;.

15

2. Nky;kz; $l;nlU Mfpatw;iw 1:1 vd;w tpfpjj;jpy; 

fyj;jy;.

20
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3. nghypj;jPd; ciwapy; ePu; tbAk; Jisfisj; 

jahupj;J Clfj;ij epug;gp mbg;gFjpia tl;l 

tbthfj; jahupj;jy;. rhbapy; 2 nrkP vQ;rf;$ba 

tifapy; cupa Moj;jpYk; ,ilntspapYk; 

tpj;Jf;fis ely;.

15

4. g+r;rhbapd; ePu; tbAe;Jisapd;kPJ Xl;Lj;Jz;il 

itj;J gpd;du; gilgilahf nrq;fw;Wz;Lfs;> 

,iyr;rUF Mfpatw;iw rhbapd; thapypUe;J 2 

nrkP vQ;RkhW ,Ljy;. 

 15

5. tpj;Jf;fis cupa Moj;jpYk; ,ilntspapYk; 

tpijj;jy;.

10

	

Nju;r;rp kl;lk; 19.3

nra;Kiw - 19 kz;zpd;wpa gapu;r;nra;if Kiwf;Fj; Njitahd ehw;Wf;fis cw;gj;jp 

		   nra;jy;  

	 Njitad nghUl;fSk; cgfuzq;fSk; (

	 • ehw;WNkilj; jl;L (];iuuNghk; / gpshj;jpf;F) (rpwpa ehw;WNkilj; jl;L)	

	 • tpj;J (jf;fhsp / kpsfha;)
	 • fWg;G nghypj;jPd; Jz;Lfs;

	 • Jk;Gr;NrhW

	 • ehw;WNkil jl;il tpl rpwpa ngupa gpshj;jpf;Fj; jl;L

	 • iff;fuz;b

	 • fj;jupf;Nfhy;

	 • ePu; nfhz;l ghj;jpuk;

	 • Rj;jkhd rhf;Fj; Jz;L

MrpupaUf;fhd mwpTWj;jy; :

	 1. nghypj;jPd; fPyq;fis ntl;lf;$ba (fWg;G epw) nghypj;jPd; Jz;nlhd;iw 

	   itf;fTk;.

	 2. Jk;Gj;J}s; fpUkpaopf;fg;gl;lJ vdg; ngaupl;L itf;fTk;.

	 3. rpwpa ehw;WNkil jl;il ngwKbahjtplj;J jl;bYs;s rpy epiufis 

	   kl;Lk; epug;GtJ NghJkhdjhFk;.

tpdhf;fs; ( 

	 jug;gl;l cgfuzq;fs; nghUl;fisg; gad;gLj;jp kz;zpd;wpa gapu;r;nra;if 

	 KiwfSf;Fg; ehw;Wf;fisg; ngWtjw;nfd tpj;Jf;fis ehw;WNkilapypLf.

fzpg;gPl;L epajpfs; (-

	

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. nghypj;jPd; fPyq;fis ntl;b ehw;WNkilapd;

mbapy; ,Ljy;.

15

2. fpUkpaopf;fg;gl;l Jk;Gj;J}spid jl;bDs; ,ly;. 20
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3. Jk;Gj;J}s; ,lg;gl;l FopfspDs; xU Fopf;F 1

tpj;J tPjk; ,l;L Jk;Gj;J}s; 

20

4. ehw;WNkilj; jl;il ngupa gpshj;jpf;Fj; jl;bd;kPJ

itj;J jl;by; ePuply;.

15   

5. jl;bid <ukhf;fg;gl;l rhf;fpdhy; %Ljy; 05

		

		   

Nju;r;rp kl;lk; 20.1

nrad;Kiw - 20 ( Nfhop kidapd; gUkl;lhd glj;ij tiujy;.

	 Njitahd nghUl;fs; (

	 • A4 jhs;
	 • 30 cm mbkl;lk;

	 • ngd;rpYk; mopwgUk; 

tpdh ( 

	 jug;gl;l juTfisg; gad;gLj;jp Nfhopkidapd; jsj; jpl;lg;glk;> ntl;LKfk; 

	 Mfpatw;iw tiuf.

1. Nfhopkidapd; msT 10 m x 5 m x 4 m MFk;.

2. mstpil 1 cm = 2 cm
3. $iuapd; xU gf;f ePsk; 4 m
4. Rtupd; cauk; 2.2 m
5. epykl;lj;jpypUe;J Rtu; cauk; 50 cm

fzpg;gPl;L epajpfs; (-

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. jpl;l tiuglk;

   1. cupa mstpilapy; mstPLfisg; ngWjy;.	

  2. me;j mstPLfis cupa mstpLfSf;fika        

   Fwpj;Jf; nfhs;sy;

 3. mj;jpthuk; kw;Wk; fl;ll $iuapd; vy;iyia     

   rupahf Fwpj;Jf; nfhs;sy;.

 4. nghUj;jkhd FwpaPLfs; %yk; ad;dy;> fjT 

ntspfis Fwpj;Jf; nfhs;sy;

 25
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2. gf;fg; ghu;it

  gz;izapd; gf;fg; ghu;itia rupahf tiujy;.

		  - mj;jpthuk;

		  - <uf;fhg;G Rtu; kl;lk;

		  - Nkw;Rtu; kl;lk;

		  - $iu

     - Rtu;

25

3. gf;fg; ghu;it 

  cupa gFjpfis ngauply;

		  - rupahf ngauply;.

10

4. gf;fg; ghu;it 

mstPLfis Fwpj;jy;

		  - $iuapd; cr;rpf;fhd J}uk;.

		  - <uf;fhg;G Rtu; kl;lj;jpypUe;J gf;fr; 

       Rtupd; cauk;

		  - $iuapd; xU gf;f ePsk;.

15   

	 		

Nju;r;rp kl;lk; 21.5

nrad;Kiw - 21 ( kyu; kw;Wk; ,iyayq;fhuj; jhtuq;fis re;ijf;F jahu; nra;jy;

	 Njitahd nghUl;fs; (

	 • kyu; kw;Wk; ,iyayq;fhuj; jhtuq;fs; (gpuNjrj;jpy; ngw;Wf;nfhs;sj;jf;f)

	 • Wetform Jz;L

	 • 20 g fk;gp
	 • fj;jupf;Nfhy;

	 • ePu;nfhz;l ghj;jpuk;

	 • Mf;fj;ij jahu; nra;tjw;fhd ghj;jpuk; (gpuk;G my;yJ gp;shj;jpf;F) 

tpdh ( 

	 jug;gl;l nghUl;fs; cgfuzq;fisg; gad;gLj;jp Mrpupau; Nkiria 

	 myq;fupg;gjw;Fg; nghUj;jkhd kyu; xOq;nfhd;iw jahu; nra;f.

fzpg;gPl;L epajpfs; (-

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. Wetform Jz;il <uypg;ghf;fy; 05

2. kyu; kw;Wk; myq;fhu ,iyfspd; fhk;gpd; mbapy;

gQ;Rj; Jz;il itj;J fk;gpapdhy; Rw;Wjy;

15

3. G+f;fisAk; ,iyfisAk; Wetform kpy; ,izj;jy; 15
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4. myq;fhu Mf;fj;ij ghj;jpuk; xd;wpy; itj;jy; 20   

5. Mf;fj;jpwidAk; myq;fhuKk; 10

6. rkepiy 10

Nju;r;rp kl;lk; 21

nrad;Kiw - 22 : A - Xu;f;fpl;Lr; nrbia rhbapNyw;Wjy;

               B - me;J}upak; nrbia rhbapNyw;Wjy;

      

     Njitahd cgfuzq;fSk; nghUl;fSk; (

	    • A - Xu;f;fpl;L jhtuk;
         B - me;J}upak; jhtuk;   

	    • 15 cm tpl;lk; nfhz;l fspkz; rhbfs; (Xu;f;fpl;Lf;fhf)

	   • me;J}upar; nrbia ehl;Ltjw;fhd rhb

	    • rpwpa fj;jp / nrf;fw;wpau;
	    • kuf;fupj; Jz;Lfs;  / nrq;fw; Jz;Lfs; / xl;Lj; Jz;Lfs; njd;dk; kl;ilj; 

         Jz;Lfs;  / kzy;

	    • Mjhuf; Nfhy;fs; (25 cm cauk; nfhz;l)

	    • E}y;

	   • fj;jupf;Nfhy;

	   • ePu;nfhz;l ghj;jpuk;

Mrpupau;fSf;fhd mwpTWj;jy; : 

	 1. tsu;e;j xh;f;fpl;Lr; nrbfis mtw;wpd; gioa Ntu;fSld; nraw;ghl;Lf;nfd 

	   itf;fTk;.

	 2. Mjhuf;Nfhy; rhbapDs; itf;fg;glf; $bajhf ,Uj;jy; Ntz;Lk;.

tpdhf;fs; ( 

	 cq;fSf;Fj; jug;gl;Ls;s nrbfSs; 

	 1. nghUj;jkhd xu;f;fPl; nrbiaj; njupTnra;J rhbapNyw;Wf.

	 2. nghUj;jkhd me;J}upak; nrbiaj; njupTnra;J rhbapNyw;Wf.

fzpg;gPl;L epajpfs; (

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. rhbf;Fg; nghUj;jkhd nrbiaj; njupTnra;jy;. 15

2. nrbapYs;s gioa Ntu;fs; kw;Wk; Njitaw;w 

ghfq;fis mfw;Wjy;

15



47 PB

3. rhb Clfj;ij rhbapy; cupa cauj;Jf;F epug;gpf; 

nfhs;sy;.

15

4. nrbia Clfj;jpd; kPJ itj;J kpFjp Clfj;ij 

epug;Gjy;.

10   

5. Mjhuf;Nfhiy ehl;Ljy;. 10

6. Njitahd msT ePu; Cw;Wjy; 10

	  

Nju;;r;rp kl;lk; 23.4

nrad;Kiw - 23 : fz;zhbj; njhl;bapDs; myq;fhu kPd;fis mwpKfQ;nra;jy;

	 Njitahd nghUl;fSk; cgfuzq;fSk; (

 	    • fz;zhb my;yJ gpshj;jpf;F njhl;b (30 x 15 x 15 cm)
	      • ruisf;fy; gf;fl;

	   • tbfl;b

	   • ePu;

	   • ePu;j; jhtuq;fs; rpy

	   • kPd;fs; (fg;gp> gpNsl;)

	   • rpwpa gpshj;jpf;Fg; ghj;jpuq;fs; rpy (ePu;j;jhtuq;fis ehl;Ltjw;F nghUj;jkhf)

	   • $l;nlU> kzy;

Mrpupau;fSf;fhd mwpTWj;jy; : 

	 1. njhl;bap;y; mwpKfQ; nra;tjw;F cupa kPd;fis nghypj;jPd; ciwfspy; ,l;L 

	   itf;fTk;.

	 2. njhl;bia epug;Gtjw;F Foha; ePiu gad;gLj;Jtnjdpd; mjpYs;s FNshupd; 

	   ePq;Ftjw;F xU ehs; jpwe;j ghj;jpuj;jpy; ,l;L itf;fTk;.

tpdhf;fs; ( 

	 jug;gl;l cgfuzq;fis nghUl;fisg; gad;gLj;jp rupahd xOq;F Kiwapy; myq;fhu 

	 kPd;njhl;bia jahu; nra;J> mjpy; kPd;fis mwpKfk; nra;jy;

fzpg;gPl;L epajpfs; (

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. rpwpjsT ePu; ,l;L njhl;bapy; frpT cs;sjh vd 

guPl;rpj;jy;

10

2. njhl;bapy; %d;wpnyhU gq;fpw;F ePuhy; epug;Gjy; 

(njhl;bapd; RtNuhukhf ePiu Cw;Wjy;)

10

3. njhl;bapd; mbg;gFjpapy; ruisf;fw;fis gug;Gjy; 15

4. ePu;j;jhtuj;ij nghUj;jkhf rhbapNyw;wp 

njhl;bapDs; itj;jy;

15   
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5. kPd;fis nfhz;l nghypj;jPd; ciwia rpwpJ 

Neuk; njhl;bapDs; mkpo;j;jp itj;J gpd;du; 

%br;ir mtpo;j;J kPd;fis ePupDs; ePj;jpr; nry;y 

tply;

15

6. njhl;bapy; %d;wpy; ,uz;L gq;fpw;F ePiu epug;Gjy; 10

Nju;;r;rp kl;lk; 23.5
nrad;Kiw - 24 : myq;fhu ePu;j;jhtuq;fis Vw;Wkjpf;nfd jahu; nra;jy;

Njitahd nghUl;fSk; cgfuzq;fSk; (

	    • fj;jupf;Nfhy;

	    • gUj;jpg; gQ;R

	    • ghj;jpuk;

	    • gy;NtW tsu;r;rp ep;iyapYs;s ePu; jhtuq;fs; (Ijupy;yh)

	    • ];iuNuhNghk; ngl;b

	    • ];nghd;r; Jz;Lfs; rpy

	   • ,wg;gu; gl;b

	   • ePu;g;ghj;jpuq;fs;

tpdh (	

      jug;gl;Ls;s cgfuzq;fs;> nghUl;fs; Mfpatw;iwg; gad;gLj;jp Vw;Wkjpf;Fg; 

nghUj;jkhdjhf ePu;j;jhtuq;fisj; jahu;nra;J nghjpnra;J fhl;Lf.

fzpg;gPl;L epajpfs; (-

,y  epajpfs; cupa 

Gs;spfs;

ngw;w 

Gs;spfs;

1. ed;F tsu;r;rpaile;j nrbfisj; njupTnra;jy;. 05

2. njupTnra;ag;gl;l ePu;j;jhtuj;ij Njitahd 

ePsk; nfhz;ljhf ntl;LjYk; ePu;g;ghj;jpuj;jpy; 

,LjYk;

10

3. Ie;J nrbfis xd;whf itj;J fl;Lf;fshfj; 

jahu;nra;jy;.

10

4. jz;Lj; Jz;lq;fspd; mbg;gFjpia gUj;jpg; 

gQ;rpdhy; Rw;wpf;fl;Ljy;.

15   

5. <uypg;Gila gUj;jpg;gQ;Rj; Jz;Lfis nghypj;jPd; 

jhspdhy; Rw;wpf; fl;LjYk; ,wg;gu;g;gl;b ,lYk;.

10

6. fl;Lfis ngl;bapd; mbapy; mLf;Fjy;. 15

7 mjd;kPJ ];nghd;Q; Jz;ilg; guTjYk; %bahy; 

%LjYk;.

10



49 PB

gpd;dpizg;G - 1

	

gpd;dpizg;G - 2

				    	


