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gFjp A – mikg;Gf; fl;Liu 

1. (A) 

i. nkhj;jj; jpz;kg; gjhu;j;jq;fs; cau;thf fhzg;gLjy; (3000mg/l – 10000mg/l) 
fe;jfj;ijAk; ,Uk;igAk; nfhz;bUg;gjhy; ctg;gw;w kzk; 

ctg;gw;w Rit         (2x3=6) 

ii. czT my;yhj ifj;njhopy; Kiw       (3) 

iii. pH 6.5 – 8.5          (3) 

iv. fy;rpak; kw;Wk; kf;dPrpak; mad;fspd; nrwpT cau;thff; fhzg;gly; (3) 

v. iej;jpNuw;Wf;fspd; eQ;rhf;fg;gl;l ePu;       (3) 

vi. iej;jpiul;Lf;fis gad;gLj;Jk; Ez;zq;fpapdq;fis ePupy; mwpKfk; nra;jy; (3) 

   (B)  

i. ngw;Nwhypa IjNuhf;fhgd;fs; gPilf;nfhy;ypfs; ghu cNyhfq;fs; (2x3=6) 

ii.  

 Nghrizj; jd;ik nfhz;l czT fpilj;jy; 

 Rfhjhukhd ghJfhg;ghd czT fpilj;jy; 

 czTg; gjpTw; nrad;Kiwapy; NeubahfNth kiwKfkhfNth njhlu;GWNthu; fhuzkhf 
czTld; ghjfkhd nghUl;fs; NrUk; re;ju;g;gk; FiwT vDk; cWjpg;ghL fpilj;jy; 

 cw;gj;jp nra;jy; re;ijg;gLj;jy; Mfpatw;wpd; NghJ FiwghL Vw;gbd; mf;FiwghL 

epfo;e;j ,lk;, jpfjp, Neuk;, mjw;fhd fhuzk; Nghd;wtw;iw mwpa Kbjy;.  

          (2x3=6) 

iii. cw;gj;jp my;yJ Nrit juj;Jf;F mikthff; fhzg;gly; 
cupa epWtdj;jpy; ju cWjpg;ghl;L Kfhikj;Jt Kiwik eilKiwg;gLj;jg;gl;bUj;jy;. 
tUlhe;j nkhj;j tUkhdj;jpy; 0.055 ,id ,yq;if ju epu;za epWtdj;jf;F 

toq;Ftjw;F cld;gly;.      (2x3=6) 
 

(C)  

i.   a. Lactobacillus sp       (3) 

 b.Acetobctor sp, Lactobacillus sp, Yeast sp/kJt ,dq;fs;  (3) 
 

(D) 

I. i.Fuf;fd;         (3) 

       ii.jtpL kuj;J}s;       (3) 

       iii.kuts;sp kh       (3) 

       iv. fr;rhd; vz;nza;      (3) 

II. ISO 22000        (3)   

                (20x3=60) 
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2. (A) 

i. kapu;fs; gprpu;fspd; tsu;r;rp 
epwg;nghUl;fs; 

fhk;Gld; ,izAkplj;jpy; fhzg;gLk; tsu;r;rp   (2x3=6) 

ii. mWtil nra;jgpd; gOj;jy; epfo;tjpy;iy vd;gjdhYk; RthrtPjk; njhlu;r;rpahf 
FiwtJld; vupyPdpd; msT Fiwthf ,Ug;gjdhYk;.           (3) 

(B)  

i. a. cg tsu;g;ig Nkw;nfhs;tjd; fhuzkhf cg tsu;g;G Clfj;jpy; tpUj;jpailAk;     
jhtuj;ij khw;Wk; NghJ Vw;gLk; Ntu;r;rpijit jLg;gjw;F. 

b. xNu Clfj;jpy; tsu;g;Gr; nra;Ak; NghJ Vw;gLk; Nghrizf;FiwT fhuzkhf 

ehw;Wf;fs; eyptiltij jtpu;g;gjw;F.    (2x3=6) 

 

ii. kfue;jkzp #y;       (2x3=6) 

iii. cr;rpg;gpupapioaf; fyq;fspy; ituRfs; fhzg;gLtjpy;iy/ cr;rpg; gpupapioa fyq;fs; 
gpupifailAk; tpjk; mjpfkhjypdhy; ituR njhw;W mw;wpUf;Fk;. (3) 

(C) 

i. fhw;Wf;Fupa tsu;g;G Kiw    (3) 

ii. A. ];iuuNghk;      (3) 

B. gpsh];bf; ftrk;      (3) 

C.Nghrizj;jputj; njspg;ghd;         (3) 

iii. tsu;r;rp tPjk; mjpfk;     (3) 
njhFjpia guhkupg;gJ ,yF    (3) 

Fiwe;jsT ePUk; NghrizAk; NghJkhdjhFk;. (3) 

(D) 

i. Xl;Lz;zp, Nehahf;fp, ,iunfstp   (3x3=9) 

ii. A.Bacillus thuringensis     (3) 

B.lafy bird, Cytrobagus salviniae   (3) 

         (20x3=60) 

3.  (A) 

i. a. gad;gLj;jg;gLk; ve;jnthU %yg;nghUisAk; xNu jlitapy; mfw;wpf;nfhs;tjw;F   
   gjpyhf kPz;Lk; kPz;Lk; gad;gLj;jyhFk;.                          (3) 

b. Neha; Vw;glhj re;ju;g;gj;jpy; gz;iz tpyq;FfSf;F Ez;Zapu; nfhy;ypfis   

   nfhLg;gij jtp;u;j;jy;. 
   %yg;nghUl;fisAk; kPjpg;nghUl;fisAk; nfhs;fyd;fspy; Ftpg;gijj; jtpu;j;jy; (3) 

c. #oYf;F jPq;F gaf;Fk; nghUl;fs; gad;gLj;Jtij jtpu;j;jy;.              (3) 

d. kPs; Row;rp %yg;nghUl;fs; tpyq;F %yg;nghUl;fs; kw;Wk; fopTg;nghUl;fis kPs;     

   Row;rpf;Fl;gLj;jy;.                             (3) 
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    (B) 

i. FSH 

LH 

Prostoglandin      (2x3=6) 

ii. ghupastpyhd Fsp&l;Lk; miwfs;   (3) 

iii. Fsp&l;bia ed;F Rj;jkhd epiyapy; NgZjy; (3) 
Fsp&l;bapDs; czit itg;gjw;F Kd;du; czit ed;F %Ljy;. (3) 

iv. ntg;gkhd tspj;jhiuapdJ Ntfkhf nrYj;jif %ykhf jhdpaq;fs; NkYk; fPOkhf 
mjpu;e;J ePiu ,of;fpd;wJ.    (3) 

(C) 

i. a. Nfruq;fis mfw;Wjy;    (3) 

b. Fwpia %bf;fl;Ljy;     (3) 

(D) 

i. ctu;j;jd;ikahf fl;Lg;gLj;jy;  
capupdq;fspd; fopTg;gjhu;j;jq;fis mfw;Wjy; 
Njitaw;w my;fhf;fis mfw;Wjy 

fyq;fw;jd;ikia fl;Lg;gLj;jy;   (2x3=6) 

ii. a. ed;dPu;      (3) 

b. ctu;ePu;      (3) 

iii. 1. ruzhyaq;fs; Njrpa G+q;fhf;fs; Nghd;wd cy;yhrg;gazpfspdhy;  gad;gLj;jg;gLk;  

iv. 2. gpuNjrq;fs; murhq;fj;jpdhYk; rk;ge;jg;gl;l jug;ghYk; rl;l uPjpahf ghJfhg;G       
nra;jy; 
  Rw;whly; Kf;fpaj;Jtk; tha;e;j ,lq;fs; rfy jug;gpduhYk; ftdj;jpw;Fs;shjy; 
3. jfty;fs; Nrfupf;fg;gly; fw;iffs; Nkw;nfhs;sg;gLjy; Nghd;wit fhg;Gr;  

nra;ag;gly; 

        (2x3=6) 

v. cy;yhr gazg;nghwp tpkhd gaz tha;g;G Nghd;wtw;iw Kd;nkhopjy;  
cs;ehl;L ntspehl;L cy;yhr gazpfSf;F cy;yhrg; gazk; njhlu;ghd re;ju;g;gq;fis 
Kd;nkhopjy;    

 (2x3=6) 
 

        (20x3=60) 

4.(a) 

i. gFjp              gad; 

a- Jthuk;     Nkyjpf ePu; tbe;J nry;y  (3) 

b. xl;Lj;Jz;L/tise;j Jz;L  ePu; tbjiy ,yFgLj;jy;  (3) 

c. ,iyAf;fy; Nghrizia toq;Fjy;  (3) 

d. Clff;fyit    ePiug;gw;wp itj;jpUj;jy; Nghrizia 

  toq;fy;  (3) 
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(b)  

i. vspa #upa ,dg;ngUf;fp    (3) 

ii. mD$yk; - nryT FiwthdJ, ,yFthf tbtikj;Jf; nfhs;syhk; (3) 
gpujp$yk; - nghypj;jPd; #oiy khrilar; nra;jy; , kPsg; gad;gLj;j         
Kbahik           (3)  
             

(c) 

i. mad <u kiof;fhLfs;/<u vd 

ii. Wk; gRikahd fhLfs;  (3) 

iii. A – Xq;fp tsUk; jhtuk; 

B – tpjhdg;gil 

C – cgtpjhdg;gil 

D – fPo;g;gil        (4x3=12) 

iv. kiotPo;r;rp – 2500mm ,Yk; mjpfk; 

ntg;gepiy – 27oC – 300C      (3) 

(D) 

i. a. re;jdk; 

b. fuhk;G 

c. Nwhrh, ky;ypif       (3x3=9) 

ii. jpl;lkpliy Nkw;nfhs;sf;$bauhf ,Uj;jy; 

xOq;fikf;ff; $batuhf ,Uj;jy; 
fz;fhzpj;jiy Nkw;nfhs;sf; $batuhf ,Uj;jy;    

Mgj;Jf;fis Kfhik nra;gtuhf ,Uj;jy;    (4x3=12) 

 

(20x3=60) 
 

 

tpdh 05  

a) ePu; Kjypy; ,Ue;J gapu;nra; epyk; tiu GtpaPh;g;G tpirf;F vjpuhf Fwpj;j 

mOj;jj;Jld; ePiug; gk;gg; gad;gLk; mikg;G gk;gp vdg;gLk;. 

  

i) ,lj;Jf;fplk; nrd;W tptrhaj; NjitfSf;F epPiug; ngw;Wf; nfhLj;jy;.  

ii) ePu;g; gk;gpapd; nfhs;sT 

iii) gk;gg;gLk; ePupd; J}a;ik  

iv) cwpQ;ry; epuy; (6 kPw;wu; nfhz;lJ.) 
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v) ePiu cau;j;Jk; nkhj;j epuy; - nkhj;j epuYf;F Vw;g nghUj;jkhfj; 

njupT nra;a ntz;Lk;.  

vi) cjpupg; ghfq;fis ngw;Wf; nfhs;Sk; trjp 

vii) epahakhd tpiy 

viii) cj;juthjk; mspf;fg;gl;lJ.  

(8 x 3 = 24 Gs;spfs;)   

b)   

1. tsp khriljy;  

(i) mNkhdpah thAitg; gad;gLj;jp gf;uPupahf;fs; mkpyq;fis cUthf;Fk;.  

(ii) fwitfsJ czTf; fhy;tha;j; njhFjpapdpd;Wk; kw;Wk; tPLfspy; tsu;g;Gr; 

nra;ag;gLk; ,iu kPl;Fk; tpyq;Ffspd;Wk; CH4 thATk; kz;lyj;Jf;F 

tpLtpf;fg;glr; nra;Ak;. 

(iii)tpyq;F tsh;g;G kw;Wk; mjDld; njhlh;ghd njhopy; Jiwfspdpd;Wk; tsp 

kz;lyj;Jf;F SO2 thATk; tpLtpf;fg;glr; nra;Ak;.  

(iv) N2O Tld; fye;J mkpykio cz;lhFk; 

(v) Gy; epyq;fs; mtw;Wld; njhlh;ghd tplaq;fspy; gad;gLj;jg;gLk; ,urhadg; 

gjhu;j;jq;fs; fhuzkhf tspkhriljy;.  

(2 x 3 = 6 Gs;spfs;)    

2. jiu khriljy;  

(i) ,iu kPl;Fk; tpyq;Ffs; mlq;fyhf gz;iz tpyq;Ffspd; nghUl;L Gy; epyq;fs; 

gupghypf;fg;gLfpd;wd. 

(ii) ngUkstpy; tptrha ,urhadq;fSk; nraw;if tskhf;fpfSk; 

gad;gLj;jg;gLfpd;wd. 

(iii)er;R ,urhadg; gjhu;j;jq;fisAk; ghukhd cNyhfq;fisAk; NtW  

cNyhfq;fisAk; nfhz;litahFk;.  

(iv) gz;iz tpyq;FfSf;F toq;fg;gLk; fhy;eil kUe;Jfs;, XNkhd;fs, ; Ez;Zapu;f; 

nfhy;ypfs; Nghd;wit kyj;Jld; jiuia milAk;.     

3. ePu; khriljy; 

(i) gz;iz tpyq;Ffshy; tpLtpf;fg;gLk; kyk;> rpWePu;> Kjyhdtw;wpy; fhzg;gLk; 

Nghridg; gjhu;j;jq;fs; kio ePupy; fiue;J kz;iz mile;J ,Wjpahf ePu; 

%yfq;fis milAk;.  

(ii) ePu; %yfq;fspy; fhzg;gLk; ,j;jifa Nghridg; nghUl;fshy; my;fhf;fs; 

tsu;e;J ePu; kyu;r;rp Vw;gLk;.  

(iii)ePupy; fhzg;gLk; xl;rprdpdsT Fiwe;J ePu; thOapu;fs; ,wf;f nra;Ak;.  
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(iv) kz;iz milAk; iejurd; Nghd;w Nghridg; nghUl;fs; iejpNul;Lf;fshf 

khw;wkilAk;.  

(v) iej;jpNuw;Wf;fs; kioePupy; fiue;J ePu; Kyfq;fSf;F Nru;tjhy;  

(2 x 3 = 6 Gs;spfs;)    

   

4. kdpju;fSf;F cz;lhFk; ghjpg;Gf;fs;.  

1) NO2, SO2 thAf;fshy; FUjpf; fyq;fs; J}z;lg;gLk;.  

2) ePupy; fiue;J fhzg;gLk; cau; nrwptpyhd NO3- fis nfhz;l ePupid 

mUe;Jtjd; %yk; ePyf; Fe;ijfs; cUthfr; nra;jy;.  

3) fUTw;w jha;khupd; fUr; rpijTfs; ,lk;ngWk;  

4) Kisa tpUj;jpapd; NghJ gpwo;Tfs; cUthfr; nra;Ak;.  

5) H2S thAit Rthrpg;gjd; %yk; njhz;ilapy; ghjpg;Gf;fs; Vw;gLk;.  

(2 x 3 = 6 Gs;spfs;)    

c)  

1) mghaq;fisg; gFg;gha;T nra;jy;  

- czT cw;gj;jpia Nkk;gLj;Jk; NghJ ,lk; ngwj;jf;f mghaq;fis ,dq;fz;L 

mit epfOk; gbKiwfis cs;slf;fp jdpj;jdpahf Muha;tNj ,k;Kiwapd; 

NghJ nra;ag;gLk;.  

   

2) mtjpf; fl;Lg;ghl;Lg; Gs;spfisj; jPu;khdpj;jy;.  

- nrad;Kiwapd; NghJ ngsjPf uPjpapy; ,urhad uPjpapy; my;yJ capupay; 

fhuzpfs; %yk; fl;Lg;gLj;jj;jf;f ve;jnthU gbKiwiaAk; my;yJ ve;jnthU 

KiwapaiyAk; mtjpg;Gs;spahff; Fwpg;gplyhk;.  

- cztpy; epfoj;jf;f Rfhjhug; ghJfhg;G mghaq;fisf; fl;Lg;gLj;jj;jf;f $ba 

mtjpg;Gs;spfNs mtjpf; fl;Lg;ghl;Lg; Gs;spfs; vdg;gLk;.  

    

3) mtjp vy;iyfisj; jhgpj;jy;  

- mtjpf; fl;Lg;ghl;Lg; Gs;spfspy; cztpy; MNuhf;fpa  ghJfhg;G kPJ Vw;glj;jf;f 

mgha epWtdq;fis jtpu;j;jy; Ntz;Lk; my;yJ ePf;Fjy; Ntz;Lk;. 

- ,q;F mt;thwhd mgha epyikfs; Vw;glj;jf;f Nghf;F Fwpj;Jf; ftdQ; nrYj;jp 

mit Vw;Wf; nfhs;sj;jf;f kl;lj;Jf;F ,l;Lr; nry;yg;gLk;.  

 

4) mtjpf; fl;Lg;ghl;Lg; Gs;spfis mtjhdpj;jy; 

- ,g;gbKiwapd; NghJ ,dq;fz;l mtjpf; fl;Lg;ghl;Lg; Gs;spfs;  cupa tifapy; 

guprPyidf;F cl;gLj;jg;gLk; mjw;fhf ntg;gkhdp> Neuq;fzpfUtp  PH khdp> 
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<uypg;ig msf;Fk; cgfuzq;fs;> ghukhdp  Nghd;wtw;iw gad;gLj;jyhk; ,e;j 

Ez;zha;T njhlu;r;rpahf nra;ag;gLjy; Ntz;Lk;. 

 

5) jpUj;jk; nra;tjw;Fupa cj;jpfis jPu;khdpj;jy;  

- myFf; fl;Lg;ghl;Lg; Gs;spfis mtjhdpf;Fk; NghJ ,dq;fz;l FiwghLfis 

mtjhdpf;Fk; NghJ ,dq;fz;l FiwghLfis> tOf;fisj; jtpu;g;gjw;fhfTk; 

nrad;Kiwapd; my;yJ gbKiwapd; epge;jidfisj; Njitahd kl;lk; tiuapy; 

,l;Lr; nry;tjw;fhfTk; ifahsj;jf;f cj;jpfs; ,dq;fhzg;gl;L gjpT 

nra;ag;gLk;.  

 

6) jpUj;jQ;nra;tjw;Fupa nrad;Kiwiaj; jhgpj;jy;  

- Kd;ida gbKiwapd; ,dq;fz;l cj;jpfs; ,q;F eilKiwg;gLj;jg;gLk;. 

cw;gj;jp rupahf eilngWfpd;wjh, nrad;Kiwapd; NghJ  jpUj;jQ; 

nra;ag;gl;lthW mtjpf; fl;Lg;ghl;L Gs;spfs; njhopw;gLfpd;wdth,  

nrad;Kiwfs; rupahf gjpT nra;ag;glfpd;wdth vd;gJ ,g;gbKiwapd; NghJ 

guprPypf;fg;gLk;.  

7) rupahd mwpf;ifg;gLj;jiyAk; mwpf;iffisAk; NgzptUjiyAk; cWjpg;gLj;jy; 

1) nra;d;Kiwf;fhfj; jahupf;fg;gl;l jpl;lKk; cupa Jiz mwpf;iffSk;.  

2) myFf; fl;Lg;ghl;Lg; Gs;spfs; njhlu;ghd mwpf;iffs;  

3) jpUj;jq;fs; gw;wpa mwpf;iffs;  

4) jpUj;jq;fs; nra;j gpd;du; nrad;Kiw rupahfr; nraw;gLfpd;wik gw;wpa mwpf;if.  

 (7tplaq;fs; (7 x 1 = 7 Gs;spfs;)    

 (7 tplaq;fis tpsf;Fjy; (7 x 3 = 21 Gs;spfs;) 

(30Gs;spfs;) 

tpdh ,y 06.   

a)     

1) kio tPo;r;rpapd; my;yJ ePu;g; gha;r;rypd; msT  

- kio tPo;r;rp mjpfupf;Fk; NghJ my;yJ epfOk; ePu;g;ghrdk; nra;Ak; NghJ 

mjpfupg;gjhy; kz; epuk;gy; epiyia milAk;.  

   

2) epyj;jpd; mikT  

- rha;thd epyj;jpy; Xb topjy; mjpfupg;gjhy; kz;zpd; ePu; cwpQ;Rk; Mw;wy; 

FiwtilAk; 
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3) ghiwfspdJk; kz;zpdJk; jd;ik  

- kz;zpd; Ez;Jisj; jd;ik mjpfkhdjhapd; kz;zpy; fhzg;gLk; kz; 

,ilntspfspd; msT mjpfkhdjhifapdhy;  

milay;> kzw;fy;> Nghd;wit epyf;fPo; ePupd; mirTf;Fg; NghJkhd msT 

CLGftpLk; jd;ikia vw;gLj;Jk;.  

   

4) ghiwfspd; mikg;G 

- fpilahf mike;js;s ghiwg;gil Nghd;wy;yhJ rha;thf mike;Js;s 

ghiwg;gil ePu; mire;J nry;tij ,yFgLj;jy;. 

   

5) jhtuf; Fbj; njhifAk; Vida Nrjg; nghUl;fSk;  

- ,it ePiuj; kjf;fp itj;J kz;zpd; Clhf ePu; CLtbtjw;F mjpf  Neuj;ij 

toq;Fk; jhtu Ntu;fs; fhuzkhf Xb topjy; Fiwtiltjhy; ePupdhy; kz; epyk; 

gykiltJ vspJgLj;jg;gLk;.  

   

6) kdpj njhopw;ghLfs;  

- kdpjdhy; nra;ag;gLk; mgptpUj;jp kw;Wk; efu kakhf;fy; eltbf;iffspd; NghJ 

,lk; ngWk; rpy nraw;ghLfs; fhuzkhf kz; Nkw;gug;gpd; kiwg;G ePf;fg;gLtjhy; 

Nkw;gug;gpy; ePu; Xb topjy; Jupjg;gLj;jg;gLk;.  

(6 tplaq;fs; (6 x 1 = 6 Gs;spfs;)    

 (6 tplaq;fis tpsf;Fjy; (6 x 3 = 18 Gs;spfs;) 

(24 Gs;spfs;)    

tpdh ,y 06. 

- Rw;Wyhj; jyq;fs; njhlu;ghf Nghjpa mwpTk; mDgtKk; ,Uj;jy; Ntz;Lk;.  

- czT kw;Wk; ghd tplaq;fs; njhlh;ghf mwpTilatuhf ,Uj;jy; Ntz;Lk;.  

- mtru epiyikfspy; cfe;j jPu;khdq;fis Nkw;nfhs;Sk; jpwDilatuhf 

,Uj;jy; Ntz;Lk;. 

- cy;yhrg; gazpAld; xOf;f rPyj;JlDk; fz;zpakhd KiwapYk; goff; 

$batuhf ,Uj;jy; Ntz;Lk;.  

- tpNrl ftdaPu;g;Gf;Fs;shFk; ,lq;fs; gw;wpa Nghjpa mwpT ,Uj;jy; Ntz;Lk;.   

  (6 tplaq;fs; (6 x 1 = 6 Gs;spfs;)    

 ( 6 tplaq;fis tpsf;Fjy; (6 x 3 = 18 Gs;spfs;) 

(25 Gs;spfs;)     
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b)    

1) gz;izapy; cs;s fl;blq;fs;  

 

2) fsQ;rpaq;fs;  

 

3) fhy;eil kidfs;  

 

4) myq;fhuf; fl;likg;Gf;fs;  

 

5) kl;fhg;gpw;fhd fl;likg;Gf;fs; 

 

6) rf;jp tYg; gpwg;ghf;ff; fl;likg;Gf;fs;  

 

7) gapu;g; ghJfhg;Gf; fl;likg;gf;fs;  

 

8) ePu; tpepNahff; fl;likg;Gf;fs;.  

(tplaq;fs; (8 x 3 = 24 Gs;spfs;)    

 

 

tpdh ,y 07     

a)    

1) ,ioa tsu;g;G mynfhd;wpy; gpd;tUk; gFjpfs; njhw;W ePf;fk; nra;ag;gly; 

Ntz;Lk;.  

 vf;]; gpshd;w; - gad;gLj;Jk; jhtug; gFjp  

ePupy; fOTjy; - 70% mw;fNfhypy; fOTjy; - 5-20% nrwpT fpsprupd; mkpyj;jpy; 

fOTjy.;    

 

 cgfuzq;fSk; fz;zhbapyhd nghUl;fSk;  

kpd;fdyLg;gpy; - 150ºC  - 170ºC  1 – 1 ½ kf;Fjy;  

 

 Nghrid Clfk;  

 mKf;ftLfyu; - <untg;gKiw 121ºC  1.06kg cm2   15 -20 epkplk;  
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 njhw;W ePf;Fk; mYkhup  

gad;gLj;j Kd; 20-30 epkplk; ry;Nyhw; my;yJ nlw;Nwhy; gpd; 70% mw;fNfhypd; 

nrupak; nray;  

   

 ,ioa tsu;g;G miw  

thuj;Jf;F xU jlit nlw;Nwhy; my;yJ ry;Nyl; Nru;j;jy;.  

   

 kz; Clfk;  

 180ºC ntg;gkhdpapd; kpd; fdyLg;gpy; 2 – 3 kzpj;jpahyk; ntg;gkhf;fy; 

 

 (6 x 4 = 24 Gs;spfs;)       

b)  

1) kz;izg; Gul;Ljy;  

2) fw;fs; epyf;fPo; jhtug; ghfq;fis mfw;Wjy;  

3) 10 – 15 cm cauKk; 1m mfyKk; nfhz;ljhd ghj;jpfis mikj;jy;  

4) ghj;jpia #o 30cm msthd tbfhyikj;jy;  

5) jahu; nra;j Clff; fyitia 5cm cauj;Jf;F guTjy;.  

6) ehw;W Nkiliaj; njhw;W ePf;fy;  

7) ehw;W Nkilapy; rpwg;ghd <uypg;ig NgZjy;  

8) cupa ,ilntspfspy; rhy;fspDs; tpj;Jf;fis ,l;L Clff; fyitiahy; 

%Ljy;  

9) %Lgilia ,l;L ePiuj; njspj;jy;  

10) #upa xsp> kio> Mfpatw;wpypUe;J ghJfhg;G toq;Fjy;  

11) ePu;g;ghrdk; - J}ty; Kiwapy; ePiuj; njspj;jy; gdpg;Gfhu; tbtpy; njspj;jy;  

12) grisaply; - ,urhadg; grisia ePu;g;grdj;Jld; ,ly;  

13) fisf;ffl;Lg;ghL – Rw;Wg; Gwr; #oiy fisfspd;wpg; guhkupj;jy;  

14) gPilf; fl;Lg;ghL – njhlu;r;rpahd fz;fhzpg;G   

15) ehw;Wf;fis td;ikg;gLj;jy; - ePiu ,Lk; jlitfspd; vz;zpf;ifia Fiwj;jy;.  

 (15 x 2 = 30 Gs;spfs;)    

  

c) cau; ntg;g epiyapd; NghJ cztpy; cs;s ntg;gepiyapd; njhluhd ,urhad 

jhf;fq;fspw;Fl;gl;L fgpy epwk; cUthfpd;wJ  

(4 Gs;spfs;) 
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,uz;L tif  

1) nkyhl; jhf;fk;  (1 Gs;sp) 

2) fukyhf;fk;  (1 Gs;sp)  

 

 %d;W fl;lq;fspD}lhf epfOk; rq;fpypj; jhf;fk; MFk;.  

 ghz;> Nff;> Nghd;w ntJg;gf cw;gj;jpfspd; fgpy epwj;Jf;F fhuzkhFk;.  

 cztpd; ,ioaikg;G kzk;> Rit vd;gd ghjpg;gilfpd;wJ.  

 ,Wjpahfj; Njhd;Wk; tpisT Gw;W Nehahf;fpahff; fhzg;glyhk;  

 jho;j;Jk; nty;y mkpNdh mkpyk; fukyhf;Fk; - nty;y mkpNdh mkpyr; rpf;fy; 

,J %d;W gbKiwfspDlhf epfOk;  

 

 

 

 

ntg;gepiy 160 – 180ºC  y; ,lk;ngWk;.  

gdq;fl;bapy; fgpy epwj;Jf;Ff; fhuzkhd mkpyk;  

(8 x 3 = 24 Gs;spfs;)    

 

tpdh ,y 08  

a) kdpjdpd; GyDWg;Gf;fs; %yk; ngw;Wf; nfhs;sg;gLk; czu;Tfisg; gad;gLj;jp 

cztpy; cs;s gz;igAk; mjd; jd;ikiaAk; gw;wp KbTf;F tUk; nraw;ghL 

GyDzu;T vdg;gLk;.  

1) Fiwe;jJ FO xd;wpy; 12 Ngu; fhzg;gLjy; Ntz;Lk;.  

2) mtu;fspd; Rit czu;jpwd; cau; kl;lj;jpy; fhzg;gLjy; Ntz;Lk;.  

3) ,f; FOtpy; kJghdk;> mUe;Jgtu;fs; kw;Wk; ntw;wpiy nky;Ygtu;fs; ,Uf;ff; 

$lhJ. 

4) grpAw;w my;yJ fisg;Gw;w kw;Wk; NehAw;w re;ju;g;gkhf ,Uj;jy; $lhJ 

5) GyDzu;T kjpg;gPL gw;wpa mDgtk; cs;stuhf ,Uj;jy; Ntz;Lk;.  

6) Fspu;e;j czT njhlh;ghd cs;slf;f fl;likg;Gld; njhlu;Gglhjtu;fshf 

,Uj;jy; Ntz;Lk;.  

7) Gifg; gof;fk; mw;wtuhf ,Uj;jy;  

8) Neha;tha;g; glhjtuhf ,Uj;jy; Ntz;Lk;.  

    H2O  

Rf;FNuh];     fukyhd;     fukypd;   `pA+kpd;  

     (epwkhw;wk; Muk;gk;)      nghw;fkpyk;  
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9) cztpdJ Ritapy; ghjpg;ig Vw;gLj;Jk; kUe;Jfis cs;nsLf;fhjtuhf 

,Uj;jy; 

10) ehf;F %f;F Nghd;wtw;wpy; Neha; njhw;W Vw;glhjtuhf ,Uj;jy; Ntz;Lk;.    

b)    

1) Fl;baPDk; ,dq;fs;  

c-k; Nkyp ,dk;> gpNshl; tif  

   

2) Kl;il ,Lk; ,dq;fs;  

i. Kl;ilfis gug;Gk; kPd; ,dq;fs;  

kPd;fSf;F njhl;bapd; mbapy; fw;fs;> khgps; ed;F Rj;jpfupf;fg;gl;l 

Ijupy;yh jhtuk;> njhd;dk; Jk;G Nghd;wtw;wpy; kPd;fs; gug;Gk; 

Kl;ilfs; xl;bf; nfhs;Sk;.  

c-k; rPg;wh> Nfhy;gp]; 

   

ii. Kl;ilfis gjpf;Fk; kPd;fs;  

kPd;fs; ,lg;gl;l njhl;bfSf;F mfd;w ,iy nfhz;l jhtu ,iy> 

xl;Lj; Jz;Lfs; fw;fs;> Nghd;wtw;wpd; kPJ Kl;il gjpf;Fk;  

c-k; VQ;ry;> x];fh> b];f]; 

   

iii. Kl;ilfis thapDs; itj;J ghJfhf;Fk; kPd;fs;  

FQ;R nghupf;Fk; tiu Kl;ilfis thapDs; itj;jpUf;Fk;.  

Kl;ilfspypUe;J FQ;R ntspte;j gpd;du; $l ghJfhg;G 

Njitf;fhf FQ;Rfis thapDs; itj;jpUf;Fk;  

 c-k; gau; kTj;    

 

 

iv. Eiuf;$L mikf;Fk; kPd;fs;  

Mz; kPd; ePu; Nkw;gug;gpy; Eiuj;Jspfis ,l;L Eiuf;$Lfisj; 

Njhw;Wtpf;Fk;.  

fUf;fl;ba Kl;ilfis Mz;kPd; ,j;jifa $l;bDs; ,l;L 

FQ;Rfis Njhd;Wk; tiu fhf;Fk;.  

(Kiwfs; (5 x 1 = 5 Gs;spfs;)    

 (tpsf;fk; (5 x 4 = 20 Gs;spfs;) 

cjhuzk; (5 x 1 = 5 Gs;spfs;)     
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c)  

 fj;jupj;jy;  

- czT cw;gj;jpapy; Neubahfg; gq;fspg;Gr; nra;ahj jhtuf; fhw;Wf;Fupa 

gFjpfis ePf;Fjy; fj;jupj;jy; MFk;. 

 gapw;Wtpj;jy;  

- jf;fhsp  

 thuj;Jf;F xU jilit vy;yh gf;f fpisfisAk; 2cm ,Yk; Fiwthf 

ePsKs;sjhf tpl;L ntl;b jdpahd jz;lhf gapw;Wtpj;jy;.  

- ryhJ nff;fup 

 gf;ff;fpisfis mfw;wp fyq;fl;L topNa ,UGwKk; jz;L ePSk; tifapy; 

gapw;Wtpj;jy;.  

  Ijhf;Fjy;  

- G+f;fis Ijhf;Fjy;  

 G+q;nfhg;nghd;wpy; cs;s G+f;fSk; Kjy; 4 - 5 G+f;fis kPjpahf tpl;L 

Kidtpy; cs;s G+f;fs; midj;ijAk; ePf;Fjy;.  

 

 G+q;nfhj;Jf;fSf;F/ fha;f; nfhj;Jf;fSf;F ,ilapyhd ,ilntspiag; 

NgZtjw;fhf mUfUNf cs;s G+q;nfhj;Jf;fis Ijhf;Fjy;.  

 

 kfue;j Nru;if nra;jy;  

- kfue;j Nru;iff;F Njitahd tsp NghjhikapdhYk; kuf;fwp Nru;f;iff;Fupa 

G+r;rpfspd; tUif Fiwthf ,Ug;gjhYk; nraw;ifahf kfue;j Nru;f;if 

Nkw;nfhs;sg;gLk;.  

 mjpupia gad;gLj;jy;.  

 J}upif %yk; Nkw;nfhs;sy;.   

 NjdPf;fis gad;gLj;jy; 

 kpd;tprpwpfs; %yk; fhw;W Rw;Nwhl;lj;ij vw;gLj;jy;  

 

 Mjhuk; toq;Fjy;  

- eype;j jz;Lila jhtuq;fSf;F Mjhuk; toq;fg;gLk;.  

 c-k; Fil kpsfha; 

 jf;fhsp  

  ryhJ 

  nff;fup 
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(nraw;ghLfs; (5 x 1 = 5 Gs;spfs;)    

 (nraw;ghLfis tpsf;Fjy; (5 x 4 = 20 Gs;spfs;) 

(cjhuzq;fs; 5 x 1= 5 Gs;spfs;)  

(30 Gs;spfs;)     

tpdh ,y 09  

a) nraw;iff; fhL tsh;g;G 
- nghUshjhu mD$yq;fis ngw;Wf; nfhs;tjw;fhf kf;fshy; tsu;f;fg;gLk; 

fhLfs; nraw;if fhL tsh;g;G vdg;gLk;.  

(6 Gs;spfs;) 

- Xf;fpL> kNfhfdp> Af;fypg;l];> igdy;> mNfrpah> Nghd;w jhtuq;fs; 

tsu;f;fg;gLfpd;wd.  

 

nraw;if fhLfs; tsh;g;gjd; %yk;  

- Fwpj;j ehl;Lf;Nf cupj;jhd mq;fpapdq;fs; ghJfhf;fg;gLfpd;wd.  

- tsu;g;gpd; %ykhf Njitahd mupkuq;fs; ngw;Wf; nfhs;sy;.  

- %ypifj; jhtuq;fs; xsljq;fs; Njitia epiwNtw;wy;  

- myq;fhug; nghUl;fSf;Fupa Njitahd tpwif ngwy;  

- kl;fhg;G ePu;r; rkid Ngzg;gLjy; #oy; rkepiy khwhJ Ngzg;gly; 

- CO2 msT Fiwtiljiy #oy; khriljiy ,Ue;J ghJfhf;fg;gly;  

nraw;if fhLfis tsu;g;gjd; %yk; ,aw;if fhLfs; mopahJ Ngzg;gLtjdhy; 

gy;NtW nghUshjhu ed;ikfis ngw;Wf; nfhs;stjd; %yk; ,aw;if tsk; Nkd;jF 

epiyapy; Ngzg;gly; ,jd; %yk; capu;g; gy;tifik ghJfhf;fg;gly;. 

(8 x 3 = 24 Gs;spfs;) 

 

      

b)    
- fuhk;G vz;nza; gpupg;gjw;F ePuhtpapy; fha;r;rp tbjy; Kiw gad;gLj;jg;gfpd;wJ.  

                (2  Gs;spfs;) 

- jpz;k jput epiyapy; fhzg;gLk; fyitfspD}lhf nfhjePuhtpiar; nrYj;Jtjd; 

%yk; mjpy; fhzg;gLk; Mtpg;gwg;Gila Nru;itia Ntwhf;Ffpd;w KiwahFk;.  

            (5  Gs;spfs;) 
- cgfuz xOq;fikg;G (tiuglk;)  

(tplq;fs; 6 x ½  = 3 Gs;spfs;) 
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gbKiw 

- ,jkhd fhw;wpy; fuhk;G nkhl;Lf;fs; nfhz;l ghj;jpuj;jpDs; Foha; topahf 

mDg;gg;;Lk;. 

- ePuhtpapd; %ykhf ntg;gkile;J NkNy vOk; fuhk;G vz;nza; xLf;fpapDs; 

nrYj;Jjy;.  

- xLf;fp :- Fspu; ePu; fPopUe;J Nky; Nehf;fp Foha; xd;wpD}lhf nrYj;Jtjd; %yk; 

vz;nza; Fspu;tpf;fg;gLk;.       

- ngwg;gLk; vz;nza; gpuptpy; gpupGdypy; Nru;f;fg;gl;L NtWghl;by; Ntwhf;fpf; 

nfhs;sg;gLk;.  

(5 gbKiwfs; x 4 Gs;spfs; = 20 Gs;spfs;)   

    

c)    
epu;thfj; jpwd;fs;  :- jpl;lkply;> xOq;fikj;jy;  
      fz;fhzpj;jYk; kjpg;gpLjYk;.  
 
 
 
MSikj; jpwd;fs;  :- Mgj;Jf;fis Kfhik nra;jy;  

     tzpf re;ju;gq;fis ,dq;fhzy;  
     Mf;fj; jpwd;  

      GJf;fp mikj;jy;  
      xj;Jiog;G 

(5 x 5 = 25 Gs;spfs;) 

 

 

tpdh ,y 10  

a) fUtkpyq;fspd; gb ituRtpid ,dq;fhz;gjw;fhf gutyhf gad;gLj;jg;gLk; Kiw 

nghypkNuR rq;fpypj; jhf;fk; vdg;gLk; (Polymerase Chain Read win) 

(6 Gs;spfs;)    

DNA gpupj;njLg;G   

- Gjpa jw;$wpypUe;J iturpd; DNA gpupj;njLf;fg;gLk;.  

 

- khjpupahdJ jhq;fw; fiurypy; J}shf;fg;gly;  
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- ,urhadg; nghUl;fs; Nru;f;fg;gl;L ika ePf;fk; nra;ag;gLjy;  

 

- ,Wjpapy; ngw;Wf; nfhs;sg;gLk; fUtkpy gpupj;njLg;G ngUf;fYf;F 

gad;gLj;jg;gLk;. 

 

DNA ngUf;fy;  

 

- Fwpj;j ituRtpd; rpwg;ghd DNA apd; kPJ ,izar; nra;tjw;fhf Primer 

gad;gLj;jg;gLk;. 

 

- jhf;fj;jpw;F Njitahd %yg;nghUl;fshd (JNTPS) J}z;Gfs;> jhq;fw; fiury; 

jhf;fj;ij epfo;j;Jk; nwhupak; (Tap Polymerase) vd;gd fyf;fg;gLk;.  

 

- ,f;fyit rpwpa Foha;fspDs; jahupf;fg;gLk;. 

 

- jhf;fk; epfOtjw;F Njitahd ntg;gepiy rf;fu Kiwapy; jUk; Thermocycler 

vDk; cgfuzj;jpDs; ,r; rpW Foha;fs; itf;fg;gl;L Fwpj;j 

epge;jidf;Fl;gLj;jg;gLk; 

 

 

ngUf;fkile;j  DNA I mtjhdpj;jy;. 

 

- Agarose n[y;ypD}lhf ngUf;fkile;j DNA MdJ mOj;j tpj;jpahrj;jpw;F 

cl;gLj;jg;gLtjd; %yk; gadpf;fr; nra;ag;gLk; 

 

- ,q;F DNA MdJ vjpbak; GNuhikl;L vDk; epwg;nghUs; %yk; epw%l;lg;gLk;.  

 

- Vwj;jho xU kzp Neuk; nrytpid Fwpj;j mOj;j tpj;jpahrj;jpw;F cld;gLj;jp 

itj;j gpd;du; mjid fwpA+jhf; fiuriy ntspapLk; UV Transilluminator vDk; 

cgfuzj;jpd; %yk; mtjhdpj;J xspg;glk; gpbf;fg;gLk;. 

 

- ,q;F nghUj;jkw;w DNA fhzg;gLtjhapd; Fwpj;j ePsKila gl;bahf 

,dq;fhzg;gLk;.    

(12 tplaq;fs;  x 2 Gs;spfs; = 24 Gs;spfs;) 
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- jpl;lkpl;l Foha; njhFjpiag; gad;gLj;jp gapupd; Njitf;Nfw;g msT 

kl;Lg;gLj;jg;gl;l ePupid kz;zpd; Fwpj;j fdtstpw;F mKf;fj;jpd; fPo; 

toq;Fjy;.  

(5 Gs;spfs;) 

- gk;gpapid Kfhik nra;jy;  

 
- tbia Kfhik nra;jy;  

 
- gpujhd> cggpujhd Foha;fis Kfhik nra;jy;  

 
- gf;ff; Foha;fs;  - epiyf;Fj;J Foha;fis Kfhik nra;jy;  

 
- Jspg;ghd;fs; - J}ty;jiyia Kfhik nra;jy;  

(5 x 5 = 25 Gs;spfs;)   

b) gz;iznahd;wpy; ntt;NtW fhyg;gFjpapy; Ntl;iff;F tUk; gRf;fis XNkhd; 

rpfpr;irf;Fl;gLj;jp xNu fhyg;gFjpapy; Ntl;iff;F tur; nra;jy;.  

(6 Gs;spfs;) 

GNuhn[];Nuhd; Kiw  

 

- GNuhn[];Nuhd; gjhu;j;jq;fs; toq;fg;gl;lhy; kQ;rl; rlyq;fs; njhlu;r;rpahf 

tsur;rpailAk;  

 

- ,r; rpfpr;iria epWj;jpaJk; GNuhn[];Nuhd; kl;lk; Fiwtile;J <];jpu[pd; 

kl;lk; mjpfupf;Fk; ,jd; NghJ tpyq;F Ntl;iff;F tUk;  

 

- Ntl;if kw;Wk; #yply; Mfpatw;Wf;Fj; Njitahd GNuhn[];Nuhd; Crp %yk; 

nrYj;jg;gl Ntz;Lk;.  

 

Y}w;wpdhf;fy; rpfpr;ir  

 

- GNuhn[];Nuhd; Rug;igj; jLj;J Gilg;G tpUj;jp> Ntl;if> #yply; Mfpatw;iw 

Vw;gLj;jy;.  
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- ,jd; NghJ 10 – 11 ehl;fs; ,ilntapapy; Gnu];Nuhfpshz;bd; Crp kUe;ij 

Vw;wp Ntl;ilf;fhy xUKfg;gLj;jiy Nkw;nfhs;tNj Vw;Wf; nfhs;sg;gl;l 

KiwahFk;.  

 

 

GNuhn[];Nuhd; kw;Wk; Y}w;wpdhf;fy; ,ize;j rpfpr;ir.  

 

- <];u[d;> GNuhn[];Nuhd; Mfpatw;iw ,izj;J gad;gLj;Jtjd; %yk; 

Ntl;ifia fl;Lg;gLj;jyhk;.  

 

- GNuhn[];Nuhd; G+rg;gl;l fiwglh cUf;Fr; RUSk; <];jpu[d; nfhz;l 

fg;rpA+iyAk; nfhz;ljhd ,jid gRtpd; NahdpapDs; 2 ehl;fs; itj;J 

ntspNa vLj;j gpd;du; 48 – 72 kzpj;jpahyq;fs; gR Ntl;ifia milAk;.  

(8 x 3 = 24 Gs;spfs;) 

         


