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Rl;byf;fk;

=yq;fh capupay; xypk;gpahl; 2018

gFjp A B ,w;Fupa tpilj;jhs;
,g;gFjpia  Nkw;ghu;itahsuplk; ifaspf;fTk;

gFjp A tpdhj;jhis khj;jpuk; kz;lgj;jpypUe;J ntspNa nfhz;L nry;tjw;F

mDkjpf;fg;gLfpwJ.

gFjp A  tpilj;jhs;
rupahd tpilf;F Gs;sb (x) ,Lf
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gFjp B - FWtpil tpdhf;fs;
tpilaspg;gjw;fhd ,lk; jug;gl;Ls;sJ  my;yJ  FwpaPLfis kl;Lk; gad;gLj;Jf

1 . %d;W gy;rf;fiul; %yf;$Wfs; fPo;j; jug;gl;l cUf;fspy;  fhl;lg;gl;Ls;sd.

xUtl;lk; xU xUrf;fiul;il milahsg;gLj;Jfpd;wJ.

  A        B C

Nkw;jug;gl;l cUf;fs; njhlu;ghf fPo; cs;s $w;Wf;fs; rupahapd; ()

vdTk; gpioahapd; () vdTk; Fwpj;Jf; fhl;Lf.

(1).A, B Mfpa %yf;$Wfs; KiwNa 1 - 4, 1 - 6 fpisf;Nfhirapbf; gpizg;Gfis

cilait

(2) %yf;$W C 1 - 4 fpisf;Nfhirapbf; gpizg;ig kl;Lk; cilaJ.

(3) B Ak; C Ak; Neupa %yf;$Wfs; MFk;.

(4) A Ak; B Ak; Nrkpg;G %yf;$Wfs; MFk;.

(5) ,k;%d;W gy;rf;fiul;LfspYk; FSf;Nfh]; xUghj;jhf mikayhk;.

2. nehjpak; njhlu;ghd gpd;tUk; $w;Wf;fs; rupah () gpioah () vdf;Fwpg;gpLf.

(1) rpy KjYU nkd;rt;Tg; Gujq;fs; nehjpaq;fshfr; nraw;gLgit.

(2) rpy nehjpaq;fs; NtWgl;l fPo;g;gilfspy; jhf;fkilgit.

(3) rpy cNyhf mad;fs; nehjpaq;fis nraypof;fr; nra;fpd;wd.

(4) nehjpaq;fs; nghJthf NtWgl;l rpwg;G pH ngWkhdKk; xNu rpwg;G

ntg;gepiyAk; cilait.

(5) Nghl;b epNuhjpfs; nehjpaj;jpd; capu;g;G ikaj;jpd; tbtj;ij khw;Wfpd;wd.

3. ,t;tpdh gpd;tUk; rkd;ghl;il mbg;gilahff; nfhz;lJ

igWNtw;    mrw;wapy;COA + CO
2
 + NADH

Nkw;Fwpg;gpl;l rkd;ghL njhlu;ghf gpd;tUk; $w;Wfs; xt;nthd;Wk; rupah ()

gpioah () vdf; Fwpg;gpLf

(1) ,J Xu; fhnghl;rpNyw;wj; jhf;fk;.

(2) ,J Xu; Gwntg;gj; jhf;fk;.

(3) ,J capu;f;fyq;fspd; FopaTUtpy; ,lk; ngWk;.

(4) ,j;jhf;fj;jpy; igWNtw; mrw;wapy; COA Mfj; jho;j;jg;gLfpwJ.

(5) ,J xspj;njhFg;gpYk; Rthrj;jpYk; ,lk;ngWfpd;wJ.

4. gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupahapd; () vdTk; gpioahapd; ()
vdTk; Fwpg;gp;Lf.

(1) gNahigw;whf;fspYk; me;Njhigw;whf;fspYk; fyr;Rtu; nrYNyhrhy;

Mf;fg;gl;lJ.

(2) Nuhnlhigw;whtpYk; m];Nfhikf;Nfhl;lhtpYk; fyr;Rtu; ifw;wpdhy;

Mf;fg;gl;lJ.

(3) nr];NlhlhtpYk; irNfhikf;Nfhl;lhtpYk; fpisf;Nfhrd; Nrkpg;G czthFk;.

(4) me;Njhigw;whTk; rpw;wpbNahikf;Nfhl;lhTk; xspf;Fupa jw;NghrizAilait.

(5) Halobacterium, Rhizopus vd;git Ez;Zapu;nfhy;ypf;Fczu;jpwd; mw;wit.
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5. Mj;jpug;Nghlh njhlu;ghd gpd;tUk; $w;Wfs; rupahapd; () vdTk;

gpioahapd; () vdTk;; Fwpg;gpLf

(1) fpu];Nurpahf;fis mtw;wpd; czu;nfhk;Gfspd; vz;zpf;ifapy; Vida

Mj;jpug;Nghlhf;fspy; ,Ue;J NtWgLj;jyhk;.

(2) jiyneQ;R fhzg;gLtjpy; ,Ue;J muf;dplhf;fis Vida

Mj;jpug;Nghlhf;fspy; ,Ue;J NtWgLj;jyhk;.

(3) clw;Jz;lk; xt;nthd;wpYk; cs;s fhy;fspd; vz;zpf;ifapdhy;

ifNyhNghlhf;fis Vida Mj;jpug;Nghlhf;fspy; ,Ue;J NtWgLj;jyhk;.

(4) tapw;Wg;gFjpapy; J}f;fq;fs; ,y;yhj ,ay;gpdhy; ,d;nrw;whf;fis Vida

Mj;jpug;Nghlhf;fspy; ,Ue;J NtWgLj;jyhk;.

(5) neQ;R ,y;yhj ,ay;gpd; %yk; bg;NshNghlhf;fis Vida

Mj;jpug;Nghlhf;fspy; ,Ue;J NtWgLj;jyhk;.

6. kdpjdpd; jd;dhl;rp euk;Gj; njhFjp njhlu;ghf gpd;tUk; $w;Wf;fs; xt;nthd;Wk;

rupah () my;yJ gpioah () vdf;; Fwpg;gp;Lf.
(1) gupTeuk;Gj; njhFjpapd; jpul;bw;F Kd;dhd euk;G kz;ilNahl;L euk;Gfs;;

Kz;zhd; euk;GfSld; nry;fpd;wJ

(2) gupT euk;Gj; njhFjpapd; jpul;bw;Fg; gpd;dhd euk;G guhgupT euk;Gj;

njhFjpapd; ,J Nghd;w euk;gpYk; ghu;f;f ePskhdit.

(3) gupTj; jpul;Lf;fs; tpisT fhl;bfspy; mike;jpUf;Fk;

(4) gupT euk;Gfshy; cUthf;fg;gLk; euk;Gflj;jp mrw;wapy;Nfhypd; MFk;.

(5) fUg;igf;F guhgupT euk;Gfs; kl;Lk; toq;fg;gl;Ls;sd.

7. tpyq;Ffspd; foptfw;wy; njhlu;ghf gpd;tUk; $w;Wfs; xt;nthd;Wk; rupah

() gpioah () vdf; Fwpg;gpLf

(1) a+upahtpd; cau; fiujpwd; fhuzkhf mjid mfw;w mjpf msT ePu;

Njit.

(2) fpupaw;wpd; rpWePufq;fshy; fopf;fg;gLfpd;wJ.

(3) gpj;jepwg; nghUl;fs; rpWePufq;fshy; fopf;fg;gLfpd;wd.

(4) jiuf;Fupa mk;gpgpahf;fspy; a+upf;fkpyk; gpujhd iejurd; fopT MFk;

(5) vy;yh kPd;fspYk; mNkhdpah gpujhd iejurd; fopT MFk;.

8. kdpj ,ioaq;fs; njhlu;ghd gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupahapd; ()

vdTk;gpioahapd; () vdTk; Fwpg;gp;Lf.

(1) czTf; fhy;thapd; Nkw;Nghu;it gilnfhz;l> Nghypg;gil nfhz;l> jdp

fk;g Nkyzpahy; Mf;fg;gl;lJ.

(2) nfz;bf; fyq;fSld; $ba gprpu; cila jdpf; fk;g Nkyzp rpWFlypy;

cs;sJ.

(3) Nkyzpapd; Nkw;gug;ig milahj fyq;fs; cila Nkyzp rpWePu;g;igapYk;

Rthrr; rpWFohapYk; cs;sJ.

(4) gilnfhz;l fk;gNkyzpia kdpjj;Njhypd; FWf;Fntl;LKfj; Njhw;wj;jpy;

ngUk;ghYk; fhzKbAk;

(5) rpiufspYk;> ,izaq;fspYk; KiwNa mjpf msT nfhyh[pd;ehu;fisAk;>

,yh];bd; ehu;fisAk; fhzKbAk;.
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9. gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupah () gpioah () vdf;; Fwpg;gp;Lf.

(1) Nrhizaiwr; RUf;fk;> Nrhizaiwj; jsu;T> ,jatiwr;RUf;fk;>
,jatiwj; jsu;T vd;gd ,jatl;lj;jpd; rupahd njhlu; epfo;TfshFk;.

(2) ,lJ Nrhizaiw RUq;Fk;NghJ FUjp ,U$u; thy;tpd; Clhfr; nry;Yk;
(3) vy;yh ntz;FUjpf; fyq;fSk; fU cilait.
(4) vy;yh ehsq;fSk; xl;rprd; nrwpT Fiwe;j FUjpia fhTk;.
(5) ngw;Nwhu; ,UtupdJk; FUjp AB Mapd; mtu;fspd; gps;isapd; FUjp tifAk;

AB MFk;.

10. gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupah () gpioah () vdf;; Fwpg;gp;Lf.

(1) Mj;jpNuhNghlhf;fs;> mdypl;Lfs;> gpshl;bnay;nke;jp]; vd;gdtw;wpd; euk;Gj;
njhFjpapd; mbg;gilj; jpl;lk; xNu tifahdJ.

(2) kdpjf; fz;zpy; xspf;fjpu;fs; tpy;iyapYk; > tpopntz;glyj;jpYk;
Kwptilfpd;wd.

(3) euk;gpizg;G Clhf fzj;jhf;fk; flj;jg;gLjiy mrw;iwapy; Nfhypd;
vRj;jNu]; epNuhjpfs; mjpfupf;Fk;

(4) Ks;se;jz;L tpyq;Ffis xj;j fz;fs; nrgNyhNghlhf;fspy; fhzg;gLfpd;wd
(5) kdpj ehtpd; Edpg;gFjp ,dpg;G Ritf;F mjpf czu;jpwd; cilaJ

11. kdpjdpd; mfQ;Ruf;Fk; rPuhf;fy; njhlu;ghd gpd;tUk; $w;Wf;fs; xt;nthd;Wk;
rupah () gpioah () vdf;; Fwpg;gp;Lf.

(1) TSH Ruj;jy; FiwAk;NghJ FUjpf; fy;rpak; kl;lk; mjpfupf;Fk;.
(2) PIH Ruj;jy; FiwAk;NghJ ghy; cw;gj;jp mjpfupf;Fk;.
(3) Nfhl;bNrhy; FUjpf; FSf;Nfh]; kl;lj;ijf; Fiwf;Fk;.
(4) guhijapNuhapl; XNkhd; PO

4
-3 fopj;jiy mjpfupf;Fk;.

(5) mjpupdyPd; FUjpf; FSf;Nfh]; kl;lj;ij mjpfupf;Fk;.

12. khdplg; ngz;zpd; ,dg;ngUf;fj; njhFjp njhlu;ghd gpd;tUk; $w;W
xt;nthd;Wk; rupah () my;yJ gpioah () vdf;; Fwpg;gp;Lf.

(1) Gilg;G mtj;ijapy; kQ;rl; rlyk; tpUj;jpailAk;.
(2) Gilg;G mtj;ijapy; GNuhn[];uNuhd; kl;lk; <];u[d; kl;lj;jpYk; cau;T

MFk;.
(3) FSH ,d; Jupj mjpfupg;gpd;NghJ #y;nfhs;sy; ,lk;ngWk;.
(4) #yf ,ypa+l;bay; mtj;ij fUg;igafj; Njhypd; ngUf;fy; mtj;ijAld;

xUq;Ffpize;jJ.
(5) ,ypa+l;bay; mtj;ijapd; eLf;fhyg;gFjpapy; fUf;fl;ly; epfOk;.

13. cupaf;nfhz;L nry;yy; njhlu;ghd gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupah
() my;yJ gpioah () vdf;; Fwpg;gp;Lf.

(1) nea;aupf;Foha;fistpl jhopfspy; RahjPd nty;y %yf;$Wfspd; nrwpT
vg;NghJk; FiwthdJ.

(2) nea;aupf;Foha;topahd njhifg;gha;r;ry; vjpu; mKf;fj;jpdhy; ,lk; ngWk;.
(3) fho;f;fyd; Clhd jhopapy; ,Ue;J %yj;ij Nehf;fpa njhifg; gha;r;ry;

Neu; mKf;fj;jpdhyhdJ.
(4) tsUk; Ntu;fs;> mUk;Gfs; jz;Lfs; goq;fs; jhopfs; MFk;.
(5) cupar; RikNaw;wKk; Rikapwf;fKk; nea;aupf; Foha;fspw;Fk; ,lkhw;Wk;

fyq;fSf;Fkpilapy; epfo;fpd;wJ.
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14. ,Utpj;jpiyj; jz;bd; FWf;F ntl;LKfj;Njhw;wk; cUtpy; fhl;lg;gl;;Ls;sJ.

Nkw;jug;gl;l cU njhlu;ghd gpd;tUk; xt;nthU $w;Wk;  rupah () my;yJ
gpioah () vdf;; Fwpg;gp;Lf.

(1) ,J ,Utpj;jpiyj; jz;bd; Jizf;fho; Clhd FWf;F ntl;LKfk; MFk;;.
(2) ,J Mz;L tisaq;fspd; FWf;F ntl;LKfk; MFk;.
(3) A, B vd;gd KiwNa fhopdJk; cupaj;jpdJk; gFjpfs; MFk;.
(4) X, Y vd;gd fhopdJ gFjpfs; MFk;.
(5) Z vd;gJ fpilapd; Gilf;fytpioak; MFk;.

15. fPo; cs;s cU FLk;gk; xd;wpYs;s  MW egu;fspd; DNA tpuy; milahsk;
njhlu;ghdJ. epuy; 1 ,Yk; 2 ,Yk; KiwNa jhapdJk; je;ijapdJk;  khjpupfs;
MFk;. 3 - 6 ,y; mtu;fspd; jj;njLf;fg;gl;l xU gps;isAk; mlq;Fk;. epuy; 7,
MdJ 100 %yr;Nrhbfs; cs;s VzpahFk;

,e;j DNA tpuyilahsf; Nfhyk; njhlu;ghd  gpd;tUk; $w;Wf;fs; xt;nthd;Wk;
rupah () my;yJ gpioah () vdf;; Fwpg;gp;Lf.

(1) mjpy; xd;gJ vjpUUf;fs; cs;sd.
(2) jj;njLj;j %d;W kfd;fs; ,f;FLk;gj;jpy; cs;sdu;.
(3) MzpdJ jdpj;Jtkhd vjpUU xd;W ,f;Nfhyj;jpy; cs;sJ.
(4) ,jd; kpf ePskhd Jz;L 500bp ,id fhl;LfpwJ.
(5) ,jd; kpfr; rpwpa Jz;L 100 bp apYk; rpwpaJ vdf; fhl;Lfpd;wJ.

500bp



6

16. kdpjdpd; ,ypq;f epw%u;j;jk; njhlu;ghd gpd;tUk; xt;nthU $w;Wk; rupah
() my;yJ gpioah () vdf;; Fwpg;gp;Lf.

(1) Mz;fspy; 24 NtWgl;l epw%u;j;jq;fs; cila [pNdhk; cs;sJ.
(2) ,ypq;fk; ,ize;j ghuk;gupa xOq;fPdq;fs; ngz;fistpl Mz;fspy; mjpf

Kidg;ghdit
(3) rptg;G gr;ir epwf;FUl;bd; ,U vjpUUf;fs; Mz;fspy; cs;sd.
(4) Mzpd; Y epw%u;j;jk; X epw%u;j;jj;jpYk; ePskhdJ
(5) je;ijapd; X epw%u;j;jj;jpy; cs;s tpfhu vjpu; cU mtuplkpUe;J kfspw;F

flj;jg;gLk;. kfdpw;F flj;jg;gLtjpy;iy.

17. mq;fpfspd; $u;g;G njhlu;ghd gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupah ()
my;yJ gpioah () vdf;; Fwpg;gp;Lf.

(1) %ba FUjpr; Rw;Nwhl;lk; jpwe;j FUjpr; Rw;Nwhl;lj;jpw;F Kd;du; Njhd;wpaJ.
(2) xspj;njhFg;gpw;Fupa mq;fpfs; gpwNghriz mq;fpfspYk; Kd;du; Njhd;wpd.
(3) fynkd;rt;Tfspy; fpisj;j ,ypg;gpl;Lfs; fpisf;fhj ,ypg;gpl;Lfspd; Kd;du;

Njhd;wpd
(4) jiuj; jhtuq;fs; jiutpyq;FfspYk; gioikahdit
(5) KjyhtJ jiuj; jhtuq;fs; nka;g;ghrpfs; MFk;.

18. g+kp njhlu;ghd gpd;tUk; $w;Wf;fs;  xt;nthd;Wk; rupah () my;yJ gpioah
()vdf;; Fwpg;gp;Lf.

(1) g+kpapd; Nkw;gug;gpypUe;J 100 km tiu Moj;jpw;F nkd;%b mike;Js;sJ.
(2) g+kpapd; Nkw;gug;gpy;  ,Ue;J 20km tiu Moj;jpw;F ePu;f;Nfhsk; mike;Js;sJ.
(3) capu; tho;f;iff;Fg; gad; cila  ePu; g+kpapy; 3% cs;sJ.
(4) ePu;f;Nfhsj;jpd; kpf cs;shd gilahf Gtp NkNyhL cs;sJ.
(5) #upadpy; ,Ue;J tUk; tpfhuj;ij Vw;gLj;jf;$ba fjpu;fs; khwd; kz;lyj;jpy;

mfj;JwpQ;rg;gLfpd;wd.

19. kz; Ez;zq;fpfs;  njhlu;ghd gpd;tUk; $w;Wf;fs; xt;nthd;Wk; rupah ()
my;yJ gpioah () vdf;; Fwpg;gp;Lf.

1. kz;zpy; ,uz;lhtjhf mjpf vz;zpf;ifapy; fhzg;gLk; Ez;zq;fpfs;
mf;upNdhikrpw;wpfs; MFk;.

2. Rhizobium ,dhy; jhtu tsu;r;rpg; gjhu;j;jq;fs; Ruf;fg;gLfpd;wd.
3. iejurd; ePf;fy; fhw;Ws;s epiyapy; ,lk; ngWk;.
4. Azotobacter kz;zpy; cs;s iejurd; gjpf;Fk; ,urhad jw;Nghrizf;Fupa

fhw;Wtho; gw;wPupah MFk;.
5. Thiobacillus ferroxidens kz;zpy; cs;s ,urhadj; jw;NghrizAila fhw;Wtho;

gw;wPupah MFk;.

20. czit gOjilar; nra;Ak; Ez;zq;fpfs; njhlu;ghd gpd;tUk; xt;nthU
$w;iwAk; rupah () my;yJ gpioah () vdf;; Fwpg;gp;Lf.

(1) Staphylococcus aureus czTj; njhw;Wifia Vw;gLj;Jk;.
(2) Salmonella typhi czT eQ;rhjypw;fhd Gwer;ir cUthf;Fk;
(3) cztpy; tsUk; Ez;zq;fpfs; gpwNghriz gw;wPupahf;fs; MFk;.
(4) czT topahd njhw;Wif rpy ituRf;fshYk; Gul;NlhNrhtd;fshYk;

Vw;gLfpd;wJ.
(5) cg;G cs;slf;fk; cs;s czT ctu;ehb gw;wPupahf;fspdhy; gOjilAk;.


