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guPl ;rfupd; gad;ghl;Lf;F kl;Lk;

,uz;lhtJ tpilj;jhs; njhlu;ghdJ

gFjp tpdh ,y Gs;spfs; ,Wjpg; Gs;spfs;

1 ,yf;fj;jpy;

2 vOj;jpy;

3

4 FwpaPl;nlz;fs;

5 tpilj;jhs; guPl;rfu; 1

6 tpilj;jhs; guPl;rfu; 2

7 Gs;spfisg; guPl;rpj;jtu;

8 Nkw;ghu;it nra;jtu;

9

10

nkhj;jk;

rjtPjk;

Mf;fk ; : jpU. gp.vt;.ujPe;jpuFkhu;> kl; / kfh[d fy;Y}}up

capu;Kiwikfs; njhopDl;gtpay; - II
Biosystems Technology - II

%d;W kzpj;jpahyk;
Three Hours66   T   II

mwpTWj;jy;fs; :

ﾗ ,e;j tpdhj;jhs; gFjp  A, gFjp  B vd ,uz;L gFjpfisf; nfhz;lJ. ,e;j ,uz;L gFjpfSf;Fk; tpilaspf;f
        %d;W  kzpj;jpahyk; toq;fg;gLk;.

gFjp A - mikg;Gf; fl;Liu : (gf;. 1 - 8 )
ﾗ ,e;jg; gFjpf;Fupa ehd;F tpdhf;fSf;Fk; ,j;jhspypNa  tpil vOJf.
ﾗ xt;nthU tpdhTf;Fnkhd toq;fg;gl;Ls;s ,lj;jpy; tpilfis vOJf. ,q;F toq;fg;gl;Ls;s ,lk; ckJ

tpilfSf;Fg;  NghJkhdJ vd;gijAk; tpupthd tpilfs; mtrpakpy;iy vd;gijAk; ftdpf;f.

gFjp B - mikg;Gf; fl;Liu : (gf;. 9 )
ﾗ ehd;F tpdhf;fSf;F kl;Lk; tpil vOJf. ,jw;nfd> toq;fg;gLk; jhisg; gad;gLj;Jf. tpdhj;jhSf;fhd

Neuk; Kbe;j gpd; gFjp  A NkNy cs;sthW gFjp A > gFjp  B Mfpatw;Wf;Fupa tpilj;jhs;fis xd;whf
,izj;J guPl;ir Nkw;ghu;itahsuplk; ifaspf;f.

ﾗ ,e;j tpdhj;jhspd; gFjp  B khj;jpuNk guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y mDkjpf;fg;gLk;.

A

B

capu;Kiwikfs; njhopDl;gtpay; capu;Kiwikfs; njhopDl;gtpay; capu;Kiwikfs; njhopDl;gtpay; capu;Kiwikfs; njhopDl;gtpay;
Biosystems Technology Biosystems Technology Biosystems Technology Biosystems Technology Biosystems Technology
capu;Kiwikfs; njhopDl;gtpay; capu;Kiwikfs; njhopDl;gtpay; capu;Kiwikfs; njhopDl;gtpay; capu;Kiwikfs; njhopDl;gtpay;
Biosystems Technology Biosystems Technology Biosystems Technology Biosystems Technology Biosystems Technology
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gFjp A - mikg;Gf; fl;Liu
vy;yh tpdhf;fSf;Fkhd tpilfis ,e;jg; gj;jpuj;jpNyNa vOJf.

01. A. fhyepiyf; fhuzpfs; capu; Kiwikfspy; nry;thf;Fr; nrYj;Jfpd;wd.
i. xspf;fhysT gapu; tpisnghUspd; juj;jpy; Vw;gLj;Jk; ghjfkhd tpisT ahJ.

.............................................................................................................................................................................
ii. tptrha thdpiy mtjhd epiyaj;jpy; mdpykhdp nghUj;jg;gLk; cauk; ahJ.

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

B. kz;zpd; Njhw;wtlu;j;jpia Jzptjw;F khztndhUtdhy; Nkw;nfhs;sg;gl;l nra;Kiwapd;
NghJ> ngwg;gl;l  juTfs; tUkhW.
L cUisapd; cauk; - 8 cm
L cUisapd; FWf;F ntl;Lg; gug;G - 40 cm2

L kz;zpd; <uepiw - 490 g
L kz;zpd; <uypg;Gr; rktY - 1.088
i. kz;zpd; cyu;epiwiaf; fzpf;f.

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

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

.............................................................................................................................................................................
ii. kz;zpd; Njhw;wtlu;j;jpiaf; fzpf;f.

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

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

.............................................................................................................................................................................
ii. Njhw;wlu;j;jpapd; Kf;fpaj;Jtk; 02 jUf.

1. .........................................................................................................................................................................
2..........................................................................................................................................................................

C. kl;lq;fhzypd;NghJ> cgfuzj;jpd; Neu; tupirahf;fy; tO Vw;gLtJ toikahFk;.
i. cgfuzj;jpd; Neu;tupirahf;fy; tO cs;sjh vd fz;lwpar; nra;ag;gLk; gupNrhjid ahJ.

.............................................................................................................................................................................
ii. kl;lq;fhzypd;NghJ tOf;fs; Vw;glj;jf;f re;ju;g;gq;fs; ,uz;L jUf.

1. .........................................................................................................................................................................
2..........................................................................................................................................................................

iii. Miur;rpiwapd; gug;igf; fhz;f.
...............................................................................................
...............................................................................................
...............................................................................................

iv. msf;Fk; ehlhtpd; ePsk; 50 m MFk;. ,t;ehlhtpd; tO 25 cm MFk;. ,t;tsT ehlhitg;
gad;gLj;jp 500 mmsf;fg;gl;lJ. cz;ik ePsj;ijf; fhz;f.
.............................................................................................................................................................................
.............................................................................................................................................................................
.............................................................................................................................................................................

v. epyf;fPo; kPs;epuk;gypy; nry;thf;Fr; nrYj;Jk; fhuzp xd;iwj; jUf.
.............................................................................................................................................................................
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D. GyDzu;Tfisg; gad;gLj;jp cztpy; cs;s gz;igAk; mjd; jd;ikiaAk; gw;wpa KbTf;F
tUk; nrad;Kiw GyDzu;T kjpg;gPL MFk;.
i. GyDzh;T kjpg;gPl;bd; Kf;fpaj;Jtk; xd;W jUf

.............................................................................................................................................................................
ii. czT cw;gj;jp epWtdj;jpd; GyDzu;T kjpg;gPL gupNrhjid gad;gLj;Jk; re;ju;g;gq;fs; xd;W

jUf.
.............................................................................................................................................................................

iii. ePupd; ,urhad gukhdk; xd;W jUf.
.............................................................................................................................................................................

E. Ez;zpdg;ngUf;fj;ij Nkw;nfhs;s Njitahd cgfuzq;fs; nghUl;fis fpUkpaopj;jy;
Ntz;Lk;
gpd;tUk; nghUl;fis fpUkpaopf;Fk; Kiwfis Fwpg;gpLf.
i. jhtug; ghfk; : ............................................................................................................................
ii. rhtzk ; / fj;jp : ............................................................................................................................

F. fyg;G Kiwapy; epak Kiw> epakkpy; Kiw Mfpatw;wpd; ,uz;L ,ay;GfSk; fye;j epiyapy;
G+q;fh mikf;fg;gLk;.
i. epakKiw G+q;fhtpd; ,ay;Gfs; 02 jUf.

1. .........................................................................................................................................................................
2..........................................................................................................................................................................

i. [g;ghdpa G+q;fhit mikg;gjd; Nehf;fk; ahJ.
.............................................................................................................................................................................

02. A. Gwr;#oy; fhuzpfshy; Vw;gLk; ghjpg;ig jtpu;g;gjw;fhf etPd njhopDl;g trjpfSld; $ba
fd$s Nfhop tsu;f;Fk; Kiw %bakid tsu;g;G vdg;gLk;.

i. %ba kidapDs; nghUj;jg;gl;l ,yj;jpudpay; fl;Lg;gLj;jpfspd; nraw;ghL ,uz;L jUf.
1. .........................................................................................................................................................................
2..........................................................................................................................................................................

ii. milg;nghwpapy; <ug;gjd; khw;wk; nrYj;Jk; nry;thf;F ,uz;L jUf.
1. .........................................................................................................................................................................
2..........................................................................................................................................................................

iii. ghy; Nrfupf;Fk; epiyankhd;wpy; ghy; gupNrhjid nra;j KbTfs; jug;gl;Ls;sd.
a.ghd; khdp thrpg;G - 29
b.jpUj;jw; fhuzp - -0.003
nfhOg;G 3.5 rj tPjk; vdpd; gpd;tUtdtw;iwf; fzpf;f.
i. nrk;ikahf;fg;gl;l ghd;khdp thrpg;igf; fzpf;f.
.............................................................................................................................................................................
ii. ghypd; jd;dPu;g;igf; fhz;f.
.............................................................................................................................................................................
.............................................................................................................................................................................

iii. ,g;ghy; fyg;glk; nra;ag;gl;ljh> Mk; vdpd; vg;nghUs;>
.............................................................................................................................................................................
.............................................................................................................................................................................
.............................................................................................................................................................................
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B. ,yq;if fl;lisfs; epWtfj;jpdhy; toq;fg;gLk; SLS rhd;Wjo; KbTg; nghUSf;fhdJ MFk;.

i. cw;gj;jpahsu; jkJ cw;gj;jpf;Fupa tptuf; $w;wpid cupa epWtdj;jpypUe;J ngw;Wf;
nfhs;sy;

A

Vw;Wf;nfhs;sg;gl;l NtW Muha;r;rp epWtdnkhd;wpypUe;J cwg; j;jpg; nghUspd;
juj;ijg; guPl;rpj;jy;

Nrhjidf;fhd mwpf;ifia xg;gpl;L FiwghLfis jpUj;jk; nra;jy;

B

A. ....................................................................................................................................................................
B. ...........................................................................................................................................................................
ii. fha;fwpfs;> goq;fis mWtil nra;Ak;; NghJ mWtilr; Rl;b Kf;fpakhdjhFk;. mWtilr;

Rl;bapy;>
a. mstpl Kbahj fhuzp
.................................................................................................................................................................................
b. mstplf;$ba fhuzp
1. .............................................................................................................................................................................
2. ............................................................................................................................................................................

iii. czTg; nghjpnahd;iw ifahsy; njhlu;ghd FwpaPL xd;W jug;gl;Ls;sJ. mf;FwpaPL
Fwpg;gJ.

.................................................................................................................................................................................
iv. ntw;wplg; nghjpaplypd; NghJ ftdpf;f Ntz;ba tplaq;fs; %d;iwf; Fwpg;gpLf.

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

C. mWtil nra;j  kPidf; ftdaPdkhff; ifahs;tjhy; kPdpd; juk; nfl;Lg; NghFk;.
i. fPNo Fwpf;fg;gl;l nrad; Kiwfs; xt;nthd;wpd; NghJk; mWtilf;Fg; gpd;duhd ,og;Gf;fisf;

Fiwf;Fk; xt;nthU Kiwfisg; ngaupLf.
nrad;Kiw mWtilf;Fg; gpd;duhd ,og;Gf;fisf; Fiwf;Fk; Kiw
1. kPd;fisg; gpbf;Fk; NghJ .............................................................................................................

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

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

ﾯ

ﾯ

ﾯ

ﾯ



gp.vt;.ujPe;jpuFkhu;                                                   kl; / kfh[d fy;Y}up

    AL/2019/66/T-1I 5

2. nfhz;L nry;yypy; NghJ .............................................................................................................
.............................................................................................................
.............................................................................................................

D. gapu ;tpisr;riy msT uPjpahfTk ; juuPjpahfTk; mjpfupf;f kz;>  fhw;Wf;;Fupa #oy;fis MSif
           nra;J gapu;r;nra;ifia Nkw;nfhs;sy; fl;Lg;gLj;jg;gl;l epge;jidfspd; fPo; gapu; nra;jy;
           vdg;gLk;.
          i. MSif ,y;yq;fspDs; Neha;fhuzpfs;> G+r;rpfs; Eiotij jLf;f vLff; g;gLk; tpNrl

nraw;ghLfisj; jUf.
1. .............................................................................................................................................................................
2. ............................................................................................................................................................................
3. ............................................................................................................................................................................

03. A. gz;gLj;jy; cgfuzq;fs; 4 rf;fu jpuf;uupd; Kg;Gs;spapy; ,izf;fg;gl;L epyk; gz;gLj;jg;gLfpd;wJ.
i. 4 rf;fu jpuf;uupy; Roy; fyg;ig ,af;Ftjw;F Njitahd rf;jp ngwg;gLk; gFjp ahJ.

...............................................................................................................................................................................
ii.

a.NkNy Fwpf;fg;gl;l njhFjpiag; ngaupLf.
...............................................................................................................................................................................
b.NkNy Fwpf;fg;gl;l gFjpfis ,dq;fz;L mtw;wpd; njhopw;ghLfisAk; jUf.

ghfk; njhopw ;ghL
A ........................................................... ...................................................................................................
B ........................................................... ...................................................................................................
C ........................................................... ...................................................................................................

B. Muk;g epyk; gz;gLj;jy; cgfuzq;fs; %yk; kz;izf; nfhj;Jjy;> kz;izg; Gul;Ljy; Mfpa
fUkq;fs; nra;ag;gLk;.

i. ,t;Tgfuzk; ahJ.
.................................................................................................................................................................................

C

B

A

B

A

ﾮ

ﾭ
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ii. gFjpfs; njhopw ;ghL
A. ...................................................................  .........................................................................................
B. ...................................................................  .........................................................................................

iii. glj;jpy; fhl;lg;gl;Ls;s cgfuzk; ahJ.

.................................................................................................................................................................................
iv. Nkw;Fwpg;gpl;l cgfuzj;jpd; njhopw;ghL ahJ.

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

C. tdq;fspypUe;J ngw;Wf; nfhs;sj;jf;f cw;gj;jpfs; tdk;rhu;e;j cw;gj;jpfs; vdg;gLk;.
i.

glj;jpy; fhl;lg;gl;Ls;s mupkuk; gjg;gLj;Jk; Kiw ahJ.
...........................................................................................................................................................................

ii. mupkuq;fSf;F ew;fhg;gpfis gpuNahfpf;Fk; Kiwfs; %d;W jUf.
a. ..................................................................................................................................................................................
b. ...................................................................................................................................................................................
c. ...................................................................................................................................................................................

D. kpsF fUkpsF> ntz;kpsF vd gpujhdkhf ,uz;L tbtq;fspy; cw;gj;jp nra;ag;gl;L re;ijf;F
mDg;gg;gLfpd;wJ.
i. fUkpsF gjg;gLj;jypd;NghJ nte;ePu; gupfupg;gJ nra;tjd; Kf;fpaj;Jtk; ahJ.

a. ..................................................................................................................................................................................
b. ...................................................................................................................................................................................
c. ...................................................................................................................................................................................

ii.

njhopw;rhiy xd;wpDs; EioAk;NghJ NkNy fhl;lg;gl;l cUf;fs; Nghlg;gl;L ,Ue;jJ. ,J Fwpg;gJ>
...............................................................................................................................................................................
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E.  tzpfr; #oy; fhuzpfs; khw;wkiltjd; tpisthf cUthFk; tzpff; fhuzpfspd; xj;Jiog;igg;
ngw;W ,yhgfukhdjhf tzpfr; fUkq;fspy; <LgLtjw;fhd tha;g;Ng tzpf re;ju;g;gk; vdg;gLk;.
i. tzpfr; re;ju;g;gq;fis ,dq; fhz;gjw;fhd ,uz;L Kiwfs; jUf.

a. ..................................................................................................................................................................................
b. ...................................................................................................................................................................................

04. A. kpd; cgfuzq;fisj; njhopw;glr; nra;tjw;fhfg; gad;gLj;Jk; tYtoq;fy; kpd;gpwg;ghf;fp
MFk;.

i. Nkw;fhl;lg;gl;l cgfuzj;ijg; ngaupLf.
.................................................................................................................................................................................

ii. Nkw;Fwpg;gpl;l cgfuzj;jpd; tifiaAk; njhopw;ghl;ilAk; jUf.
tif njhopw ;ghL

1. ................................................................... ..................................................................................................
..................................................................................................
..................................................................................................

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

B. ntl;L kyu;fs; kw;Wk; mofpa tif ,iyfisr; re;ijg;gLj;jYf;fhfj; jahu;g;gLj;Jk; NghJ
mtw;wpd; MAl;fhyj;ij ePbj;Jf; nfhs;tjw;fhf nra;ag;gLk; gupfupg;G mWtilf;Fg; gpe;jpa
gupfupg;G vdg;gLk;.

i. ntl;Lg; G+f;fs; kw;Wk; ,iyfis ew;fhg;G fiurypy; ,Ltjw;fhd fhuzk; %d;W jUf.
a. ..................................................................................................................................................................................
b. ...................................................................................................................................................................................
c. ...................................................................................................................................................................................

C. jiuayq;fupg;gpy; gad;gLj;jg;gLk; jhtu tiffs; nkd;$Wfs; vdg;gLk;.
i. fPNo jug;gl;Ls;s nkd;$Wfisg; ngaupl;L> mtw;wpypUe;J ngwf;$ba gad; xd;iwj; jUf.

A B
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C

nkd;$W gad;fs;
A...................................................................... ...................................................................................................

...................................................................................................
B...................................................................... ...................................................................................................

...................................................................................................
C...................................................................... ...................................................................................................

...................................................................................................
D. jput epiyapy; fhzg;glhj kw;Wk; rpyNghJ ,lu; tpistpf;fj;jf;f fiuaj;jf;f epiyapy; my;yJ

fiuAk; jd;ik mw;w rpf;fyhd Nru;itfs; mlq;fpAs;s nghUs;fNs jpz;k epiyf; fopTg;
nghUs;fs; vdg;gLk;.

i. jpz;kf; fopT Kfhik vd;why; vd;d.
...........................................................................................................................................................................

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

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

ii. #oypy; fopTg; nghUs;fs; ntspNaw;wg;gLk; msitAk; mtw;wpd; fdtsitAk; Fiwg;gjw;fhf
vLf;fj;jf;f toptiffisAk; jUf.
a. ..................................................................................................................................................................................
b. ...................................................................................................................................................................................
c. ...................................................................................................................................................................................
d. ..................................................................................................................................................................................
e. ...................................................................................................................................................................................
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fl;Liu tpdhf;fs;
tpUk;gpa ehd;F tpdhf;fSf;F tpil jUf.

05. a. rq;fpyp msitapd; NghJ gUkl;lhd jpl;lg;glj;ijj; jahupf;Fk;NghJ ftdk; nrYjj; Ntz;ba
fhuzq;fis tpsf;Ff.

b. czT xd;Wf;F Rl;b jahupf;Fk;NghJ> Rl;bapy; mlq;Fk; gpujhd tplaq;fis Fwpg;gpl;L> mtw;iw
tptupf;Ff.

c. fopTePu; gupfupg;G Kiwfisj; je;J mtw;iw tpsf;Ff.

06.a. ikaePf;fp gk;gpia njupT nra;Ak;NghJ ftdpf;f Ntz;ba fhuzpfis tpsf;Ff.
b. ,ioatsu;g;gpy; gad;gLj;jg;gLk; Nghriz Clfj;jpy; mlq;Fk; $Wfis tpsf;Ff.
c. ghypd; tpisr;rypYk;> cs;slf;fj;jpYk; nry;thf;Fr; nrYj;Jk; fhuzpfis tpsf;Ff.

07.a. myq;fhu kPd; tsu;g;gpy; ePu; Kfhikj;Jtj;ij tpsf;Ff.
b. jiuayq;fupg;Gj; jpl;lj;ij mikf;Fk; gbKiwfis tpsf;Ff.
c. gg;ghrpapypUe;J ghiyg; ngw;W> gjg;gLj;Jk; Kiwia tpsf;Ff.

08.a. capu; Kiwikfspy; jd;dpaf;f thdpiy epiyankhd;wpd; gq;fspg;ig tpgupf;Ff.
b. gapu;r;nra;ifapy; kz; mq;fpfspd; Kf;fpaj;Jtj;ij tpgupf;Ff.
c. tPl;Lj; Njitf;fhf kioePu; Nrfupg;G fl;likg;gpd; gFjpfis tpgupf;Ff.

09.a. caupa juKs;s GOq;fyuprp ngWtjw;fhf> ney;mtpj;jypd; NghJ ftdQ;nrYj;j Ntz;ba
tplaq;fis tpgupf;Ff.

b. ghJfhg;G ,y;yq;fis Nta;tjw;fhf gad;gLj;jg;gLk; nghypj;jPd; gly tifiaAk;> mJ
nfhz;bUf;f Ntz;ba ,ay;GfisAk; tpgupf;Ff.

c. gRe;Njapiy cw;gj;jp gbKiwia gha;r;ry; Nfhl;Lg; tupg;glk; %yk; tpsf;Ff.

10.a. njhopyhsu; el;l<l;L fl;lisr; rl;lj;jpy; mlq;fpAs;s tplaq;fis tpgupf;Ff.
b. fl;Lg;ghl;L Kiwiknahd;wpdhy; nra;ag;gLk; gpujhdkhd nrad;KiwfisAk; mr;nrad;

Kiwfisr; nra;Ak; Jizr; rhjdq;fisAk; tpgupf;Ff.
c. tzpfnkhd;W ntw;wpfukhf eilngw Kfhikj;Jtk; Kf;fpakhdJ MFk;. ,q;F epiwNtw;wg;gl

Ntz;ba gpujhd fUkq;fis tpgupf;Ff.
;

;


