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kaÈ  ñ 

1'0 epiyag; guPl;ir 
 

Nju;r;rp kl;lk ; 1'2  
 

khjpup – 1 gjpTnra; kiokhdp ^ Tipping Bucket Rain Gauge& 
 

MrpupaUf;fhd mwpTWj;jy;(  cgfuzg; gFjpfis  A, B vdg; ngaupl;L itf;f. 
 

A - Tippping Bucket 

B – Fkpop kl;lk;/ ePu;kl;lk; 
 

 

tpdh( 
 

^i& Nkw;gb khjpupfis ,dq;fhz;f. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& ,q;F A, B vdg; ngaupl;L itf;fg;gl;l gFjpfisg; ngaupLf. 

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

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& ,e;j cgfuzj;jpy; ePu; Nrfupf;fg;gLk; ghj;jpuj;jd; nfhs;ssT 0'2 mm Mapd; 
epkplj;Jf;F 5 jlitfs; Jbg;G Vw;gLkhapd; me;jr; re;ju;g;gj;jpy; kiotPo;r;rpr; 
nrwpit kpy;yp kPw;wupy; fhz;f. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
khjpup - 2 

A - <u cyu; Fkpo; ntg;gkhdp 

B – jputkpy; ghukhdp 

C – Fwpj;j cau;T kw;Wk; ,opT ntg;gepiyf;Fj; jahu; nra;ag;gl;l cau;T ,opT 
ntg;gkhdp 

 

MrpupaUf;fhd mwpTWj;jy;( ,e;j cgfuzq;fis A, B, C vdg; ngaupl;L itf;f. 
 

tpdh( 

^i& jug;gl;l A, B Mfpa cgfuzq;fs; vjw;fhfg; gad;gLj;jg;gLfpdwd? 
  

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

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& C vDk; cgfuzj;jpd; thrpg;gpidf; Fwpj;Jf; fhl;Lf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& ,tw;Ws; ehNshd;Wf;F ,uz;L jlitfs; thrpg;G ngwg;gLk; khjpup/khjpfisg; 
ngaupLf.  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
 
 



 

2 
 

 
khjpup - 3 
 

A - ];uPtd;rdpd; kiwg;G 
 

MrpupaUf;fhd mwpTWj;jy;(  ,e;j khjpupia A vdg; ngaupl;L itf;f. 
 
tpdh( 

^i& khjpup A apid ,dq;fhz;f. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

^ii&  

a& ,jw;F ntz;zpw g+r;R g+rg;gl;Ls;sjd; fhuzk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

b& ,jd; gf;fr; Rtu;fspy; gyfzp ,lg;gl;Ls;sjd; Nehf;fk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii&fhyepiy mtjhdpg;G epiyankhd;wpy; ,e;j mikg;gpDs; itf;fg;gLk; 
cgfuzq;fs; %ykhf mstplg;gLk; fhyepiyg; gukhzq;fs; ,uz;ilf; Fwpg;gpLf. 
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

khjpup - 4 
 

A - kiokhdp 

B - <u cyu; Fkpo; ntg;gkhdp 

C - jputkpy; ghukhdp 

D – xspr;nrwpTkhdp 
 

 

MrpupaUf;fhd mwpTWj;jy;( ,e;j cgfuzq;fis A, B, C, D vdg; ngaupl;L itf;f. 
 

tpdh( 

^i& A, B, C Mfpa cgfuzq;fspdhy; mstplg;gLk; gukhzq;fSf;fhd myFfs; 
  ahit? 

khjpup myF 
A  

B  

C  

D  
 
 

^ii& ,e;j cgfuzq;fspdhy; ngwg;gLk; thrpg;Gfs; cupa jpdj;Jf;nfjpNu fhiy 
khiy vd;w mbg;gilapy; Fwpg;gplg;gLk; cgfuzq;fisg; ngaupLf. 

 
khjpup - 5 
 

A - <u cyu; Fkpo; ntg;gkhdp  

B - cau;T ,opT ntg;gkhdp 

C – rhuPug;gjd; ml;ltiz 
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MrpupaUf;fhd mwpTWj;jy;( ,e;j cgfuzq;fis A, B, C vdg; ngaupl;L itf;f. <u 
cyu; Fkpo; ntg;gkhdpapd; <u Fkpo; itf;fg;gl;Ls;s ghj;jpuj;jpy; 
ePu; ,l;L itf;f. 

 

tpdh( 

^i& nghUj;jkhd khjpupiag; gad;gLj;jp ,e;jr; re;ju;g;gj;jpy; epyTk; rhuPug;gjidf; 
fzpf;f. ^thrpg;gpd; ngWkhdj;ijf; Fwpg;gpLf.& 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

^ii& ,e;j cgfuzq;fspy; Fwpj;j re;ju;g;gj;jpy; epyTk; ntg;gepiyia mwptjw;Fg; 

gad;gLj;jf; $ba cgfuzk;/ cgfuzq;fisf; Fwpg;gpLf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& ,jw;fika ,e;j re;ju;g;gj;jpy; miwntg;gepiiaj; Jzpf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
khjpup - 6 
 

A - cau;T ,opT ntg;gkhdpAld; $ba jhdpaq;fp <ug;gjd; khdp ^Hygrometer& 
 

MrpupaUf;fhd mwpTWj;jy;( ,e;j cgfuzj;ij A vdg; ngaupl;L itf;f. 
 
 

tpdh( 

^i&  cgfuzk; A apid ,dq;fhz;f. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^ii& ,e;j cgfuzj;jpd; %ykhf mstplj;jf;f thdpiyg; gukzk; / gukhzq;fisg; 
ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& ,e;j cgfuzq;fs; njhopw;gLk; Nfhl;ghL ahJ? 
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

Nju;r;rp kl;lk ; 1'4  
 

khjpup - 7 

i' rpwpa vQ;rpdpd; Kryj;Jld; $ba cUis  

ii' ,af;f toq;fpj; jz;L ^cam shaft& 

iii' Row;wpj; jz;L ^crank shaft& 
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MrpupaUf;fhd mwpTWj;jy;(  

 cUtpy; fhl;lg;gl;lthW khjpup P ,d; gFjpfis A, B, C vdg; ngaupl;L itf;f. 

 TDC, BDC Mfpatw;iwg; ngaupl;L itf;fTk; 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
tpdh( 

^i&  i' khjpupapYs;s A" B" C Mfpa gFjpfisg; ngaupLf.  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^ii& ,jpy; TDC, BDC vdg; ngauplg;gl;bUg;gd ahit? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& P khjpup A Ald; ,izf;fg;gLk; gFjpia Q kw;Wk; R Mfpa khjpupfspy; 
  vitahFk;? 

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

Nju;r;rp kl;lk ; 2'1  
 

khjpup - 8 
 

MrpupaUf;fhd mwpTWj;jy;(  

 A, B, C, D vdg; ngauplg;gl;l jd;dPu;g;Gg; Nghj;jy;fis gpd;tUkhW jahu;nra;J 
itf;fTk;. 
A – ntWikahf itj;jy; 

B – mupj;njLf;fg;gl; kz;iz jd;dPu;g;Gg; Nghj;jpypd; miug; gq;fpw;F epug;gp 
       itj;jy; 
C – mupnjLf;fg;gl; kz;zhy; miug; gq;F epug;gg;gl;l vQ;rpa gFjpia ePuhy; 
       epug;gp itj;jy;. 
 

D – jd;dPu;g;Gg; Nghj;jiy KOikahf ePuhy; epug;gp itj;jy;.  
 

 
 
 
     

 
 

TDC 

C 

BDC 

A 

B 
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            A                    B                     C                 D 
kz;zpd; Fwpg;gplnjhU ,ay;igr; Nrhjpg;gjw;fhd xOq;fikg;gpd; ehd;F epiyfs; 
jug;gl;Ls;sd. 
 
tpdh(  
 

^i& Nkw;gb xOq;fikg;Gfisg; gad;gLj;jp ngwj;jf;f kz; ngsjpf ,ay;igg; 
  ngaupLf. 

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

^ii& Nkw;gb xOq;fikg;gfspy; cyu; kz;zpd; jpzpit mstplg; gad;gLj;jg;gLk; 
xOq;fikg;Gf;fisg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& Nkw;gb xOq;fikg;Gf;fisg; gad;gLj;jpg; ngwg;gLk; thrpg;Gf;spy; tOf;fs; Vw;gl 
fhuzq;fs; ,uz;ilf; Fwpg;gpLf. 

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

Nju;r;rp kl;lk ; 2'1  
 

khjpup - 9 

A – gpa+w;Nwhkhdp 

B – jd;dPu;g;Gg; Nghj;jy; 

C - 2 mm Jisfs; nfhz;l mupjl;L 

D - ,yf;Nuhkhdp 

E – ePu;j;njhl;b 

F – kz; ePukhdpfs;  
 

tpdh( 
 

^i& Nkw;gb khjpupfspy; kz;zpd; cz;ikalu;j;jpia Jzptjw;F Njitahd khjpup 
fis njupTnra;J mtw;Wf;Fupa vOj;Jf;fis vOJf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& ,e;j cgfuzq;fspy; kz; ,ioaikg;igj; Jzptjw;fhd cgfuzq;fSf;Fupa 
vOj;Jf;fis vOJf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& Nkw;gb cgfuzq;fisg; gadgLj;jp kz; ,ioaikg;igj; Jzptjw;fhd Nfhl; 
ghl;bid voJf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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khjpup - 10 

A – cuYk; cyf;ifAk; ^Motar & pestle& 

B – cyu;j;jp 
tpdh( 
 

^i& A, B Mfpa khjpupfisg; ngauLf. 

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

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& kz;zpd; cz;ikalu;jpia JzpAk; gupNrhjidapd; NghJ ,e;j cgfuzq;fs; 
vjw;fhfg; gad;gLfpd;wd? 

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

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& 

a& - cgfuzk; B apd; mbapy; ,lg;gl;Ls;s gjhu;j;jk; vJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 b& - ,e;jg; gjhu;j;jk; vjw;nfd ,lg;gl;Ls;sJ? 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''' 
 

 
khjpup - 11 

A – Nygyplg;gl;l Nrhbak; n`f;rh nkw;wh nghRg;Ngw;Wf; fiuriyf; (fy;fd;) 
nfhz;l Kfit  

B – Ngyyplg;gl;l Viky; mw;fNfhy; fiury; nfhz;l Kfit 
 
tpdh( 
 

^i& jug;gl;Ls;s ,urhadg; gjhu;j;jq;fisg; gad;gLj;jp mstplg;gLk; kz;zpd; 
,urhad ,ay;G vJ?  

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

^ii& ,q;F jug;gl;l fy;fd; fiurYf;Fg; gjpyhfg; gad;gLj;jf;$ba NtW ,urhadg; 
gjhu;j;jk; xd;iwf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& jug;gl;Ls;s fiury; Nkw;gb Nrhjidf;fhfg; gad;gLj;jg;gLtjd; fhuzj;ijf; 
Fwpg;gpLf. 

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

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

khjpup - 12 

A – kz; ePukhdp 

B – kz;khjpup 
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MrpupaUf;fhd mwpTWj;jy;(  

 kz; ,ioaikg;G Kf;Nfhzp 

 
 
 
tpdh( 
 

^i& khjpup Aapidg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^i& khjpup Aapidg; gad;gLj;jp kz;zpd; ve;j ,ay;G Muhag;gLk;? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& jug;gl;l khjpnahd;wpy; 20] fspAk; 40] milaYk; cs;snjdpy; mjd; kz; ,ioa 
ikg;G tFg;ig fhz;f. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

Nju;r;rp kl;lk ; 2'1  
mjpf kzy; nfhz;l kz; - A 

mjpf fsp nfhz;l kz;    - B 

$l;nlU          - C 

 
MrpupaUf;fhd mwpTWj;jy;( Nkw;bgb khjpupfis jdpj;jdpNa ngj;jpupf; fpz;zq;fspy; 

,l;L A" B, C Nygypl;L itf;fTk;. 
 
tpdh( 
 

^i& jug;gl;Ls;s A, B Mfpa khjpupfspy; kz; Ez;Lisikia mjpfk; nfhz;l 
kz;izg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& <u tyaj;jpy; khjpup zCZ apd; jahupg;Gf;F kpfg; nghUj;jkhd Kiwiaf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

Sand 
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^iii& khjpup zCZ Ald; khjpup zBZ fyf;fg;gLtjdhy; Nkk;gLk; kz; ngsjpf ,ay;Gfs; 
,uz;ilf; Fwpg;gpLf.  

a - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''' 

b - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''' 
 

khjpup – 14  - kz; ePukhdp 
 

MrpupaUf;fhd mwpTWj;jy;( Nkw;gb khjpupia Nkirapy; ed;F xl;btpLf. 
 

tpdh( 

^i& ,e;j cgfuzj;ijg; gad;gLj;jp mstplg;gLk; kz; ,ay;igg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& Nkw;gb kz; ,ay;igr; Nrhjpf;Fk;NghJ kz; fiurypy; Kjypy; Nru;f;fg;gl 
Ntz;ba ,urhadg; gjhu;j;jj;ijg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& Nkw;gb Nrhjidapd;NghJ ,e;j cgfuzj;jpd; %ykhf Kjyhk;> ,uz;lhk; 
thrpg;Gf;fs;> kz; fiuriyf; nfhz;l msTr; rhbiaf; fyf;fpa gpd;du;; vt;tsT 
Neuj;jpd; gpd;du; ngwg;gLk;? 
(a) Kjyhk; thrpg;G '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
(b) ,uz;lhk; thrpg;G ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 
khjpup - 15 

A – if rha;Tkhdp ^clinometer& 

B – msf;Fk; rpy;Y ^measuring wheel& 
 
MrpupaUf;fhd mwpTWj;jy;(  

 if rha;Tkhdp kw;Wk; ^clinometer), msf;Fk; rpy;Y ^measuring wheel& Mfpatw;iw 

KiwNa A, B vdg; ngaupl;L itf;f. 

 msf;Fk; rpy;ypd; ifg;gpb> khdp> jjhq;fp> rpy;Y Mfpatw;iw 1, 2, 3, 4 vdg;    
ngaupl;L itf;fTk;. 

tpdh( 
 

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

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

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& B cgfuzj;jpy; 1, 2, 3, 4 vdf; Fwpg;gplg;gl;l gFjpfisg; ngaupLf. 
   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''                                                                                                                                       

^iii& cgfuzk; A apid eilKiw uPjpahfg; gad;gLj;Jk; re;ju;g;gj;ij vOJf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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Nju;r;rp kl;lk ; 3'1  
khjpup – 16 - mstpil Fwpf;fg;gl;l rpy tu;z tiuglq;fs; rpy  
 

  MrpupaUf;fhd mwpTWj;jy;(  

 VNjDk; xU ,lj;jpd; epw epytiuglj;ij ngw;Wf;nfhs;f. ,jpy; mstpik 
kw;Wk; ehd;F tiuglf; FwpaPLfNsDk; fhzg;gl Ntz;Lk;. 
^,e;j tiuglk; ^1(50000& jiuj;Njhw;w tiuglnkdpy; rpwe;jJ) 

 ,e;j tiuglj;jpYs;s FwpaPLfs; ehd;if A, B, C, D vdg; ngaupl;L itf;f. 
 

tpdh( 
 

^i& ,e;j cUtpy; cs;s A, B, C, D Mfpa tiuglf; FwpaPLfisg; ngaupLf. 

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

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

^ii& ,e;j tiuglj;jpd; mstpiliaf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
 
 

^iii&,e;j tiuglj;ijg; gad;gLj;Jtjdhy; tptrhaj; Jiwf;Ff; fpilf;Fk; gad;fs;     
,uz;L jUf. 

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

 

Nju;r;rp kl;lk ; 3'4  
khjpup - 17 

A -   30 kPw;wu; msTehlh 

B -   10 kPw;wu; msTehlh 

C -  tupirg;ghl;Lf; Nfhy; 

D -    jpirfhl;b 
 

MrpupaUf;fhd mwpTWj;jy;( rq;fpyp msit Kiwapy; gad;gLj;jgg;Lk;  30 m, 10 m  
msT ehlhf;fs;>  tupirg;ghl;Lf; Nfhy;> jpirfhl;b Mfpatw;iw 

KiwNa A, B, C, D vdg; ngaupl;L itf;f. 
 
tpdh( 
 

^i& rq;fpyp msitapd;NghJ gad;gLj;jg;gLk; Nkw;gb khjpupfisg; ngaupLf. 
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FwpaPl;L vOj;J khjpup gad;ghL 
A   
B   

C   

D   
 

 
Nju;r;rp kl;lk ; 5'1 
khjpup - 18 

- 50 ml fdtsTila %bAld; $ba kf;fhj;jp Nghj;jy; ^Macartney bottle& my;yJ 

  a+dpNtu;ry; Nghj;jy; (universal bottle&  
      Nrhjidf; Foha; 
      lu;`hk; Foha; ^Durhan's tube& 

 

MrpupaUf;fhd mwpTWj;jy;( 

 NkNy Fwpg;gpl;l cgfuzq;fisg; gpd;tUkhW ngaupl;L gir ehlhtpdhy; 
NkirkPJ xl;btpLf. 

  kf;fhj;jp Nghj;jy; ^Macarthy bottle& my;yJ  

  a+dpNtu;ry; Nghj;jy; (universal bottle&    - A 

Nrhjidf; Foha;       - B 

lu;`hk; Foha;          - C 
 

 

tpdh( 

 (i)  A" B, C Mfpa cgfuzq;fisg; ngaupLf. 
A - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

(ii) Nkw;Fwpj;j cgfuzq;fs; ve;j Nrhjidf;nfdg; gad;gLj;jg;gLfpd;wJ? 

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

khjpup - 19 

- 20cm  tpl;lk; nfhz;l nrr;rp jl;L  
  msTehlh  
 
tpdh( 

(i) jug;gl;Ls;s khjpupfisg; gad;gLj;jp mstplgg;Lk; ePu;epiyapd; ngsjpfg; 
gukhzk; ahJ? 

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

 
(ii) me;jg; gukhzj;ij Nrhjpg;gjw;nfd ngwg;gl Ntz;ba thrpg;Gfs; ,uz;ilf; 

Fwpg;gpLf. 
a - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''' 

b - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''' 
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khjpup - 20 

A - 2 m my;yJ rpwpa fz;fisf; nfhz;l tbjhs; 
B - Gdy; 
C - $k;Gf; FLit 
D – gFg;gha;Tj; juhR 
E – kpd;fdyLg;G 

 

MrpupaUf;fhd mwpTWj;jy;( NkNy jug;gl;l khjpupfis KiwNa A, B, C, D vdg; 
ngaupl;L itf;f.  

 
tpdh( 
 (i) ePupYs;s njhq;fy;epiyg; gjhu;j;jq;fis mstpLtjw;F Nkyjpfkhfj; Njitg;gLk; 

cgfuzq;fs; ,uz;ilf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(ii) ePupd; Nkw;gb gukhdj;ij mstpLk;NghJ mjd; nrk;ikf;nfd iff;nfhs;sg;gl 
Ntz;ba eltbf;if ahJ? 

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
(iii) fopTePupy; njhq;fy; epiyapYs;s nkhj;j jpz;kg; gjhu;j;jq;fisf;; Fiwgjw;nfd 

gad;gLj;jf;$ba gjhu;j;jq;fs; ,uz;ilg; ngaupLf.  
a - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''' 
b - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''' 

 

khjpup – 21 my;fhf;fs; nfhz;l ePu; khjpup 
 
tpdh( 
 
(i) jug;gl;l khjpupapd; Njhw;w epwj;ij mstpLtjw;Fg; gad;gLj;jg;gLk; epw 

mstpiliag; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

(ii) ePu;epiyfspy; gpd;tUk; epwq;fs; Vw;glf; fhuzkhd gjhj;jq;fs;/$Wfs;  
vitnadf; Fwpg;gpLf. 

a) gr;ir epwk; - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
b) ePy epwk;    - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
c) rptg;G epwk; -'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

Nju;r;rp kl;lk ;  5'3 
 
khjpup - 22 

fyq;fpa ePu; khjpup  
Nrhlh myk; rpwpjsT  
fy;rpak; i`Ngh FNshiul;L fiury;  
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MrpupaUf;fhd mwpTWj;jy;(  

 fyq;fpa ePiu vLj;J A vdTk; Nrhlhmyj;ij khjpup B vdTk; fy;rpak; 
i`g;ngh FNshiul;il C vdTk; ngaupl;L itf;f. 

 

tpdh( 

fyq;fpa ePupid (A) Rj;jpfupf;Fk;NghJ  B, C Mfpa khjpupfs; gad;gLj;jg;gLk;. 
(i) ePu;r; Rj;jpfupg;gpd; NghJ khjpup B apd; njhopw;ghl;ilf; Fwpg;gpLf.  

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

(ii) ePu;r; Rj;jpfupg;gpd;NghJ C apd; njhopw;ghl;ilf; Fwpg;gpLf. 
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

Nju;r;rp kl;lk ; 6'1  
 
khjpup - 23 ,ioatsu;g;G %yk; ehw;Wf;fisg; ngWtjw;fhfj; jahu;nra;ag;gl;l khjpup; 
 
Njitahd nghUl;fs;:  ,ioa tsu;g;G ehw;Wf;fs; mlq;fpa Nghj;jy; (Clfj;Jld;)  
 
 
 
 
 
 
 
 
tpdh( 
 

^i& Nkw;gb khjpupf;nfd mjpfstpy; gad;gLj;jg;gLk; Clfj;ijg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii&,q;F vf;]; gpdhd;iu (Explant) Rj;jpfupg;gjw;nfdg; gad;gLj;jg;gLk; ,urhadg; 
gjhu;j;jj;ijg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& ,q;F fpUkpGFj;jiyr; (innoculation)  nra;Ak; NghJ fpUkpaopf;fg;gl;l epiyiag; 

(Aseptic) NgZtjw;Fg;  gad;gLj;jg;gLk; cgfuzk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

Nju;r;rp kl;lk ;  6'1  
khjpup – 24 -  mKf;ftLfyd; ^Autoclave&  
 
MrpupaUf;fhd mwpTWj;jy;( cgfuzj;jpd; ngau; cgfuzj;jpy; nghwpf;fg;gl;bUg;gpd; 
mjid kiwj;J tpLf. 
 

tpdh( 
 

^i& ,e;j cgfuzj;ijg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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^ii& ,ioa tsu;g;gpd; NghJ ,jd; gad;ghL ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''' 

^iii& a - Nkw;Fwpj;j gad;ghl;bd;NghJ ,e;j cgfuz;jpDs; epyTk; mKf;fk; kw;Wk; 
ntg;gepiy Mfpatw;wpd; ngWkhdq;fisf; Fwpg;gpLf. 

   
     ntG;gepiy ''''''''''''''''''''''''''''''''''''''' mKf;fk; ''''''''''''''''''''''''''''''''''''''' 
 
        b – ,e;j epiyikia vt;tsT Neuj;Jf;Fg; NgZjy; Ntz;Lk;? 

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

 
Nju;r;rp kl;lk ; 6'2 
 khjpup – 25 - 

 

     A - $l;nlUTk;;    
   B - kzy;   
   C - Jk;Gj; J}s;  
   D - Nky;kz;           

                           

MrpupaUf;fhd mwpTWj;jy;( rpwpa ghj;jpuq;fs; ehd;fpy; khjpupfis A, B, C, D vdg; 
ngaupl;L itf;f. 
 
tpdh( 

 

^i& jf;fhsp tpj;Jf;fis ehw;WNkilapy; ,Ltjw;fhd Clfj;jpy; fl;lhakhfg; 
gad;gLj;jg;gl Ntz;ba gjhu;j;jq;fs;> mtw;wpd; tpfpjq;fs; Mfpatw;iwf; 
Fwpg;gpLf. 

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

    ^ii&; ehw;WNkil Clfk; njhw;WePf;fg;gLtjd; Nehf;fk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

    ^iii&;tu;j;jfuPjpahd ehw;WNkiliag; guhkupf;fg;gLk; gz;izapy; C apid 
njhw;WePf;Fk; Kiwia RUf;fkhff; Fwpg;gpLf. 

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

 

Nju;r;rp kl;lk ; 6'2  
khjpup – 26 
 

A -  kzy; 

B - $l;nlU 

C – nrq;fw;Wz;Lfs; my;yJ tpwFf;fupj; Jz;Lfs; 

D – Jk;Gj; J}s; 

E – ,iyAf;fy; 
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tpdh( 
 

^i& rhb Clfj;ij jahupf;Fk;NghJ Nkw;Fwpj;j xt;nthU khjpupapdJk; gpujhd 
mD$yk; xt;nthd;iwf; Fwpg;gpLf. 

 
 

khjpup gad; 
A  

B  

C  

D  

E  

 
 
 

khjpup - 27 
 

A -  neupNlhf;Nfh ehw;WNkil 

B – lnghf; ehw;WNkil 
 

MrpupaUf;fhd mwpTWj;jy;( khjpupfis A, B vdg; ngaupl;L itf;f. 
 
tpdh( 
 

^i& A vdf; Fwpg;gplg;gl;l ehw;WNkilapy; ,lj;jf;f gapu;tiffs; ,uz;ilf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& ehw;WNkil A apidg; gad;gLj;Jtjd; mD$yk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& new;nra;ifapy; gad;gLj;jg;gLk; Vida ehw;WNkil tiffSld; xg;gpLifapy; 

ehw;WNkil B apd; mD$yk;> gpujp$yk; xt;nthd;iwf; Fwpg;gpLf. 
 mD$yk; '''''''''''''''''''''''''''''''''''''''''' 
 gpujp$yk; '''''''''''''''''''''''''''''''''''''''''' 
 
 
 

Nju;r;rp kl;lk ;  7'1  
 
khjpup - 28 

A -  Nfhy;l; gp]; 

B - Vd;[y;  

C – igw;wu; 

D – fg;gp 

E – gpNsw;wp 
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MrpupaUf;fhd mwpTWj;jy;( ,e;j kPdpdq;fis A" B" C, D, E vdg; ngaupl;L itf;f. 
 
 

tpdh( 
 
 

^i&  A" B" C, D, E Mfpa kPdpdq;fspd; ,dg;ngUf;f Kiwfisf; Fwpg;gpLf. 
 
 
 
 
 
 
 
 

khjpup - 29 

A - ];Nthl;nuapy; 

B - Vd;[y; 

C - fg;gp  

D - gpNsw;wp 

E – jz;bah 
 

MrpupaUf;fhd mwpTWj;jy;( ,e;j kPd;fis A" B" C" D, E vdg; ngaupl;L itf;f. 
 

tpdh( 
 

^i& ,e;j kPdpdq;fspy; Fl;baPDk; kPdpdq;fs; vit? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& ,tw;wpy; RNjr kPdpdj;ijf; Fwpg;gpLf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& ,e;j kPdpdq;fspy;  me;epa Mf;fpukpg;G kPdpdk;/kPdpdq;fisf; Fwpg;gpLf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 
khjpup - 30 

A – tbfl;b 

B – fhw;W}l;b 

C – njhl;bapd; mbapy; ,Ltjw;Fg; gad;gLj;jg;gLk; fw;fs; nfhz;l igf;fw;W 

D – iftiy 
 

tpdh( 
 

^i& myq;fhu kPd; tsu;g;gpd;NghJ gad;gLj;jg;gLk; ,e;j cgfuzq;fspd; gad;ghL 
xt;nthd;iwf; Fwpg;gpLf. 

 

ngau; ,dg;ngUf;f Kiw 
A  

B  

C  

D  

E  
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cgfuzk; gad;ghL 

               A  

               B  

               C  

               D  

 

^ii& khjpup B apy; fhzg;gl Ntz;ba ngsjpf ,ay;nghd;iwf; Fwpg;gpLf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
 

khjpup - 31 

A -  iftiy 

B – fhw;W}l;lw; fy; 

C -  njhl;bia myq;fupf;fg; gad;gLk; gjjhu;j;jq;fs; 

D – fg;gp 
 

MrpupaUf;fhd mwpTWj;jy;( ,tw;iw khjpupfs; A" B" C" D vdf; Fwpg;gpl;L itf;f. 
 

tpdh( 
 

^i& ,e;j khjpupfs; vjw;nnnfdg; gad;gLj;jg;gLfpd;wd. 
 

cgfuzk; gad;ghL 

A  

B  

C  

D  

 

^ii& khjpup D apy; fhl;lg;gl;Ls;s kPdpd; ghy;epiyia vt;thW jPu;khdpf;fyhk;? 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

Nju;r;rp kl;lk ; 7'3  
 
khjpup - 32 

A -  Ijupy;yh 

B - typRNdupah  

C - mnghn[d;ud;(nff;fl;bah) 

D -Cryptocoryne 

E - Cabomba 
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MrpupaUf;fhd mwpTWj;jy;( Nkw;gb khjpupfis A" B" C" D, E vdg; ngaupl;L itf;f. 
 

tpdh( 
 

^i& Nkw;gb khjpupfisg; ngaupLf. 

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

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

E - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^i& ,e;j khjpupfspy; mjpfstpy; Vw;Wkjp nra;ag;gLk; khjpupfs; ,uz;ilg; ngaupLf. 
   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
     
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
khjpup - 33 

A -  Ijupy;yh 

B - typRNdupah  

C -  mnghn[d;ud;(nff;fl;bah) 
  

MrpupaUf;fhd mwpTWj;jy;(  Nkw;gb khjpupfis A" B" C vdg; ngaupl;L itf;f 
 

tpdh( 
 

^i& Nkw;gb khjpupfis ,dg;ngUf;ff; fl;likg;Gfisf; (Propogules) Fwpg;gpLf. 

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

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

^iii& Nkw;gb khjpupfis myq;fhu kPd;tsu;g;Gf; ifj;njhopypy; gad;gLj;Jtjw;fhd 
   fhuzq;fs; ,z;ilf; Fwpg;gpLf. 

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

Nju;r;rp kl;lk; 8'1  
 
 khjpup 34'   gpd;tUkhwhd jl;ilahd tif Kl;il milfhf;Fk; fUtpia jahupj;J 

ngauplhJ itf;fTk;. 
^,e;j xOq;fikg;gpd; Nky; %bapYs;s JisapD}lhf cl;gf;fk; ed;F 
njupaj;jf;fjhf xOq;fikg;ig Nkir kPJ tf;fTk;. kpd;Fopio 
xspur;nra;f.& 
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tpdh( 
jug;gl;l xOq;fikg;ig cl;Gwk; (fz;zhbj; Jz;bD}lhf) ntspg;Gwk; Mfpatw;iw 
mtjhdpj;J gpd;tUk; tpdhf;fSf;F tpil vOJf 
 

^i& ,e;j xOq;fikg;gpd; gad; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& xOq;fikg;gpYs;s gpd;tUk; gFjpfspd; njhopy; xt;nthd;iw Fwpg;gpLf.¡ 
 

  gFjp 
 

njhopy; 

kpd;Fkpo; 
 

 

ePu;g;ghj;jpuk;  
fhl;ngl;bapy; ,lg;gl;Ls;s 
Jisfs; 

 

tiy  

 
khjpup 35'  

 A – Kl;il 

B – mbkll;lk;  

C – fz;lypd; cgfuzk; 
 

MrpupaUf;fhd mwpTWj;jy;( Ntzpau; ,Lf;fpapy; thrpg;igg; ngwj;jf;f tpjkhf cl;Gf; 
nfhiy ,Wf;fkhf nrg;gQ;nra;J itf;f. 
 
 

tpdh( 
 

 

^i& khjpup C  apidg; gad;gLj;jp khjpup A apy; mstplj;jf;f ,ay;Gfs; ,uz;ilg; 
ngaupLf. 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''' 

ntg;gKjy; 

40 x        40 x 30m  
fhl;Nghl; ngl;b  

ntg;gkhdp 

tiy 

3-4 Kl;ilfs; 

ePu;g;ghj;jpuk; 

fz;zhbj; Jz;L 

2 cm 
cmtpl;lKila 
Jis 

  2 cm 
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 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& khjup B apidg; gad;gLj;jp mstplj;jf;f khjpup A  apd; gukhzj;ij vOJf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& NkNy ^ii& ,y; Fwpg;gpl;l gukhzj;jpd; Kf;fpaj;Jtk; ahJ? 
 
 

 
khjpup 36'   

1. gj;jpupifj; jhs;(fpopf;fg;glhj) 1-2 kbj;J itf;f 

2. Nfhopf;$l;L tiyj; Jz;L ^30 x 30 cm& 

3. Hard board ^30 x 30 cm msthd Jz;L& 
  

tpdh( 
 

^i& FQ;Rtjpiaj; jahupg;gjw;F kpfg; nghUj;jkhd khjpupiag; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& NkNy ^i& ,y; cq;fsJ njupTf;fhd fhuzk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& NkNy Fwpg;gpl;l nghUl;fisg; gad;gLj;jp FQ;Rtjpiaj; jahupf;Fk;NghJ Ngzg;gl 
Ntz;ba cauk; vt;tsT? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iv& ^iii& NkNy ePq;fs; Fwpg;gpl;l cauk; mjpfpj;jhy; Vw;glj;jf;f gpur;rpid ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
Nju;r;rp kl;lk; 8'2  

 
khjpup 37'  

A – cld;ghy; 

B –gpa+w;Nwhkhdp 

C - yf;Nuhkhdp 
 

MrpupaUf;fhd mwpTWj;jy;( NkNy jug;gl;l cgfuzq;fis B, C vdg; ngaupl;L 
itf;fTk;.¡ 

 
 
tpdh( 
 
 

^i& B, C Mfpa khjpupfisg; ngaupLf. 

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

C - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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^ii& B, C Mfpa khjpupfisg; gad;gLj;jp mstplj;jf;f A apd; gukhzq;fs; ahit? 
cgfuzq;fs; gukhzq;fs; 

B  

C  
 

^iii& B vDk; cgfuzj;ijg; gad;gLj;jp ghypy; thrpg;Gf;fisg; ngWk; re;ju;g;gq;fspy; 

nrk;ikia cWjpg;gLj;Jtjw;F mstpl Ntz;ba =  A apd; Vida ngsjpf ,ay;Gfs; 
vit?  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
Nju;r;rp kl;lk; 8'3  
 
khjpup 38   

 

1¡ 50 g epiw nfhz;l Nfhopapiwr;rpj; Jz;L  
2¡ kuf;fwp vz;nza; 

3¡ Nrhahg; gpupjnjLg;G ^Soy isolates& 
4¡ muprpj; jtpL                                 
5¡ tpRf;Nfhj;Jj; J}s;      
6¡ rpj;jpupf;fkpyk; 
7¡ nts;isg;g+z;L tpOJ 
8¡ kpsFj;J}s; 
9¡ kpsfha;j; J}s; 
 

,tw;iw ntt;Ntwhf ngj;jpupf; fpz;zq;fspy; ,l;L itf;f. 
 

 

tpdh( 
nrhNr[]; jahupg;Gf;Fj; Njitahd %yg;nghUl;fspy; rpy jug;gl;Ls;sd. 
 

^i& jug;gl;Ls;s %yg;nghUl;fspy; gpd;tUk; NjitfSf;nfdg; gad;gLj;jg;gLk; %yg; 
nghUs; xt;nthd;iwg; ngaupLf. 
^a& gpizg;Gg; gjhu;j;jq;fshfj; njhopw;gly; 

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

^b& gjkhf;fpahfj; njhopw;gly; 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& Fok;ghfpahfj; njhopw;gLk; gjhu;j;jq;fs; ,uz;L 

^a& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^b& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& nrhNr[]; jahupf;Fk;NghJ ,iwr;rpia miuf;Fk;NghJ mjw;F []; fl;bfs; 
Nru;f;fg;gLtjw;fhd fhuzk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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Nju;r;rp kl;lk; 8'4 
 
khjpup 39'  ( fz;lypd; cgfuzk; (ngauplhJ itf;fTk;) 
 
 

tpdh( 
 

^i& ,e;j cgfuzj;ijg; ngaupLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^ii& ,J vjw;nfdg; gad;gLj;jg;gLk;? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''' 

^iii& ,jidg; gad;gLj;jp Nrhjpf;ff; $ba ,ay;Gfs; ,uz;ilf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
khjpup 40'   

Kl;ilfs;  - 5 (gpshj;jpf;Ff; nfhs;fydpy; itj;J jpwe;j epiyapy; itf;f.) 

A  - ,yj;jpudpaw; juhR 

B  - miug; gq;F ePu; epug;gg;gl;l  500ml Kfit 

C  - Ntzpau; ,Lf;fp 
 
 

tpdh( 
 

^i& jug;gl;Ls;s Kl;ilfspd; Gjpa jd;ikiar; Nrhjpg;gjw;F gad;gLj;jf; $ba khjpup 
ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& Nkw;gb cgfuzj;jpYs;s fl;likg;G uPjpahd NtWghL ahJ? 
   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^iii& Kl;ilnahd;wpd; tbtr;Rl;bia fzpg;gjw;F cq;fshy; ngwg;gl Ntz;ba mstPLfs; 
ahit? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

Nju;r;rp kl;lk; 9'1  

 

khjpup 41'   

A – fgpy epwkhw;wk; Vw;gl;l thiof;fha;r; rPty;$ mg;gps; rPty; 

B – kPd; ghz;$ fiuAld; $ba ghz; Jz;L 

C – fukhyhf;fk; nra;ag;gl;l rPdpf; iury; (ngaupl;L itf;f) 

D – Kj;Jyhj; juhR (ngaupl;L itf;f) 
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tpdh( 
 

^i&  A, D Mfpa czT khjpupfspy; Vw;gl;Ls;s epw NtWghl;bw;F fhuzkhd capupurhad 
nry;thf;Ffis jdpj;jdpNa vOJf. 

 
 

khjpup 

 

nrad;Kiw 

A  

B  

C  

D  

 

^ii& ,tw;Ws; khjpup A apy; Vw;wgl;l nrad;Kiwf;Ff; fhuzkhd Gwf;fhuzpiaf; 
Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
Nju;r;rp kl;lk; 9'2 
 
khjpup 42'  
gr;ir epwk; ghJfhf;ff; $ba tifapy; cyuj;jg;gl;l ghfw;fha; rPty;fs; 
 
 

tpdh( 

^i& ,e;j khjpupiaj; jahu; nra;Ak;NghJ Nkw;nfhs;sg;gLk; Kw;gupfupg;G ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^ii& ,e;j khjpupapd; gr;ir epwj;ijg; ghJfhg;gjw;nfd gad;gLj;jg;gLk; gjhu;j;jk; ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^iii&,e;j khjpupapd; cyu;thd jd;ikia KbT nra;tjw;Fg; gad;gLj;jg;gLk; 
gukhzj;ijf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 
khjpup 43' ( rupahf ,Wf;fkilahj Nahf;fl; nfhz;l fpz;zk; 
 

MrpupaUf;fhd mwpTWj;jy;( Nahf;fl; fpz;zj;ij NkirkPJ xl;b itf;fTk; 
 

tpdh( 

^i) ,e;j khjpupapy; FiwghL Vw;gl;likf;fhd fhuzq;fs; ,uz;L jUf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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^ii) ,e;jf; Fiwghl;ilj; jtpu;f;ff; $ba nrad;Kiw xd;iwf; Fwpg;gpLf.  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 
khjpup 44'  

A – ghy;kg;h igf;fw;W 

B – khrpf;fUthl;Lj; Jz;L 

C – jfuj;jpyilf;fg;gl;l kPd;  

MrpupaUf;fhd mwpTWj;jy;( A, B Mfpa khjpupfspd; NkYiwapy; ew;fhg;Gr; nra;ag;gl;l 
Kiw fhzg;gbd; mjid kiwj;J tpLf. 
 

tpdh( 
 

^i& A, B, C Mfpa khjpupfspd; ew;fhg;G Kiwfisf; Fwpg;gpLf. 
 

 

khjpup 

 

ew;fhg;G Kiw 

A  

B  

C  

 

^ii& A, B, C Mfpa khjpupfspd; ew;fhg;Gr; nrad;Kiwapy; mjpf Nghriz ,og;G 
eilngWtJ vjpyhFk;? 
 

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

 

Nju;r;rp kl;lk; 9'3 
 
khjpup 45' 

A - ghy; igf;fw;W 
B – kh[upd; 
 

MrpupaUf;fhd mwpTWj;jy;( A, B Mfpa khjpupfspd; nghjpfis mfw;wp tpLf. 
 

tpdh( 

^i& tpw;wkpd;fs; ,l;L tsg;gLj;jg;gl;l ^enriched) khjpupiag; ngaupLf. 

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

^ii& tpw;wkpd;fs; ,l;L rj;J}l;lg;gl;l ^fortifed) khjpupiag; ngaupLf. 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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^ii& A, B Mfpa kjpupfisg; nghjpnra;Ak;NghJ nghJthfg; gad;gLj;jg;gLk; Kjd;ikg; 
nghjpapL gjhu;j;jq;fisg; ngaupLf. 
      A - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

Nju;r;rp kl;lk; 9'5  
 
khjpup 46'  

A -  fgpyepwf; fz;zhbg; Nghj;jy; 

B -  Kk;ik mluplg;gl;l nghjp 

C -  xspCLGLgftplf;$ba Nghj;jy; 

D – vz;nza;j; jhs; 

E -  nuw;whgf; 
 

 

tpdh( 
 

^i& jug;gl;ltw;Ws; nfhOg;G czTfis nghjpnra;tjw;F cfe;j nghjpapL gjhj;jq;fs; 
,uz;ilj; jUf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& jug;gl;ltw;Ws; xspapdhy; ghjpg;gilaj;jf;f czTfis nghjpnra;tjw;F cfe;j 
nghjpapL gjhj;jq;fs; %d;iwj; jUf. 

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

Nju;r;rp kl;lk; 9'7  
 
khjpup 47'  

A – gOjile;j epwk; kq;fpa epyf;fliy khjpup 

B - #iukPd; Jz;L my;yJ fPup kPd; 

C – md;dhrpr; rPty; 

D – gOjile;j kuts;spj; Jz;L 
 

 

tpdh( 
 

^i&  

a. khjpup D ia rikf;Fk;NghJ ntsptplg;gLk; thA vJ? 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

b. ,e;j er;Rj;jd;ikia jtpu;g;gjw;F iff;nfhs;s Ntz;ba eltbf;if ahJ? 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& khjpup A apy; cUthfj;jf;f xt;thikf; fhuzpiaf; Fwpg;gpl;L mjid cUthf;Fk; 
Ez;zq;fpiaj; jUf. 
xt;thikf; fhuzp- ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
Ez;zq;fp- '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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^iii& B, C Mfpa czfis cl;nfhs;tjhy; Vw;gLk; xt;thik ,ay;Gfs; ,uz;ilf; 
Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

Nju;r;rp kl;lk; 10'2  
 
khjpup 48'  

A – Ntzpau; ,Lf;fp 
B – ngdpw;Nwhkhdp^Penitrometer& 
C – gpwpl;Rkhdp ^Brixmeter& 
D – gpa+w;Nwhkhdp ^Butrometer& 
E –jd;dPu;g;Gf; Fg;gp 
F – ctu;j;jd;ikkhdp (Salanitymeter& 
G - pH khdp 
 

 

tpdh( 

^i& ,e;j khjpupfspy; gapu; tpisr;ry;fspd; Kjpu;r;rpj; jd;ikiaj; jPu;khdpg;gjw;F 
Njitahd ehd;F khjpupfs; kw;Wk; mtw;Wf;Fupa vOj;Jf;fs; mtw;wpdhy; 
mstplg;gLk; gukhzq;fs; Mfpatw;iw ml;ltizapy; vOJf.   

 
 

 
 

FwpaPl;L vOj;J 

 

gukhzk; 

1' 
  

2' 
  

3' 
 

 

4' 
 

 

 

^ii& fUg;gQ;rPdp jahupg;gjw;fhf fUk;Gj; jhtuj;ij mWtil nra;Ak;NghJ gad;gLj;  
jg;gLk; khjpup ahJ?  

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

Nju;r;rp kl;lk; 10'3  
 

khjpup 49'  ( eLj;ju msthd kPd; (fPupkPd;> rhiskPd;) gpd;tUk; ghfq;fisg; ngaupl;L 
         itf;f. 

A – khu;Gr;nrl;il 

B – g+%b 

C – tapw;Wg;Gwr; nrl;il 

D – thw;nrl;il 
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tpdh( 
 

^i& khjpupapYs;s A, B, C, D  Mfpa gFjpfis ngaupLf. 

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

B - ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

^ii& kPd;fspd; Gjpa jd;ikia ,dq;fhz;gjw;Fg; gad;gLj;jg;gLk; kPd;d;fspd; mq;fq;fs; 
my;yJ mtw;wpd; gFjpfs; ,uz;il cupa ,ay;GfSld; vOJf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^iii& kPd;fisf; nfhz;L nry;Yk; NghJ Vw;glj;jf;f Nrjq;fisf; Fiwg;gjw;nfd 
iff;nfhs;jjf;f eltbf;iffs; ,uz;ilf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

khjpup 50'  

 gOjile;j kPd; (fPupkPd; mynfhLth Nghd;w) I];fl;bfspDs; Gijj;J itf;f. 

 g+ %bia mfw;wp g+it ntspj;njupar; nra;J itf;f. 
 

tpdh( 
 

^i& ,e;j kPd; kdpj Efu;Tf;Fg; nghUj;jkw;wJ vd;gijf; fhl;Ltjw;fhd Gw ,ay;Gfs; 
%d;iwf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^ii& kPd; tpw;gid epiyaq;fspy; kPd;fis <f;fspd; njhy;iyapypUe;J ghJfhg;gjw;fhd 
Kiwnahd;iwf; Fwpg;gpLf. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''' 

^iii& kPd;fis ePz;lfhyk; NgZtjw;nfd gjg;gLj;jg;gLk; ngWkjpNru; cw;gj;jpfs; 
,uz;il vOJf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''' 

 
Nju;r;rp kl;lk; 11'2  
 
khjpup 51' 

A – gutyhf;fg;gl;l nghhypj;jPd; glyk; ^Diffused polyfilm& 10«10 cm 

B – njspthd Neub #upa xspiag; ngwj;jf;f nghypj;jPd; glyk; ^Clear polythene&  

      10«10 cm 
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tpdh( 
 

^i& ghJfhg;gpy;yq;fSf;F NtAnghUshfg; gad;gLj;jg;gLk; gjhu;j;jqfs; ,uz;L  A, B 
vdg; ngauplg;gl;Ls;sJ. ,e;j ,uz;L gjhu;jq;fspD}lhfTk; ,y;yq;fspDs; CLUTk; 
xspapd; msT kw;Wk; gad;ghL Mfpatw;iwf; Fwpg;gpLf. 

 
 nghypj;jPd; tif xsp CLUk; Mw;wypd; NtWghL gad;ghL 
A    

B    

 

 
khjpup 52 

A - 50% epoy;tiyj; Jz;L ^10«10 cm& 

B – mYkpdpndw;^Aluminet& Jz;L^10«10 cm & 

C - 80% epoy;tiyj; Jz;L ^10«10 cm & 
 

 

tpdh( 
 

^i&  gpd;tUk; gapu;fSf;F epoy; toq;Ftjw;nfd gad;gLj;jf;$ba khjpupiag; ngaupLf. 
Xu;f;fpl;L  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''' 
me;J}upak;¡ '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

^ii& khjpup B apw;F mjidg; gad;gLj;Jtjd; Nehf;fj;ijf; Fwpg;gpLf. 
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
Nju;r;rp kl;lk; 11'3  
 
khjpup 53 
 

A - epoy;tiyj; Jz;L ^10cm«10 cm& 

B – g+r;rpnajpu;g;G epoy;tiyj; Jz;L ^10cm«10 cm& 

C – Gwt+jhf; fjpu;fSf;F vjpu;g;Gj; jd;ik nfhz;l nghypj;jPd; 

       ^UV resistant clear polythene& ^10cm«10 cm& 

MrpupaUf;fhd mwpTWj;jy;( khjpup C ia Gwt+jhf; fjpu;fSf;F vjpu;g;Gj; jd;ik nfhz;l 
nghypj;jPd; vdg; ngaupl;L itf;f. 

 

tpdh( 
 

^i& jug;gl;l khjpupfisg; ngaupLf. 

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

B - '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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



 

28 
 

^ii& ghJfhg;G ,y;yq;fspDd;shd gapu;r;nra;ifapd;NghJ C iag; gad;gLj;Jk;NghJ mjpy; 
fhzg;gl Ntz;ba rpwg;gpay;G ahJ? 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

 
 

 
 


