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iii

KfTiu

,yq;ifapd; fy;tp KiwikahdJ> jfty; njhopDl;gj;ijAk;

G+NfhskakhjiyAk; mbg;gilahff; nfhz;l mwpTrhu; nghUshjhuj;ij

Nehf;fpr; nrd;wtz;zk; cs;sJ. mwpT rhu;e;j nghUshjhuj;ij ehbr;

nry;Yk; NghJ fw;wy; - fw;gpj;jy; nrad;Kiw %yk; vjpu;g;ghu;f;fg;gLk;

fw;wy; NgWfis khztu;fs; miltij cWjpg;gLj;jpf; nfhs;tjw;Fk;

khztu; mile;j ghz;bj;jpa kl;lj;ij ,dq;fz;L nfhs;tjw;Fk; kjpg;gPl;Lr;

nrad;Kiw ,d;wpaikahjjhFk;. ,k;kjpg;gPl;Lr; nrad;Kiwf;Fj; Njhjhd

Kf;fpakhd xu; mk;rkhf ,e;j kPl;lw; gapw;rpiaf; Fwpg;gplyhk;.

fy ;tpg ;nghJj; juhjug ;gj ;jpu cau ;ju> capu ;Kiwikfs;

njhopDl;gtpay; ghl milit Nkk;gLj;Jtjw;fhf Mrpupau;fs;> khztu;fs;

Mfpa ,uz;L jug;gpdUk; gad;gLj;jj;jf;f xU E}yhf mikAk; tifapy;>

,e;j fy;tpg;nghJj;juhjug; gj;jpu cau;ju capu;Kiwikfs; njhopDl;gtpay;

ghl kPl;lw; gapw;rpahdJ xU Nkyjpf tsE}yhf Njrpa fy;tp epWtfj;

njhopDl;gf; fy;tpj;Jiwapdhy; jahupf;fg;gl;Ls;sJ.

fy;tpg; nghJj;juhju cau;j;juj;ijr; Nru;e;j gy;NtW ghlq;fspy;

kPl;lw; gapw;rp E}y;fs; ntspte;Js;s NghjpYk;> capu;Kiwikfs;

njhopDl;gtpay; ghlj;Jf;fhf mt;thwhdit NghJkhd mstpy; ,Jtiuapy;

ntsptutpy;iy. mf;Fiwghl;il XusTf;NfDk; eptu;j;jp nra;tjw;F ,e;j

capu;Kiwikfs; njhopDl;gtpay; kPl;lw; gapw;rpfs; JizahFk; vd;gJ

vdJ vjpu;ghu;g;ghFk;.

fy;tpg ; nghJj; juhjug;gj;jpu cau;ju capu ;Kiwikfs;

njhopDl;gtpay; ghl kPl;lw; gapw;rpiaj; jahupf;Fk; gzpapdJ ntw;wpf;F

Gyikrhu; gq;fspg;G nra;j midj;J thz;ikahsu;fSf;Fk; Njrpa

fy;tpepWtfg; gzpazpapdUf;Fk; vdJ ed;wpfs; cupj;jhfl;Lk;.

fyhepjp [ae;jp FzNrf;fu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;



iv

Kd;Diu

fy;tpg; nghJj; juhjug;gj;jpu cau;ju capu;Kiwikfs;

njhopDl;gtpay; ghlj;Jf;fhd kPl;lw; gapw;rpfis Njrpa fy;tp epWtf

tpQ;Qhd njhopDl;gg; gPlj;jpdhy; ntspaplf;fpilj;jik Fwpj;J

kfpo;r;rpailfpd;Nwd;. capu;Kiwikfs; njhopDl;gtpay; ghlj;ijg;

gapYk; khzt khztpaupd; fy;tp vjpu;ghu;g;Gf;fis miltjw;F

Jizahfj;jf;fthW ,e;j kPl;lw; gapw;rpfs; ghlj;Jld; ,ize;jthW

jahupf;fg;gl;Ls;sd. Fwpg;ghf fy;tpg; nghJj;juhju gj;jpuj;jpy; cau;ju

tpQ;Qhdj; Jiwia Nru;e;j xU ghlk; vd;w tifapy; mJ rhu;e;j

njhopDl;g mwpitAk;> mjw;fikthd jpwd;fisAk; ve;j msTf;Fg;

ngw;Ws;sdu; vdr; Rakhf kjpg;gPL nra;J nfhs;tjw;F ,J Jizahf

mikAk;.

Mrpupa Mrpupiafs; jkJ khztu;fisg; nghWj;j kl;by; ,uz;L

tifahd topfhl;ly;fis ,k;kPl;lw; gapw;rp;fs; %yk; ngwyhk;.

gpd;Dhl;lYk; Kd;KfT+l;lYNk mitahFk;. kPl;lw; gapw;rpapd; JizAld;

khztuJ  eypTghLfisAk; ,ayhikfisAk; ,dq;fz;L mtu;fsJ

fw;wy; gpur;rpidfis eptu;j;jp nra;Jnfhs;tjw;fhfg; gpd;Dhl;liyAk;

khztuJ ,aYikfisAk; typTfisAk; ,dq;fz;L mj;jpwd;fis

NkYk; tpUj;jp nra;J nfhs;tjw;fhf Kd;KfT+l;liyAk; toq;fyhk;.

fw;wy; - fw;gpj;jy; nrad;Kiwapd; ntw;wpf;F ,g;ghlj;jpl;lj;jpd;

Nju;r;rpfSs; ve;nje;j Nju;r;rpfs; ve;nje;j kl;lj;jpy; milag;gl;lJ

vd;gij khztu;fs; jhkhf ,dq;fhz;gjw;Fk; mjw;fika khztu;

ngw;w ghz;bj;jpa kl;lj;ijj; jPu;g;Gr; nra;Jnfhs;tjw;F mtu;fSf;Fr;

re;ju;g;gk; toq;Ftjw;Fk; ,k;kPl;lw; gapw;rpfs; JizahFk; vd;gJ

vkJ vjpu;ghu;g;ghFk;.

vk;.vt;.v];.gP. Iatu;jd

gpujpg;gzpg;ghsu; ehafk;>

tpQ;Qhd njhopDl;gg; gPlk;>

Njrpa fy;tp epWtfk;.



v

fiyj;jpl;lf; FO

mDkjp ( fy;tprhu; mYty;fs; rig

Njrpa fy;tp epWtfk;

topfhl;ly; ( fyhepjp [ae;jp FzNrf;fu

gzpg;gshu; ehafk;>
Njrpa fy;tp epWtfk;

MNyhrid ( jpU. vk;.vt;.v];.gP. Iatu;jd

gpujpg;gzpg;ghsu; ehafk;>
tpQ;Qhd> njhopDl;gg; gPlk;> Njrpa fy;tp epWtfk;

Nkw;ghu;it ( jpU. vd;.uP.Nf. nyhf;Fypad

gzpg;ghsu;>
njhopDl;gf;fy;tp Jiw>
tpQ;Qhd njhopDl;g gPlk;> Njrpa fy;tp epWtfk;

jpl;lkplYk; nraw;wpl;lj; : <.V.rP.vd;. ngNuuh

jiyikj;JtKk;      rpNul;l tpupTiuahsu;>
     njhopDl;gf;fy;tpj; Jiw>
     Njrpa fy;tp epWtfk;

fiyj;;jpl;lf; FO (
 cs;thup : <.V.rP.Vd;. ngNuuh

rpNul;l tpupTiuahsu;>
njhopDl;gf;fy;tpj; Jiw>
Njrpa fy;tp epWtfk;

           ntspthup : Nguhrpupau; vk;.vk;.vk;. ehIpk;

Jiz Nte;ju;> njd;fpof;Fg; gy;fiyf;fofk;>
xYtpy;.

gp.vy;.gP. ghy#upa

gzpg;ghsu; (tptrhak;> Rw;whly; fy;tp)
fy;tp mikr;R

V. vy;. re;jpf;f

gpupTj;jiytu;> rpNul;l tpupTiuahsu;
tptrha tpQ;Qhd gPlk;
UFZ gy;fiyf; fofk;

vd;.Nf.vy;.A+.V. la];

If;fpa ehLfs; czT tptrha jhgdk;



vi

vk;.vr;.vk;. ahf;$j;

gpujk nraw;jpl;l mjpfhup (xa;Tngw;w)
Njrpa fy;tp epWtfk;.

vd;.V. Fztu;jd

rpNul;l tpupTiuahsu; (Kd;idehs;)
njhopDl;gf;fy;tpj; Jiw> Njrpa fy;tp epWtfk;

uP. kjptjdd;

Mrpupa MNyhrfu;> (tptrhak;)
tyaf; fy;tp mYtyfk;> gpypae;jiy

fPj;jhdp re;jpujh]

Mrpupa MNyhrfu;> (tptrhak;)
tyaf;fy;tp mYtyfk;> N`hkhfik

Nf. tpjhdfkNf

Mrpupa MNyhrfu; (tptrhak;)
tyaf; fy;tp mYtyfk;> fSj;Jiw

rpue;jp `y;gNf>

Mrpupa MNyhrfu; (tptrhak;)
tyaf; fy;tp mYtyfk;> gpyae;jiy

Rju;kh uj;djpyf;f

Mrpupau; Nrit> rpupgpaujd k.k.tp> ghJf;if

I.vd;. fUzhfyNf

Mrpupau; Nrit> fUzhuj;d ngsj;j k.tp
kj;Jfk> uhfk

B. gP. nfhbJtf;F

Mrpau; Nrit> [ae;jp k.tp> Nffhiy.

Nf.V.N[. fSMur;rp

Mrpupau; Nrit gz;lhuehaf;f k.k.tp>
Ntahd;nfhil

uP.vk;.ju;krpup

Mrpupau; Nrit
UFZ tp[agh tpj;jpahyak;> ngypmj;ij

vk;.vy;. epY}f;fh

Mrpupau; Nrit>
kfhkhah kfh tpj;jpahyk; , ENfnfhil.



vii

gP.gP. v];. kp];fpj>

Mrpupau; Nrit>
Xtl;bfk Nghjpuh[ kfh tpj;jpahyk; , g+nfhil.

gP.v];.v];.gP. re;jpuehaf;f

Mrpupau; Nrit>
fq;fe;ij kj;jpa kfh tpj;jpahyk; , gy;kJis.

nkhopr; nrk;ikahf;fy; ( vk;.vr;.vk;. ahf;$j;

gpujk nraw;jpl;l mjpfhup (Xa;Tngw;w)
Njrpa fy;tp epWtfk;.

fzpdp gf;f tbtikg;G ( V.Nf.vk;. K];dp

kfpe;j uhIgf;r tpj;jpahyak;> khj;jiu

Nf. rpuQ;ryh

v];. gpupah

ml;ilg;glk; ( vk;.vg;.vk;. gh`pk;

Mrpupa MNyhrfu;

tyaf;fy;tp mYtfk;
kpDthq;nfhil



viii

mwpKfk;

fy;tpg; nghJj; juhjug;gj;jpu cau;ju capu;Kiwikfs; njhopDl;gtpay;

ghlj;Jf;Fupa> ghlj;jpl;lj;jpy; mlq;fpAs;s 28 Nju;r;rpfSk; cs;slq;Fk; tifapy;

,k;kPl;lw; gapw;rpfs; E}y; jahupf;fg;gl;Ls;sJ. ghlj;jpl;lj;ijg; gutyhfg;

gpujpepjpj;Jtg;gLj;Jk; tifapy; ghlk; rhu;e;j ngUe;njhifahd kPl;ly; tpdhf;fs;

,jpy; mlq;fpAs;sd.

ahNjDnkhU Nju;r;rpapd; fPo; mlq;Fk; ghl tplaq;fisf; fw;w gpd;du;>

mtw;Ws; jhk; fpufpj;Js;s msit khztd; jhkhf tprhuiz nra;Jnfhs;tjw;F

,e;E}y; JizahFk;. mt;tNw jhk; fw;gpj;j tplaq;fis khztu;fs; ve;j msTf;Ff;

fpufpj;Js;sdu; vd;gij Mrpupau; tprhuiz nra;J nfhs;tjw;Fk; ,J JizahFk;.

,f;Fwpf;Nfhs;fis miltjpy; ,e;E}y; gf;fj; Jizahf mikAk; vd

vjpu;ghf;fg;gLfpwJ.

fy;tp nghJj; juhjug;gj;jpu cau;jug; guPl;irapy; capu;Kiwikfs;

njhopDl;gtpay; ghl tpdhg;gj;jpuj;jpy; 50 gy;Nju;T tpdhf;fSf;Fk; ehd;F fl;likg;G

tpdhf;fSf;Fk;> MW fl;Liutif tpdhf;fSs; ehd;F tpdhf;fSf;Fk; tpilaspj;jy;

Ntz;Lk;. vdpDk; ,q;F mt;tpdh tiffs; ntt;Ntwhfj; njhFf;fg;gl;L

Kd;itf;fg;gl;Ls;sd. NkYk;> fl;Liu tif tpdhf;fSf;F tpilaspf;Fk; NghJ

tiutpyf;fzq;fisAk; Kd;itg;gJ mtrpakhifahy; mjw;Fj; Jizahf mikAk;

nghUl;L> tiutpyf;fzq;fs; Ntwhfj; njhFf;fg;gl;L Kd;itf;fg;gl;Ls;sd.

,k;kPl;lw; gapw;rpiag; gad;gLj;Jk; khztu;fs;> Kjypy; tpdhTf;F

tpilaspj;jy; Ntz;Lk;> mjd; gpd;du;> jdJ tpilfis> ,q;F jug;gl;Ls;s

tpilAld; xg;gpl;Lr; rupghu;j;Jf;nfhs;syhk;

,k;kPl;lw; gapw;rpfis jpUj;jpaikg;gJ  njhlu;ghd cq;fsJ gpNuuizfisj;

Njrpafy;tp epWtf njhopDl;gf;fy;tpj; Jiwf;F mDg;gp itg;gpu;fshapd;

vjpu;fhyj;jpy; jpUj;jq;fisr; nra;a mit JizahFk;.

nj ho pD l ;gf ; f y ;t p J i w>

t pQ ;Q hd  n j ho pD l ;gg; gPl k ;.

Nj r pa  f y ;t p epWt f k ;.
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01' 1975,y; cyf rdj;njhif 4 gpy;ypadhf ,Ue;jJ. mJ ,Uklq;fhFnkd

vjpu;ghu;f;fg;gLtJ>

(1) 15 Mz;Lfspy; (2) 25 Mz;Lfspy; (3) 35 Mz;Lfspy;

(4) 45 Mz;Lfspy; (5) 55 Mz;Lfspy;

02' capu;Kiwfs; njhopDl;gtpay; vd;gJ>

^1& mjpfupf;Fk; rdj;njhiff;Fj; Njitahd czT cw;gj;jpia

mjpfupj;jyhFk;.

^2& cw;gj;jpapd; tpidjpwid mjpfupj;jyhFk;.

^3& capu;KiwikfSf;fhf NkYk; Nkk;gl;l nghwpfs;> cgfuzq;fisg;

gad;gLj;jyhFk;.

^4& mjpfupf;Fk; rdj;njhiff;Fj; Njitahd czit cw;gj;jp nra;tjw;fhfj;

njhopDl;gj;ijg; gad;gLj;jyhFk;.

^5& capu;Kiwikfspd; cw;gj ;jp tpidjpwid mjpfupg ;gjw ;fhfj;

njhopDl;gj;ijr; rupahfg; gad;gLj;jyhFk;.

03' capupg; g+r;rpnfhy;ypfs; njhlu;ghd ,uz;L $w;Wf;fs; fPNo jug;gl;Ls;sd'

A' kz; Bt  gw;wPupahf;fspy; g+r;rp nfhy;yp ,ay;Gfisf; nfhz;l Gujq;fs;

fhzg;gLk;.

B' mg;Gujq;fisf;nfhz;l guk;giuayFfisf; nraw;ifahfg; gapu;j;

jhtuq;fspDs; GFj;Jtjd; %yk; g+r;rp vjpu;g;Gj; jd;ikAs;s

gapu;fisj; Njhw;Wtpj;Jf;nfhs;syhk;.

    Nkw;gb $w;Wf;fs; njhlu;ghfr; rupahdJ gpd;tUtdtw;Ws; vJ?

^1& A khj;jpuk; rupahdJ.

^2& B khj;jpuk; rupahdJ.

^3& A rupahdJ > B mjid ed;F tpsf;FfpwJ.

^4& A rupahdJ> B mjid tpsf;ftpy;iy.

^5& A,B Mfpa ,uz;L $w;Wf;fSk; jtwhdit.

04' rw;wiyw;W etpNfl;lu; (Satellite Navigator) vd;gJ>

^1& flypd; Moj;ij msg;gjw;Fg;gad;gLj;Jk; Xu; cgfuzkhFk;.

^2& kPd;fs; mjpf mstpy; fhzg;gLk; ,lq;fisg; fz;lwpa cjTk; Xu;

cgfuzkhFk;.

^3& gd;dhs; kPd;gpbg;glF tifahFk;.

^4& kPdtu;fs; flypy; topjtwpr; nry;tijj; jtpu;g;gjw;fhfg;

gad;gLj;jg;gLk; Xu; cgfuzkhFk;.

^5& capu;Kiwikfs; njhopDl;gtpaypd; Xu; vjpu;fhyg;Nghf;fhFk;.

gy;Nju;T tpdhf;fs;

G.C.E.  ADVANCED LEVEL

capu; Kiwikfs;
njhopDl;gtpay; mwpKfk;

01
TECHNOLOGY

IOSYSTEMSB
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05' Radio Frequency Identification Device (RFID) gad;gLj;jg;gLtJ>

^1& cztpd; GyDzu;r;rpj; jd;ikia msg;gjw;fhf

^2& tpyq;F ,dtpUj;jp %yk; Gjpa jd;ikfisf; nfhz;l tpyq;Ffis

cUthf;Ftjw;fhf.

^3& tpyq;Ffspd; clypy; cl;Gw NtWghLfis ,dq;fhz;gjw;fhf.

^4& ePu;g;gLf;iffs; fhzg;gLk; ,lq;fis ,dq;fhz;gjw;fhf.

^5& kPd;fs; fhzg;gLk; ,lq;fis ,dq; fhz;gjw;fhf.

06' capu;Kiwg; gupfupg;G vd;gJ>

^1& Ez;zq;fpfisg; gad;gLj;jp czit nehjpf;fr; nra;jy;

^2& E.Coli  gw;wPupahitg; gad;gLj;jp> gy; gFjpaq;fs; cw;gj;jp nra;jy;.

^3& ePu;r;#oy; njhFjpfspy; ew;Nghriz epiyik Vw;gLjy;.

^4& mq;fpfisg; gad;gLj;jp> khrile;j #oy; njhFjpfis ,ay;Gepiyg;gLj;jy;.

^5& Nrjidg;nghUs; gpupiff;fhf tpidj;jpwd;kpf;f Ez;zq;fpfis mwpKfQ;

nra;jy;.

07' Kw;fhyj;jpy; gapu;r;nra;if rhu;e;j capu;Kiwikfspy; gad;gLj;jgl;l xu;

cj;jp>

^1&  fug;G ^2& J}z;by; ^3& fl;Lkuk;

^4& ts;sk; ^5&  ePu;g;gprhR

fl;likg;G tpdhf;fs;

08'  ~~capu;Kiwik" vd;gij kpfr; rupahf tpsf;Fk; $w;W gpd;tUtdtw;Ws;

vJ?

1. ahNjDk; Fwpj;j xU gpuNjrj;jpy;> mq;fpfs;- mq;fpfSf;Fk; mq;fpfs; -

capuw;w #oYf;Fk; ,ilapyhd njhlu;G>

2. aNjDk; Fwpj;j xU gpuNjrj;jpy; xU Fwpj;j fhyj;Js;> mq;fpfs;

mq;fpfSf;F ,ilapyhd njhopw;ghLfs; epfo;e;jtz;zKid Xu; myF.

3. ahNjDk; Fwpj;j xU gpuNjrj;jpy; xU Fwpj;j fhyj;Jd;> mq;fpfs; -

mq;fpfSf;F ,ilapyhd> mq;fpfs; - capuw;w #oypy; ,ilapyhd njhlu;G

4. #oypy; xU Fwpj;j Jiw fye;Js;s mq;fpfs;- mq;fpfs; kw;Wk;> mq;fpfs;

- capuw;w #oYf;Fk; ,ilapyhd njhlu;G

5. ahNjDk; Fwpj;j xU gpuNjrj;jpy; xU Fwpj;j fhyj;Jzp - mq;fpfs;

cwTfSf;Fk;> mq;fpfs; capuw;w #oYf;Fk; ,ilNa ,ilj; njhopw;ghLfs;

epo;e;jtz;zKs;s Xu; myF

09. If;fpa ehLfs; mikg;gpd; juTfspd;gb 2050 Mk; Mz;lhFk; NghJ cyf

rdj;njhif vj;jid gpy;ypad;fshFnkd vjpu;ghu;f;fg;gLfpd;wJ>

1. 6.5 - 7.5 2. 7.8- 12.5 3. 10.5 - 18.5

4. 12.5 - 15.5 5. 15.5 - 18.5
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fl;likg;G tpdhf;fs;

01' i. —vjpu;fhy cyfpd; rthy;fis ntw;wpnfhs;tjw;F> capu; Kiwikfs;

njhopDl;gtpay; ,d;wpaikahjJ" ,f;$w;iw tpsf;Ff.

ii. #oypay; rhu;ghf mwpKfQ; nra;ag;gl;Ls;s Gjpa Nghf;Ffs;> #oypd;

Ngz;jF ,ay;ig cWjpg;gLj;Jtjw;Fj; JizahFk; tpjj;ij

tpsf;Ff.

iii. njhopDl;g tpUj;jpAld; $lNt gapu;r;nra;if rhu;e;j capu;Kiwikfs;

tsu;r;rpaile;j tpjj;ij tpsf;Ff.
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1' Gtp kPJ fhzg;gLk; nkhj;j ePupy; ed;dPupd; msT>
^1&  2'6] MFk;. ^2&  3'8] MFk;. ^3&  30'1]MFk;. ^4&  68'7] MFk;.
^5& 96'5] MFk;.

2' ePu; tl;lj;jpd; rpy fl;lq;fs; fPNo glj;jpy; jug;gl;Ls;sd.

B apdhy; fhl;lg;gLtJ"
^1& CL nghrpjy; MFk;. ^2& CL tbjy; MFk;.
^3& FWf;Fg; nghrpjy; MFk;. ^4& Xbtbjy; MFk;.
^5& Mtpahfy; MFk;.

3' ePu; tl;lk; njhlu;ghd %d;W $w;Wf;fs; fPNo jug;gl;Ls;sd.
A. #upa rf;jpapd; JizAld;> ePuhdJ Xu; ,lj;jpypUe;J kw;WNkhu; ,lj;Jf;F

tl;lkhfr; Rw;wpr; nry;Yk;.
B. Gtp Nkw;gug;gpypUe;J tspkz;lyj;Jld; NrUk; ePupd; msT ,lj;Jf;fplk;

NtWgLk;.
C. xl;L nkhj;j ePu; tl;lj;jpy; Rw;Nwhl;lkhfr; nry;Yk; ePupd; msT> fhyj;Jf;Ff;

fhyKk; ,lj;Jf;fplKk; NtWgLk;.
,f;$w;Wf;fSs; rupahdJ / rupahdit>
^1&  A khj;jpuk;   ^2&  B khj;jpuk;'    ^3&  Ckhj;jpuk;  ^4&  A Ak; B Ak; khj;jpuk;
^5&  BAk;  C  Ak; khj;jpuk;.

4' gbTtPo;r;rp vd;gJ>
^1& 0'5 mm ,Yk; ngupa tpl;lKs;s ePu;j;Jspfs; GtpkPJ tPo;jyhFk;.
^2& jpuz; Kfpypy; cs;s 5 mm ,Yk; ngupa tpl;lKs;s gdpf;fl;bg;

gspq;Ffs; GtpkPJ tPo;jyhFk;.
^3& ePupd; ngsjpfepiyahdJ> Mtp epiyapypUe;J jputepiyia milAk;

nrad;KiwahFk;.
^4& ePuhdJ Kfpy;fspypUe;J ntt;NtW tbtq;fspy; kioahfg; GtpkPJ

tPo;jyhFk;.
^5& ePu;f; ftu;r;rpf; fUf;fisr; #o ePu; %yf;$Wfs; jpus;tjhy; rpwpa

ePu;j;Jspfs; Njhd;WjyhFk;.

gy;Nju;T tpdhf;fs;

G.C.E.  ADVANCED LEVEL

ePupaYk; tspkz;lytpaYk;02
TECHNOLOGY

IOSYSTEMSB



- 5 -njhopDl;gf; fy;tpj;Jiw f.ngh.j.(c.j) capu; Kiwikfs; njhopDl;gtpay;

5' Nfhopfspd; ghypay; Kjpu;r;rpiaj; Jupjg;gLj;jp Kl;il cw;gj;jpia
mjpfupf;fyhk;. ,jw;fhfg; gad;gLj;Jk; fhyepiyf;fhuzp>
^1&  ntg;gepiy ^2&  rhuPug;gjd;
^3&  xspapd; juk; ^4&  xsp fpilf;Fk; fhy msT
^5&  gbT tPo;r;rp tPjk;

6' xU Fwpj;j fhyepiyf; fhuzpapd; nry;thf;Ff; fhuzkhfg;
gpd;tUtdtw;iw mtjdpf;f Kbe;jJ>

� kfue;jkzpfs; cyu;jy;.

� Neha;fs; - gPilfs; mjpfupj;jy;.

� tpyq;Ffs; czT cl;nfhs;Sk; msT Fiwtiljy;.
mf;fhyepiyf; fhuzp>
^1&  ntg;gepiy ^2&  xsp  ^3&  rhuPug;gjd;
^4&  fhw;W ^5&  kiotPo;r;rp

7' rpy fhyepiyg; gukhdq;fSk; mtw;iw msg;gjw;fhfg; gad;gLj;jg;gLk;
cgfuzq;fSk; fPNo ml;ltizapy; jug;gl;Ls;sd.

I II
A. xspr;nrwpT P.  mdpykhdp
B. xsp fhzg;gLk; fhy tiuaiw Q. #upaf; fjpu;g;Gkhdp
C. rhuPug;gjd; R. kiokhdp
D. kiotPo;r;rp S.  <u cyu;Fkpo; ntg;gkhdp
E. fhw;wpd; Ntfk; T.  #upa xspu;Tkhdp

msf;fg;gLk; gukhdpfSf;Fk; cgfuzq;fSf;Fk; ,ilapyhd njhlu;igr;
rupahff; fhl;LtJ vJ?
^1& AT, BQ, CS, DR, EP ^2&  AT, BQ, CR, DS, EP   ^3&  AP, BQ, CR, DT, ES
^4& AQ, BT, CS, DR, EP ^5&  AT, BS, CT, DA, EG

8' xU kioapd; %yk; xU n`f;lahu; epyg;gug;Gf;Ff; fpilj;j ePupd; fdtsT
50 m3 MFk;. ,k;kio tPo;r;rpia cau msthff; fhl;Ltjhy; fpilf;Fk;
ngWkhdk;>
^1&   0'002 mm MFk;. ^2&  0'005 mm MFk;. ^3&  5 mm MFk;.
^4&   20 mm MFk;. ^5&  200 mm MFk;.

9' ePNuhl;lq;fs; njhlu;ghf xU khztd; Kd;itj;j ,uz;L $w;Wf;fs; fPNo
jug;gl;Ls;sd.
A rKj;jpu ePNuhl;lq;fs; kPd;fspd; tho;f;if tl;lj;ijj; njhlu;r;rpahfg;

Ngz cjTk;.
B ntg;gepiyapd; nry;thf;F fhuzkhf cUthFk; ePNuhl;lq;fspd;

topNa kPd; Kl;ilfSk; kPd;FQ;RfSk; ntt;NtW gpuNjrq;fSf;Ff;
nfhz;L nry;yg;gLk;.

,f; $w;Wf;fSs;>
^1& A >B Mfpa ,uz;Lk; jtwhdit.
^2& A cz;ikahdJ  B jtwhdJ.
^3& B cz;ikahdJ A  jtwhdJ.
^4& A Ak; B Ak; cz;ikahdit B apdhy; A tpsf;fg;gLfpd;wJ.
^5& A Ak; B Ak; cz;ikahdit A apdhy; B tpsf;fg;gLfpd;wJ.
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10' jhtuf; fpisj;Jz;lq;fspy; Ntu;nfhs;sr; nra;tjw;Fj; Njitahd
epge;jid vJ / epge;jidfs; vit?
^1& cau;thd rhuPug;gjd;
^2& cau; ntg;gepiy.
^3& Fiwe;j ntg;gepiyAk;> cau;thd rhuPug;gjDk;.
^4& cau;thd ntg;gepiyAk;> Fiwe;j rhuPug;gjDk.;
^5& cau;thd ntg;gepiyAk;> cau; rhuPug;gjDk;.

11' xspr; nrwpit msf;Fk; myF
^1& mk;gpau;  ^2& Nthy;w;W    ^3& rJukPw;wUf;F thw;W
^4& rJukPw;wUf;F Nthy;w;W  ^5& rJu kPw;wUf;F mk;gpau;

12' thdpiy mtjhdpg;G epiyankhd;wpy; rhuPug;gjid msg;gjw;Fg; gad;gLk;
cgfuzk;>
^1& cau;T ntg;gkhdp    ^2& ,opT ntg;gkhdp
^3& rhjhuz ntg;gkhdp    ^4& rpf;]; - cau;T - ,opT ntg;gkhdp
^5& <u - cyu; Fkpo; ntg;gkhdp

13' tspkz;ly rhuPug;gjd; njhlu;ghd gpd;tUk; $w;Wf;fSs; cz;ikahdJ vJ?
^1& ve;jnthU ntg;gepiyapYk; ve;jnthU mKf;fj;jpYk; khwhg;

ngWkhdj;ijg; ngWk;.
^2& tspkz;lyj;jpy; cz;ikapy; fhzg;gLk; ePuhtpapd; msT fhl;lg;gLk;.
^3& tspkz;lyj;jpy; rhuPug;gjd; mjpfupf;Fk; NghJ cyu;thd #oy; Njhd;Wk;.
^4& tspkz;lyj;jpy; cz;ikapy; fhzg;gLk; ePuhtpapd; msT kw;Wk; mjid

epuk;gyilar; nra;tjw;Fj; Njitahd ePuhtpapd; mstpd; rjtPjg;
ngWkhdk;.

^5& tspkz;ly rhuPug;gjd;  70% ,Yk; mjpfupf;Fk;NghJ <ug;gjd; #oy;
Njhd;Wk;.

14' ntt;NtWgl;l Ie;J ,lq;fspy; ngw;w <u - cyu;Fkpo; ntg;gkhdpj; juTfs;
fPNo jug;gl;Ls;sd.

    ,lk; cyu; Fkpo; juT 0C    <uf;Fkpo; juT 0C
  A 31    28.0
  B 31    30.0
  C 31    29.5
  D 31    30.5
  E 31    28.5

kpf cau;thd rhuPug;gjd; fhzg;gLnkd vjpu;ghu;f;fj;jf;f ,lk;>
^1& A MFk;. ^2& B MFk;. ^3&  C MFk;. ^4&  D MFk;.

^5& E MFk;.

15'  xspj;njhFg;Gf;Fg; nghUj;jkhd xspf;fjpu;fspd; miy ePs tPr;R (Wave
 length)
^1& 250-800nm  MFk;. ^2&  250-1000nm MFk;. ^3&  300-800nm  MFk;.

^4& 300-1000nm  MFk;. ^5&  400-700nm  MFk;.
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16'kiof; fhynkhd;wpy; 24 kzp Neuj;jpy; thdpiy mtjhdpg;G epiyankhd;wpy;
,Ue;j 10 cm tpl;lKs;s kiokhdpnahd;wpy; 550cm3  ePu; Nru;e;jpUe;jJ.
mg;gpuNjrj;Jf;Ff; fpilj;j kiotPo;r;rpapd; msT ahJ?
^1&  5mm ^2&  7mm     ^3&  10mm ^4&  22mm  ^5&  25mm

17' gbT tPo;r;rpf;Ff; fhzg;gLk; Kfpy; tiffs; njhlu;ghd thf;fpaq;fs; fPNo
jug;gl;Ls;sJ.
A  - jho; kl;l Kfpy;fspy; cs;s jpuz; Kfpy;fspypUe;J J}wy; kio nghopAk;.
B  -Gtp Nkw;gug;gpy; ,Ue;J Vwj;jho 7 km cauk; tiuapy; guk;gpAs;s

Kfpy;fspypUe;Nj gbT tPo;r;rp epfOk;
C  - ,ilkl;l Kfpy;fspypUe;J gbT tPo;r;rp epfOk;
D  - jpuz; Kfpy;fs; fhuzkhf ,bAld; $ba fLk; kio Vwe;jho ,uz;L

kzp Neuk; tiu nghopAk;.
,tw;Ws; rupahdit>

^1&  A,B  ^2&  A,C  ^3&  A,D   ^4&  B,C ^5&  C,D

18' xU Fwpj;j fhyepiyf; fhuzpapd; nrwpT cau;tjhy; capu;Kiwikfs; kPJ
ghjfkhd jhf;fq;fs; Vw;glj;jf;f re;ju;g;gq;fspy; Njhd;wj;jf;f rpy Njhw;wg;ghLfs;
tUkhW:

² jhtu Neha;fspd; ngUf;fk; mjpfupj;jy;.
² gapu;r; nra;iff; Nfhyq;fs; khw;wkiljy;.
² kPd;fspd; g+f;fspy; fhaq;fs; Njhd;Wjy;.
² kPd;fspd; ,dtpUj;jpf; Nfhyq;fs; khw;wkiljy;.
² ePu;tho; mq;fpfspd; Kl;ilfs; mopjy;.

capu;Kiwikfs; kPJ ghjfkhd tpisTfis Vw;gLj;Jk; fhyepiyf; fhuzp
vJ?
^1& ntg;gepiy ^2& kiotPo;r;rp ^3& fhw;W
^4& xsp ^5& rhuPug;gjd;

19' jd;dpaf;f kio khdpnahd;wpidj; jhgpf;Fk; NghJ ftdj;jpw; nfhs;s
Ntz;baitnad xU khztd; $wpa rpy tplaq;fs; fPNo jug;gl;Ls;sd>

A  - rkjskhd epyj;jpy; jhgpj;jy;
B  - fhw;W kiwg;G ,Uj;jy;.
C  - jPgpd;fs; jpiuapDs; itj;jy;.
D  - epy kl;lj;jpy; ,Ue;J 30 nrd;uPkPw;wu; cauj;jpy; mikj;jy;.
,tw;Ws; rupahit>
^1&  A,B     ^2&  A,C ^3&  A,D   ^4&  B,C  ^5&  C, D

20' thdpiy mtjhdpg;G epiyankhd;wpy; cgfhuzq;fisj; jgpj;jy; njhlu;ghd
rupahd $w;W vJ?
^1& vspa kiokhdpia Mtpahfy; jl;bypUe;J 2 kPw;wu; J}uj;jp;y; jhgpj;jy;

Ntz;Lk;.
^2& #upa gpufhrkhdpia> epy kl;lj;jpy;> fpof;F - Nkw;fhf mikAkhW

jhgpj;jy; Ntz;Lk;.
^3& mdpykhdpia epykl;lj;jpypUe;J 10 kPw;wu; cauj;jpy; jhgpj;jy; Ntz;Lk;.
^4& jPgpd;rd; jpiuapDy; jd;dpaf;f ntg;gkhdpiaj; jhgpj;jy; Ntz;Lk;.
^5& kiokhdpapd; Nky; tpspk;G> epykl;lj;jpy; ,Ue;J 60 nrd;wpkPw;wu;

cauj;jpy; mikAkhW jhgpj;jy; Ntz;Lk;.
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21' ehnshd;Wf;F xU jlit kw;Wk; ehnshd;Wf;F ,uz;L jlitfs; thdpiyj;
juT ngWk; cgfuzq;fs; KiwNa>
^1& kiokhdp> cau;T ntg;gkhdp
^2& ,opT ntg;gkhdp> cau;T ntg;gkhdp
^3& ,opT ntg;gkhdp> #upag; gpufhrkhdp
^4& <ug;gjd; khdp> fhw;Wj;jpirfhl;b
^5& ,opT ntg;gkhdp> kz;ntg;gkhdp

22'2016-03-14 md;W thdpiy mtjhdpg;G myfpy; cs;s Mtpahjy; jl;bd; thrpg;G
150 mm MFk;.   2016-03-15 md;W thrpg;G  140 mm MFk;.  2016-03-15md;W Kw;gfy;
6'00 kzpf;F mg;gpuNjrj;Jf;F 5kpy;yp kPw;wu; kiotPo;r;rp fpilj;jjhapd;  2016-03-
14 md;W ehSf;Fupa Mtpahfy; ngWkhdk;>
^1&  5 mm ^2&  10mm     ^3&  15mm ^4&  20mm '  ^5&  25mm

23' Mtpahfy; jl;by; ntz;zpwg;g+r;Rg; g+rg;gl;bUg;gjw;fhd fhuzk;>
^1& ghj;jpuj;jpd ntg;gepiy cau;tij ,opthf;fy;.
^2& #upaf; fjpu;g;G fhuzkhf epfOk; Mtpahf;fiy ,opthf;fy;
^3& thrpg;Gg; ngWtij ,yFgLj;jy;
^4& cgfuzq;fSf;Fg; ghJfhg;G toq;Fjy;.
^5& jl;ilr; #o tspr;Rw;Nwhl;lj;ij ,yFgLj;jy;.

24' xspr;nrwpT mjpfupg;gjhy;
^1& xspj;njhFg;G tPjk; njhlu;r;rpahf mjpfupf;Fk;.
^2& jhtu ,iyfspd; jbg;Gf; FiwtilAk;.
^3& jhtuj;jz;bd; tpl;lk; FiwtilAk;.
^4& jhtuj;jpd; cyu;epiw mjpfupf;Fk;.
^5& jhtu ,iyfs; vupTf;Fs;shFk;.

25' glj;jpy; fhl;lg;gl;bUg;gJ>
^1& ];ypq; <ug;gjd; khdp
^2& Fjpiu kapu; <ug;gjd; khdp
^3& <u-cyu;f; Fkpo; <ug;gjd; khdp
^4& #upag; gpufhrkhdp
^5& #upaf; fjpu;g;Gkhdp

26' Gtpapy; fhzg;gLk; ePupy; ed;dPuhff; fhzg;gLk; ePupd; rjtPjk;
^1& 2'5] ^2& 0'9]      ^3& 96'5]      ^4& 30'1]      ^5& 41'5]

27' xU Fwpj;j jpdj;jpy; fhw;Wj;jpirfhl;bapd; thrpg;G  114 km h-1 Mff; fhzg;gl;lJ.
mr;re;ju;g;gj;jpy; fhw;wpd; jd;ik ahJ?
^1& ,sq;fhw;W ^2& jhoKf;fk; ^3& Row;fhw;W
^4& #whtspf;fhw;W ^5& ijg+d; fhw;W

28' fhw;Wj;jpirfhl;bapd; mk;Gf;Fwpj;jiy njd;Nkw;Fj; jpirapy; fhzg;gLkhapd;
mr;re;ju;g;gj;jpy; fhw;W tPRk; jpir.
^1& tlfpof;fpypUe;J njd;Nkw;F Nehf;fp ̂2& njd;Nkw;fpypUe;J tlfpof;F Nehf;fp
^3& tlf;fpypUe;J njw;F Nehf;fp         ^4& njw;fpypUe;J tlf;F Nehf;fp
^5& Nkw;fpypUe;J fpof;F Nehf;fp
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mikg;Gf;fl;Liu tpdhf;fs;

1' ePu; tl;lj;ijf; fhl;Lk; tpsf;fg;glnkhd;W fPNo jug;gl;Ls;sJ.

i. ePu; tl;lk; vd;gjw;Fg; nghUs; tpsf;fkspf;Ff.

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

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

ii. NkNy jug;gl;Ls;s ePu; tl;lj;jpd; A,B,C,D Mfpa fl;lq;fisg; ngaupLf.

A. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' B. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

C. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' D. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. epyf;fPo; ePu;gnghrpg;Gf;Fj; JizahFk; nrad;Kiwiaf; Fwpg;gpLf.

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

iv gbTtPo;r;rp epfOk; ehd;F topfisf; Fwpg;gpLf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. ,ilKwpg;G (Interception) vd;gjw;Fg; nghUs; tpsf;fkspf;Ff.

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

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

vi. ePu; tl;lj;jpd; nrad;Kiw rPuhf epfohj NghJ capu;Kiwikfspy; Vw;glj;jf;f

%d;W gpur;rpidfisf; Fwpg;gpLf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii.ePu; tl;lj;jpd; nrad;Kiwf;Fj; jlq;fyhf mikaj;jf;f kdpjr; nraw;ghLfs;

%d;W jUf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

C

B

A

D

epyf;fPo; ePu;
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viii. ePu; tl;lj;jpd rfy nrad;KiwfSk; epfo;tjw;Fj; Jizahf mikAk;

rf;jp Kjy; ahJ?

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

ix. tspkz;lyj;jpy; ePuhtpiar; Nru;g;gdthf ePu;tl;lj;jpd; gpujhd $Wfs;

,uz;ilAk; Fwpg;gpLf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

2' i. gpujhd thdpiyg; gukhdq;fs; vl;ilf; (8) Fwpg;gpl;L mtw;iw msg;gjw;Fg;

gad;gLk; xt;Nthu; cgfuzk; tPjk; jUf.

thdpiyg; gukhdq;fs; mstPl;L cgfuzq;fs;

 1 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

 3 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 4 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 5 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 6 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 7 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 8 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. gpd;tUk; myFfspy; msf;fg;gLk; thdpiyg; gukhdq;fs; xt;nthd;W tPjk;

jUf.

myF thdpiyg; gukhdk;

1'  kpy;ypkPw;wu; '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' kzpf;F fpNyh kPw;wu; '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

3' rJu kPw;wUf;F thw;W '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. mjpf kio tPo;r;rp fhuzkhf> kPd; Fbj;njhif vjpu;Nehf;Fk; ghjpg;Gf;fs;

%d;W jUf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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iv. gpd;tUk; tpisnghUs;fisf; fsQ;rpag;gLj;Jtjw;Fg; nghUj;jkhd rhuPug;gjd;

k l ;l j ;i j  c a u;t hd / jho;thd vd;wthW Fwpj;Jf;fhl;Lf.

1' ,iy kuf;fwp tif -  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' fha; kuf;fwp tif -  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

3' jhdpaq;fs; -  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

3' thdpiy mtjhdpg;G epiyaj;jpd; %yk; ngWk; jfty;fs; gy;NtW

eltbf;iffSf;fhf Kf;fpakhditahFk;.

i. thdpiyj; jfty;fs; gad;gLk; ehd;F Jiwfisf; Fwpg;gpLf.

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. thdpiy mtjhdpg;G epiyaj;jpy; kiokhdpiaj; jhgpf;Fk; NghJ

ftdj;jpw;nfhs;s Ntz;ba ehd;F tplaq;fs; jUf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. #upa xspu;T khdpiaj; jhgpf;Fk;NghJ ftdQ; nrYj;j Ntz;ba ,uz;L

tplaq;fs; jUf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

iv. jPgpd;rd; (Stevenson) jpiuapDs; jhgpf;fg;gLk; thdpiy cgfuzq;fs;

,uz;L jUf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

v. mt;Tgfuzk; jPtpd;fs; jpiuapDs; itf;fg;gLtjw;fhd xU fhuzj;ijf;

Fwpg;gpLf.

vi. Mtpahjy; jl;il ,lg;gLj;Jk; NghJ ifahsg;gLk; ,uz;L nray;fisf;

Fwpg;gpLf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

vii.thdpiy mtjhdpg;G epiyaj;jpy; ehnshd;Wf;F xUjlit khj;jpuk; thrpg;Gg;

ngWk; gukhdq;fs; ehd;F jUf.

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

4'  A. thrpg;Gg; gjpthfhj tif kio khdpnahd;W glj;jpy; fhl;lg;gl;Ls;sJ.

i. A,B,C,D gFjpfisg; ngaupLf.

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

C' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' D' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. A gFjpapd; tpl;lj;ij tpl D gFjpapd; tpl;lk; FiwthdJ. mjd; %yk;

fpilf;Fk; Xu; mD$yj;ijf; Fwpg;gpLf.

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

iii. xU Fwpj;j jpdj;jpy; 1 ha epyj;Jf;F 10 mm kio tPo;r;rp fpilj;jjhapd;>

me;epyj;Jf;Ff;fpilj;j kio ePupd; fdtsitf; fzpf;Ff.

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

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

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

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

B. <u> cyu; Fkpo; ntg;gkhdpnahd;wpd; glk; fPNo jug;gl;Ls;sJ.

i. A,B,C,D gFjpfisg; ngaupLf.

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

C' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' D' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

A

B

DC

A

D

B

C

0C 0C
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ii. ntg;gkhdp A apd; thrpg;ghdJ B apd; thrpg;ig tplf; Fiwthf ,Ug;gjw;fhd

fhuzk; ahJ?

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

iii. gFjp C apdJ njhopy; ahJ?

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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1& i. ePu; tl;lj;ij tptupf;Ff.

ii. thdpiy mtjhdpg;G epiyankhd;wpy; thdpiy mtjhd cgfuzq;fisj;

jhgpf;Fk; tpjj;ij tpsf;Ff.

iii. #oy; ntg;gepiy cau;jyhdJ capu;Kiwikfspy; jhf;fk; tpistpf;Fk;

tpjj;ij tptupf;Ff.
iv. thdpiy mtjhd epiyankhd;wpidj; jhgpg;gjw;fhd ,lj;ijj; njupT

nra;Ak; NghJ ftdQ; nrYj;j Ntz;ba fhuzpfis tptupf;Ff.

fl;Liu tpdhf;fs;
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1' nghJthf> kz;zpd; cz;ik mlu;j;jp>
1' 0.9 gcm-3 MFk;. 2' 1.2 gcm-3  MFk;. 3' 1.7 gcm-3 MFk;.
4' 2.2 gcm-3   MFk;. 5' 2.6 gcm-3   MFk;.

2' glj;jpy; A, B,C  %yk; fhl;lg;gl;Ls;s fdpaj;Jzpf;iffs; KiwNa>
1' kzy;> milay;> fsp MFk;.
2' milay;> fsp> kzy; MFk;.
3' milay;> kzy;> fsp MFk;.
4' fsp> kzy;> milay; MFk;.
5' fsp> milay;> kzy; MFk;.

3' kz;zpDs; Ntu; tsu;r;rpapYk; Ntu;fs; gutpr; nry;tjpYk; mjpf mstpy;
nry;thf;Fr; nrYj;Jk; kz; fhuzp / fhuzpfs;
1' kz; <uypg;G MFk;.
2'  kz;zpd; Njhw;w mlu;j;jp MFk;.
3'  mlq;fpAs;s milay;> fsp Mfpatw;wpd; msT MFk;.
4'  ,Uthl;bj;jd;ik MFk;.
5'  kz;zpd; %y epuk;gy; MFk;.

4' kz;zpaypy; ",Uthl;b" vDk; gjj;jpdhy; fUjg;gLtJ>

1' kpf ey;y kz; vd;gjhFk;.
2' kz;zpy; milay;> kzy;> fsp Mfpad rk fdtsTfspy; mlq;fpAs;sd

vd;gjhFk;.
3' kz;zpy; ed;F tpUj;jpaile;j kz; mikg;G fhzg;gLfpd;wJ vd;gjhFk;.
4' kz;zpd; milay;> kzy;> fsp Mfpatw;wpd; Vw;gLj;jg;gLk; jhf;fk; rkkhdJ

vd;gjhFk;.
5' kz;zpy; Nrjdg; nghUs;fs; mjpfmstpy; mlq;fpAs;sJ vd;gjhFk;.

5' epyk; gz;gLj;Jtjd; gpujhd> Fwpf;Nfhs;fSs; xd;W>
1' fisg;G+z;Lfis mopj;jy; 2' kz;iz ,sf;Fjy;
3' kz;zupg;igf; Fiwj;jy; 4' tbfhyikg;igf; Fiwj;jy;
5' kz; fhw;W}l;lj;ijf; Fiwj;jy;

6' rha;thd epyj;Jf;Fg; nghUj;jkhd gapu;nra;if Kiwik
1' v];.Mu;. I ^SRI& Kiw
2' Nrhy;l; ^SALT& Kiw
3' jdpg;gapu;r; nra;if Kiw  ̂ mono cropping&
4' ,ilg;gapu;r; nra;if Kiw ̂ inter cropping&
5' gy; gilg;gapu;r;nra;if Kiw.

gy;Nju;T tpdhf;fs;

G.C.E. ADVANCED LEVEL

kz;Zf;Fk; ePUf;Fk;
,ilapyhd njhlu;G

03
TECHNOLOGY

IOSYSTEMSB

B-0.002 mm ,Yk ;
Fiwa

C-0.05-2 mm

A-0.002-0.05
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7' gapu;r; nra;ifg; Nghfj;jpd; gpd;dUk;> ghu thfdg;Nghf;Ftuj;jpd; gpd;dUk;
kz;zpy; khwhJ fhzg;gLk;. kz; ,ay;G
1' mikg;G 2'  Njhw;w mlu;j;jp 3' Ez;Lisj;jd;ik

4' cz;ik mlu;j;jp 5'  jpl;gk;

8' kz;zpypUe;J Neubahf ePu; ntspNaWk; Kiwfs;

1. MtpAapu;g;Gk; xb topjYk; MFk;.

2' MtpAapu;g;Gk; nghrpTk; MFk;.
3' Xb topjYk; MtpahfYk; MFk;.
4' MtpAapu;g;Gk; MtpahfYk; MFk;.
5' XbtopjYk; xspj;njhFg;Gk; MFk;.

9' fy;tidRf; Foha;j;Jz;L> ePu;g;ghj;jpuk;> Kj;Jyhj;jhR> kuf;fl;il Mfpatw;iwg;
gad;gLj;jp> Jzpaj;jf;f kz; ,ay;G>
1' Njhw;w mlu;j;jp 2'  cz;ik mlu;j;jp
3' kz;zpd; kzy;> fsp> milay; rjtPjk; 4'  Ez;Lisj;jd;ik
5' kz; fsf;nfhs;ssT

10' kz;zpy; mlq;fpAs;s milay;> kzy;> fspj;Jzpf;iffspd; rhu;gstpyhd
tpfpjj;jhy; Fwpf;fg;gLtJ>
1' kz;zpd; Ez;Lisj;jd;ik 2' kz;zpd; mikg;G
3' kz;zpd; jpl;gk; 4' kz;zpd; ,ioaikg;G
5' kz;zpd; mlu;j;jp

11'  kz;Zld; Nrjdg;nghUs;fisr; Nru;g;gjhy; FiwtiltJ>
1' mk;kz;zpd; ePiug;gw;wp itj;jpUf;Fk; nfhs;ssT MFk;.
2' mk;kz;zpd; mlu;j;jp MFk;.
3' mk;kz;zpd; grisg; gad;ghl;L tpidj;jpwd; MFk;.
4' mk;kz;zpd; Ez;zq;fpf; Fbj;njhif MFk;.
5' mk;kz;zpy; tsUk; jhtuq;fspd; Nghriz mfj;JwpQ;ry; jpwdhFk;.

12'  epuk;gyile;j kz;zpy; mlq;fpapUg;gJ>
 1'  gUF ePu;> kapu;Jisf;ftu;r;rp ePu;> GtpaPu;g;G ePu; MFk;.
 2'  gUF ePu;> kapu;j;Jisf;ftu;r;rp ePu;> ngwj;jf;f ePu; MFk;.
 3'  gUF ePu;> ngwj;jf;f ePu;> tbe;NjhLk; ePu; MFk;.
 4'  kapu;j;Jisf;ftu;r;rp ePu;> GtpaPu;g;G ePu;> Nkyjpf ePu; MFk;.
 5'  fsf;nfhs;sstpy; kz;zpy; Njq;fpapUf;Fk; nkhj;j ePu; MFk;.

13'  kz;zpy; gpuNahfpf;fg;gLk; gPilnfhy;ypfs; ,Wjpapy;> gpupf;fg;gLtJ>
1' epyf;fPo; ePupdhy; 2' kz;GOf;fspdhy;
3' Nrjdg;nghUs;fspdhy; 4' gw;wPupahf;fs;> gq;fRfspdhy;
5'  kz; $opdhy;

14' kz;ntl;biaf; nfhz;L kz; ghsnkhd;wpid ntl;bnaLj;J ,uz;L ehl;fs;
tiu cyu;thd xu; ,lj;jpy; itj;J cyu;j;jpa gpd;du;> NkNy cau;j;jp
rPnke;Jj; jiuapd; kPJ tpor;nra;ag;gl;lJ. ,r;nray; %yk; Jzpag;gLtJ>
1' kz;zpd; mikg;G 2' kz;zpd; ,ioaikg;G
3' kz;zpd; mlu;j;jp 4' kz;zpd; Ez;Lisj;jd;ik
5' kz;zpd; ,Wf;fk;
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15' kz;zPu; njhlu;ghd ,uz;L $w;Wf;fs; fPNo jug;gl;Ls;sd.
A - cyu;e;j kz; khjpupnahd;W mjpy; mlq;fpAs;s ePu; KOtJk; ePq;Fk;

 tiuapy; 105oC tiu ntg;gNkw;wg;gl;lJ.
B - mjpypUe;J gUFePUk; ntspNawp cs;sJ. me;ePiuj; jhtu Ntu;fshy;

 mfj;JwpQ;r KbahJ.

,f;$w;Wf;fSs;>
1' A, B Mfpa ,uz;Lk; cz;ikahdit> vdpDk; Bapdhy; A  tpsf;fg;gLtjpy;iy
2' A , B Mfpa ,uz;Lk; cz;ikahdit> Bapdhy; A tpsf;fg;gLfpwJ.
3' A cz;ikahdJ> B jtwhdJ.
4' A jtwhdJ> B  cz;ikahdJ.
5' A, B Mfpa ,uz;Lk; jtwhdit.

16' kz;zpd; ,ay;Gfs; rpytw;iw tptupg;gjw;fhf> xU khztd; gpd;tUk; tplaq;fis
Kd;itj;jhd;.
A. kz;zpy; Nrjdg; nghUs;fs; ,Ltjhy; kz; mikg;G tpUj;jpailAk;.
B. mjpf fsp mlq;fpAs;s kz;zpy; fw;wadpy; kupkhw;wf;nfhs;sT FiwthdJ.
C. kzy;> milay;> Nrjdg;nghUs; Mfpad kz; fdpaq;fshFk;.
Nkw;gb tplaq;fSs; rupahdJ / rupahdit>
1' A khj;jpuk;' 2'  B khj;jpuk;. 3'  C khj;jpuk;.
4' A,B khj;jpuk;. 5'  A, C  khj;jpuk;.

17' kz; ,ioaikg;ig ePu;;khdpnahd;wpdhy; JzpAk; NghJ kz; khjpupapy; cs;s
Nrjdg;nghUs;fis ePf;Ftjw;fhff; ifahs Ntz;ba gbKiw.
1' Ijurd; Ngnuhl;irl;L Nru;j;J ntg;gNkw;wy;.
2' fy;fd; fiury; Nru;j;J 12 kzp Neuk; Cwitj;jy;.
3' fz;zhbf; Nfhypdhy; kz;khjpupia 10 epkpl Neuk; fpsWjy;.
4' kz; khjpup mlq;fpAs;s msf;FQ;rhbiaj; jiyfPohfg; Gul;bf; FYf;Fjy;.
5' kz; khjpup mlq;fpAs;s msf;FQ; rhbapy; Viky; kJrhuk; rpy Jspfs;

Nru;j;jy;.

18'  kz;zpd; ,ay;Gfs; njhlu;ghd rupahd $w;W> vJ?
1' kz;zpd; ePu;f;nfhs;ssT vd;gJ> kz;zpy; mlq;fpAs;s GtpaPu;g;G ePu;

kapu;j;JisePu;> gUFePu; Mfpa vy;yhtw;wpdJk; xl;Lnkhj;jkhFk;.
2' kz;zpd; cz;ik mlu;j;jpahdJ kz;zpd; ,Wf;fj;jd;ik njhlu;ghd

fUj;ijg;ngw cjTk;.
3' ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp> kz;zpd; ,ioaikg;G tFg;igj;

Jzptjw;fhf> kz; khjpupapy; mlq;fpAs;s kzy;> milay;> fsp Mfpatw;Ws;
vitNaDk; ,uz;bd; rjtPjq;fs; NghJkhdit.

4' fsp kz;zpd; kz;Ez;Lisj;jd;ikahdJ> kzy; kz;iztpl FiwthdJ.
5' kz; ,ioaikg;ghdJ gapUf;F ePu; toq;f Ntz;ba fhy ,ilntspiaj;

jPu;khdpf;Fk; xU fhuzp MFk;.
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19' epyf;fPo; ePu; njhlu;ghd rpy tplaq;fs; fPNo jug;gl;Ls;sd.

A. tFg;G II epyf;fPo; ePupd; nkhj;j jpz;kg;nghUslf;fk;  500 mg/l ,Yk;
FiwthdJ.

B. kiof;fhyq;fspy;> tiuaiwg;gl;l ePu;g;gLf;ifapy; ePu;kl;lk; caUk;.
C. Ml;rpa ePu;g;gLf;ifapy; cs;s ePu; mKf;fj;jpd; fPo; Njq;fpapUf;f
,lKz;L.
,tw;Ws; rupahdit/ rupahdJ
1' A khj;jpuk; 2'  B khj;jpuk; 3' C khj;jpuk;
4' A, B khj;jpuk; 5'  B, C khj;jpuk;

20' kz; juk; Fd;Wtjpy; jhf;fk; tpistpf;fhj nrad;Kiw>
1' kz; mupg;Gf;F cs;shjy; 2' kz; tbfhyikg;Gr; rPuhjy;
3' kz; Nrjdg;nghUs;fs; Fiwtiljy; 4' kz; mkpyj;jd;ikailjy;
5' kz; ctuhjy;.

21' gpd;tUk; $w;Wf;fSs; cz;ikahdJ>
1' mjpf mstpy; ePu;g;ghrdk; nra;tjhy; kzy; kz;zpd; mkpyj; jd;ik

mjpfupf;Fk;.
2' fsp kz;zpy; tsUk; gapu;j;jhtukhdJ> ,Uthl;b kz;zpy; tsUk;

gapu;j;jhtuq;fistplf; $Ljyhd msT ePiug; ngWk;.
3' GtpaPu;g;G ePiuAk; kapu;Jisf; ftu;r;rp ePiuAk; jhtuq;fs; cwpQ;Rk;.
4' kzw;ghq;fhd kz;zpy; kz;jhf;fk; caupa ngWkhdj;ijg; ngWk;.
5' kz;zpd; mikg;ghdJ> kz;zPu;f; nfhs;ssT kPJ nry;thf;Fr; nrYj;Jk;.

• 22Mk; 23Mk; tpdhf;fSf;F tpilaspg;gjw;fhf> gpd;tUk; tptuj;ijg; gad;gLj;Jf.

kz;zpd; Njhw;w mlu;j;jpiaj; JzpAk; gupNrhjidnahd;wpd; NghJ 8 cm
tpl;lKk; 4cm cauKk;  180g epiwAKs;s fy;tidRf;Foha;j;Jz;L
gad;gLj;jg;gl;lJ. mf; Foha;j; Jz;bDs; kz; khjpupnahd;W ngwg;gl;l
NghJ mjd; epiw   590g (fpuhk;) MfTk; fdyLg;gpy; Kw;WKOjhf cyu;j;jpa
gpd; mjd; epiw  500g (fpuhk;) MfTk; fhzg;gl;lJ.

22' ,k;kz;zpd; Njhw;w mlu;j;jp
1' 0.4 g cm-3 2'  0.8g cm-3 3'  0.50 g cm-3

4' 1.6 g cm-3 5'  2.0g cm-3

23' ,k;kz; khjpupapd; cz;ik mlu;j;jp 2.4 g cm-3 Mapd; mjd; Ez;Lisj;jd;ik>
1'  17]MFk;. 2'  33]MFk;. 3'  66]MFk;. 4'  80] MFk;'  5'  83] MFk;.

24' Nrjdg; nghUs;fs; gpupifailtjhy; Njhd;Wk; Nrjd mkpyq;fs;> cNyhf

mad;fSld; jhf;fk; Guptjhy; fiujpwd; mjpfupj;Jg; ghiwapypUe;J

ePq;FjyhdJ xu; ,uhradg; gpupifr; nrad;KiwahFk;. ,r;nrad;Kiw

1'  ePNuw;wk; MFk;. 2'   fiujy; MFk;. 3'  jho;j;jy; MFk;.
4'  fPNyw;Nww;wk; MFk;. 5'  ePu;g;gFg;G MFk;.

25' kz; gpwg;ghf;ff; fhuzpfSs;> capNuhl;lkhd fhuzpr; Nrhb>
1' fhyepiy> jha;g;ghiwg;nghUs; 2' fhyepiy> capu;f;fhuzpfs;
3' epyj;Njhw;wk;> fhyk.; 4' jha;g;ghiwg;nghUs;> epyj;Njhw;wk;
5' jha;g;ghiwg;nghUs;> fhyk;.
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26' gpd;tUk; kz;zq;fpf; $l;lq;fSs;> fhw;W}l;ly; Fiwthd fhw;wpd;wpa kz;
epge;jidfspd; fPo; fhzg;gLk; Ez;zq;fpr; Nrhb>
1' Nitrosomonas, Pseudomonas denitrificans
2' Nitrosomonas, Thiobacillus denitrificans
3' Nitrosomonas, Nitrosomanas
4' Clostridium, Pseudomonas denitrificans
5' Azatobactor, Clostridium

27' jhtuj;jpdhy; gad;gLj;jKbahj ePu;>
1' gUFePu;> kapu;Jisf;ftu;r;rp ePu; Mfpad.
2' kapu;j;Jisf; ftu;r;rpePu;> GtpaPu;g;G ePu; Mfpad.
3' GtpaPu;g;G ePu;> gUFePu; Mfpad.
4' kapu;Jisf;ftu;r;rp ePu; khj;jpuk;
5' GtpaPu;g;G ePu; khj;jpuk;

28' kz; ,ioaikg;igj;JzpAk; gupNrhjid nahd;wpy; gpd;tUk; KbTfs; fpilj;jd.

,ioaikg;G

Kf;Nfhzp

kzy; rjtPjk; = 40%
milay; rjtPjk; = 40%
fspr; rjtPjk; = 20%

,k;kz;zpd; kzy; - milay; - fsp rjtPjq;fspd; gb ,k;kz;
1' fsp kz; MFk;. 2' ,Uthl;bkz; MFk;.
3' kzy;fsp kz;zhFk;. 4' fsp- ,Uthl;b kz; MFk;.
5' kzy; - fsp - ,Uthl;b kz; MFk;.

29' kz; khjpupnahd;wpd; cr;r ePu; mfj;JwpQ;ry; nfhs;sstpd; NghJ mjd; epiw
27g ck; fsf;nfhs;sstpy; mjd; epiw 25g ck; fdyLg;gpy; cyu;j;jpa
gpd;du; epiw 20g ck; Mapd;> mk; kz;zpd; fsf;nfhs;ssT ePu;r; rjtPjk;
 1'  9'5] MFk;. 2' 10] MFk;. 3'  20] MFk;.   4' 12]MFk;. 5'  25] MFk;.

30' G+r;rpa epyk; gz;gLj;jy; njhlu;ghd rpy $w;Wf;fs; fPNo jug;gl;Ls;sd.
A. Muk;g epyg;gz;gLj;jy; gapu;epyk; KOtjpYk; nra;ag;gLk;.
B. tpj;Jf;fs; /ehw;Wf;fs; elg;gLk; tupirfspy; kj;jpuk; ,uz;lhk; epiy

epyk; gz;gLj;jy; nra;ag;gLk;.
C. Muk;g> kw;Wk; ,uz;lhk; epiy epyk; gaz;gLj;jy; nra;ahJ tpj;Jf;fs;

/ ehw;Wf;fs; elg;gLk;.

,f;$w;Wf;fSs; cz;ikahdJ> cz;ikahdit>
1' A MFk;. 2'  B  MFk;. 3'  A, B MFk;.
4'  A, C  MFk;. 5'  B, C MFk;.

31'  Mycorrhizae  vd;gJ>
 1' kz;zpy; tho;tNjhL> Nrjdg; nghUs;fisg; gpupifalar; nra;Ak; xU

Ez;zq;fp tifahFk;.
 2' cf;fypd; fWg;G epwj;Jf;Ff; fhuzkhFk; xU gq;fR tifahFk;.
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 3' fyd;fl;Lj;jhtuq;fspy; Ntu;fspy; xd;wpa tho;T thOk; xU gq;fR
tifahFk;.

 4'  jupR epyq;fspy; Kjd; Kjyhf tsUk; xU gd;dtifahFk;.
 5'  mNkhdpasthf;f gw;wPupahthFk;.

32' kio nghopAk; Ntisapy; ePu; Xbtopjy; njhlu;ghfr; rupahd $w;W>
1' kio tPo;r;rpr; nrwpthdJ> kz;zpd; ePu; mfj;JwpQ;ry; jpwdpDk; FiwtilAk;
  NghJ Xbtopjy; epfOk;.
2' kz;zpy; Nrjdg;nghUs;fs; mjpfupg;gjhy; Xbtopjy; tPjk; mjpfupf;Fk;.
3' mJ kz;zpd; Kidthf;fg; gz;ghFk;'
4' Nkw;gb 1>2 Mfpa ,uz;Lk;.
5' Nkw;gb 1>2>3 Mfpa %d;Wk;.

33' fsp> kzy; Mfpad njhlu;ghd rpy $w;Wf;fs; fPNo jug;gl;Ls;sd.
A. fspj;Jzpf;ifapd; Nkw;gug;Gg; gug;gsT milaypYk; FiwthdJ.
B. fspapd; ePiuj;Njf;fp itf;Fk; jpwd; kzypYk; $LjyhdJ.
C. fspapd; Nghriz Njf;fp itf;Fk; jpwd; kzypYk; $LjyhdJ.
D. fspapd; CLtbjy; tPjk; kzypYk; FiwthdJ.

,tw;Ws; rupahdit
   1' A, B 2'  A,D 3'  B, C 4' A,B,C 5'  B,C, D

34' kz;zpd; ve;j ,ay;ig mwptjw;fhfr; rha;Tkhdp gad;gLj;jg;gLk;.
1' Ez;Lisj;jd;ik. 2' fw;wad; gupkhw;wf; nfhs;ssT
3' jd;dPu;g;G 4' ePulf;fk; (<uypg;G)
5' fhuj;jd;ik

35' kz;zpd; gpd;tUk;. ,ay;Gfisf; fUj;jpw;nfhs;f.
A. kz;zpd; Ez;Lisj;jd;ik cau;thf ,Uj;jy;.
B. kz;zpy; 90% ,Yk; $Ljyhf fspf;fdpak; mlq;fpapUj;jy;.
C. kz;zpd; jilj;jpwd; cau;thf ,Uj;jy;.
D. kz;zpd; ePu; nghrpT tPjk; cau;thdjhf ,Uj;jy;.

xU kz;khjpupapahd rhu;gstpy; Fiwe;j Njhw;w mlu;j;jpiaf; nfhz;Ls;sjhapd;
mjpy; fhzg;glj;jf;f ,ay;Gfs; ahit?
   1' A, B khj;jpuk; 2'  A,Dkhj;jpuk; 3'  B, C khj;jpuk;
   4' B, D khj;jpuk; 5'  A,C, Dkhj;jpuk;

36' iejurd; gjpj;jy; njhlu;ghd gpd;tUk; $w;Wf;fisf; ftdpf;Ff.
A. mNkhdpak; mad;fis iej;jpiul;lhf khw;Wk; nrad;Kiw

mNkhdpahthf;fk; vdg;gLk;.
B. fhw;wpd;wpa kz; epge;jidfspd; fPo; Nitrobactor ,dJ njhopw;ghL

cau;thdJ.
C. mad; epiy iej;jpNuw;whdJ  ijurdpwf;f gw;wPupah %yk; tspkz;ly

%yf;$w;W mNkhdpathf khw;wg;gLjy; iej;jpNuw;whf;fkhFk;.
D. Clostridium  MdJ mkpykz;zpYk; iejuridg; gjpf;Fk;.

,tw;Ws; rupahd $w;W/ $w;Wf;fs;
1' AAk; B Ak; 2'  B Ak; D Ak; 3'  B khj;jpuk;
4' C  khj;jpuk; 5'  D  khj;jpuk;
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37' CLGftplhj ,uz;L ghiwg;gilfSf;F ,ilNa cau; mKf;fj;jpy; ePu;
Njf;fg;gl;bUg;gJ>
1' Ml;Brpad; my;yhj ePu;j;Njf;fk;
2' Ml;Brpad; (tiwaiug;gl;l) ePu;j;Njf;fk;
3' Fiw tiuaiwg;gl;l ePu;j;Njf;fk;
4' jupj;j ePu;j;Njf;fk; (Perched)
5' jilaw;w ePu;Njf;fk;

• 38> 39> 40 Mk; ,yf;f tpdhf;fSf;F tpilaspg;gjw;fhf fPNo jug;gl;Ls;s
glj;ijj; Jizahff; nfhs;f. A,B,C kz; $l;lq;fspd; ePu; J}u ,Otpir
tisapfs; ,g;glj;jpy; jug;gl;Ls;sd.

 <uypg;Gr; rjtPjk;

38' thly;epiyapd; NghJ epiwgb 30% ePu; mlq;fpapUg;gJ
1' A ,y; khj;jpuk; 2'  A, B Mfpa ,uz;bYk; 3' B ,y; khj;jpuk;
4' B, C Mfpa ,uz;bYk; 5'  C ,y; khj;jpuk;

39' tpidj;jpwdpw;Fr; nrwpthd tbfhyikg;G Njitg;gLtJ>
4' A ,w;F khj;jpuk; 2'  A, B ,w;F khj;jpuk; 3'  A, C ,w;F khj;jpuk;
4' C ,w;F khj;jpuk; 5'  A " B " C Mfpa midj;jpw;Fk;.

40' kz; B ,w;F ePu; gha;r;Rtjw;F kpfg; nghUj;jkhd re;ju;g;gk; mjd; <uypg;Gr;
rjtPjk; (epiwg;gb)
1' 10%  ,Yk; Fiwthd ,Uf;Fk; re;ju;g;gkhFk;.
2. 10-20% ,ilg;gl;ljhf ,Uf;Fk; re;ju;g;gkhFk;.
3'  20%  ,ilg;gl;ljhf ,Uf;Fk; re;ju;g;gkhFk;.
4' 20-30%  ,ilg;gl;ljhf ,Uf;Fk; re;ju;g;gkhFk;.
5'  30-40%  ,ilg;gl;ljhf ,Uf;Fk; re;ju;g;gkhFk;.

41' kz;zpd; ePu;f; nfhs;ssit Nkk;gLj;Jtjpy; nry;thf;Fr; nrYj;Jk; gpujhdkhd
xU ngsjPff; fhuzp>
1' kz;zpd; fw;wd; gupkhw;wf;nfhs;ssT MFk;.
2' kz; tsp MFk;.
3' kz;zpd; Nrjdg; nghUs; mlf;fk; MFk;.
4' kz;zpd; ,ioaikg;G MFk;.
5' kz;zpd; fdpg;nghUs; mlf;fk; MFk;.
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42' Gtpapy; fhzg;gLk; ePu;j;Njf;fq;fspy; ,Ue;J kpifahf ePu; Efug;gLjyhdJ
epyf;fPo; ePu; kPs;epuk;gypy; ghjfkhd tifapy; nry;thf;Fr; nrYj;jpAs;sJ>
tptrhaj;jpy; ,t;thwhd kpif Efu;T epfOk; xU re;ju;g;gk;.
1' Nkw;gug;G ePu;g;ghrdj;Jf;fhf mjpf mstpy; ePiug; gad;gLj;Jjy;.
2' tptrhaf; fpzWfs;> Foha;f;fpzWfs; Mfpatw;wpd; %yk; ePiu mjpfkjpfkhf

EfUjy;.
3' fl;Lg;ghbd;wpf; fhLfis mopj;jy;.
4' gapu;r; nra;ifapd; NghJ kz;fhg;G kw;Wk; ePu;f;fhg;G Kiwfs; ifahshjpUj;jy;.
5' gy;ntW ifj;njhopy;fSf;fhf mjpf mstpy; ePiug; gad;gLj;jy;.

43' jhtuq;fshy; ngwj;jf;f epiyapy; kz;zpy; mlq;fpapUf;Fk; ePu;>
1' mk;kz;zpd; epiyahd thly;epiyf;Fk; fsf;nfhs;ssTf;Fk; ,ilg;gl;l

ePu; MFk;.
2' mk;kz;zpd; ePu; epuk;gyile;j re;ju;g;gj;Jf;Fk; fsf;nfhs;ssTf;Fk; ,ilg;gl;l

ePu; MFk;.
3' kz;zpy; fhzg;gLk; nkhj;j ePupd; msthFk;.
4' epiyahd thly; epiyf;Fk; fdyLg;gpy; cyu;j;jpa epiyf;Fk; ,ilg;gl;l

ePu; MFk;.
5' jhtuj;jpy; fyq;fspDs;Ns fhzg;gLk; ePu; MFk;.

44' ePu;khdp Kiwapdhy; kz;zpd; ,ioaikg;igj; jPu;khdpg;gjw;fhfg; gpd;gw;w
Ntz;ba gbKiwfs; fPNo jug;gl;Ls;sd.
A. kz;khjpupAld;  H

2
O

2
 Nru;j;J 10 epkplk; ntg;gNkw;wy;

B. nghwpKiwf; fyf;fpapdhy; 02 epkplq;fs; fyf;Fjy;.
C. ePu;f;fiurypy; Eiu tw;Wtjw;fhf viky; kJrhuk; xU Jsp Nru;j;jy;.
D. 5% fyfd; fiury; Nru;j;J 12 kzp Neuk; itj;jpUj;jy;.
Nkw;gb nrad;Kiwapd; gbKiwfis xOq;F Kiwg;gb fhl;LtJ vJ?
1' C   B  D   AA 2' B D   A A   C
3' D A  B  C 4' A D    B  C
5' A B   D C

45' kz;zpd; epy ePu;kl;lk; Nghrpf;fg;gLtjpy; ngupJk; gq;fspf;Fk; ePu;>
1' GtpaPu;g;G ePu; MFk;. 2' kapu;j;Jisf;ftu;r;rp ePu; MFk;.
3' gUFePu; MFk;. 4' Mtpahjy; ePu; 5' XbtbAk; ePu; MFk;.

46' kz; mq;fpfspd; njhopw;ghL fhuzkhf> jhtuq;fshy; ngwKbahjthW
kz;zpypUe;J Nghrizf;$Wfs; ntspNawy;.
1' iej;jpNuw;whf;fk; 2' mNkhdpahthf;fk; 3' iejurdpwf;fk;
4' iejurd; gjpj;jy; 5' capu;j;njhFg;G

47' kz;zupg;Gj; njhlu;ghf> gpd;tUk; $w;Wf;fisf; fUj;jpw;nfhs;f.
A. rpjwy; mupg;Gf; fhuzkhf epyj;jpy; Nkw;gug;Gg;gil ePq;Fk;.
B. ePz;l fhy gilaupg;ghdJ rhy; mupg;Gf;Ff; fhuzkhFk;.
C. kz; mupg;G tPjj;jpd;ghy; kioapd; fLik> kz;zpd;jd;ik> epyj;jpd; jd;ik

Mfpad jhf;fk; tpistpf;Fk;.
Nkw;gb $w;Wf;fSs; rupahdJ/ rupahdit>
1' Akhj;jpuk; 2' A,B 3' B,C
4' A,C 5' A, B,C
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48' kz;zpd; ,urhad ,ay;Gfisj; jPu;khdpf;Fk; kz; fdpg;nghUs;
1' kzy; MFk;.   2' fsp MFk;.   3' milay; MFk;   4' Jizf;fdpak; MFk;.
5' Kjw;fdpak; MFk;.

49' kz;zpy; fhzg;gLk; xU Kjw;fdpaj;Jzpf;ifahfpa fspf;fdpak; njhlu;ghd
rpy $w;Wf;fs; fPNo jug;gl;Ls;sd.
A. gspq;FUr; rhyf mikg;igf; nfhz;lJ.
B. gspq;F myFfSf;F ,ilNa ePiu cwpQ;rp tpuptilAk; jpwd; cz;L
C. Jzpf;iffspd; tpl;lk; 0.2 - .02 mm MFk;.

Nkw;gb $w;Wf;fSs; cz;ikahdJ / cz;ikahdit>
1'  A khj;jpuk; 2'  A, B khj;jpuk; 3' B,Ckhj;jpuk;
4'  A, C khj;jpuk; 5'  A, B, C Mfpa vy;yhk;.
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mikg;Gf;fl;Liu tpdhf;fs;

1. i. kz;zpy; ePu; gw;wpitj;jpUf;fg;gLjypy; nry;thf;Fr; nrYj;Jk; %d;W

Njhw;wg;ghLfisf; Fwpg;gpLf.

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

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

3. ......................................................................................................................

ii. kz; juq;Fd;wy; vd;gJ ahJ?

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

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

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

iii. kz;zupg;gpd; ghjfkhd tpisTfs; %d;W jUf.

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

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

3. .................................................................................

iv. kz;zpd; mkpyj;jd;ik vd;gJ ahJ?

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

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

v. gpd;tUk; kz;khjpupfspd; gpur;rpidfisj; jPu;g;gjw;fhff; ifahsj;jf;f

gupfhu Kiw xt;nthd;W jUf.

a. ePz;lfhykhf mNkhdpak; ry;Ngw;Wg; gris gpuNahfpf;g;gl;l xU kz;iz

,ay;G epiyf;Ff; nfhz;LtUjy;.

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

b. mjpf ctu;j;jd;ikahd kz;iz ,ay;G epiyf;Ff; nfhz;LtUjy;.

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

c. fhu;j;jd;ikAs;s kz;iz ,ay;G epiyf;Ff; nfhz;LtUjy;.

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

2 i. glj;jpy; jug;gl;Ls;s cgfuzj;ijg; ngaupLf.

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

ii. ,t;Tgfuzk; vjw;fhfg; gad;gLj;jg;gLk;?
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..........................................................................................................

iii. ,t;Tgfhuzj;ijg; gad;gLj;jpr; nra;aj;jf;f kz;fhg;G Kiwfs; ,uz;L

jUf.

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

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

iv. xU kz;fhg;G Kiw vd;w tifapy; gapuhf;ftpay; Kiwiaf; ifahSk;

NghJ ftdj;jpw;nfhs;s Ntz;ba %d;W tplaq;fis vOJf.

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

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

3. .........................................................................................................

v. %Lgapu; tsu;j;jyhdJ kz; fhg;Gf;fhff; ifahsg;gLk; capupay; KiwfSs;

xd;whFk;.

a. %Lgapnuhd;iwj; njupT nra;Ak; NghJ ftdj;jpw;nfhs;s Ntz;ba

mj;jhtuj;jpd; %d;W ,ay;Gfisf; Fwpg;gpLf.

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

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

3. .........................................................................................................

b. %Lg;gapuhfg; gad;gLj;Jtjw;Fg; nghUj;jkhd ,uz;L jhtu tiffisf;

Fwpg;gpLf.

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

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

vi. SALT  Kiw vd;gJ ahJ?

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

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

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

vii.%Lgil ,LjyhdJ kz;zupg;igj; jtpu;g;gjw;fhfg; gad;gLj;jg;gLk; xU

gapuhf;ftpay; KiwahFk;. kz;zupg;igj; jtpu;j;jy; jtpu> ,jd; %yk;

fpilf;Fk; NkYk; %d;W gad;fs; jUf.

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

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

3. .........................................................................................................

3 i. kz;zpd; ,ioaikg;igj; JzpAk; ePu;khdp ,t;nthU Kiwapy; gpd;tUk;

gbKiwfs; ifahsg;gl;ld. ,t;ntht;nthU gbKiwapdJk; Fwpf;Nfhis

vOJf.

1' kz; khjpupAld;  H
2
O

2
 Nru;j;J 10 epkpl Neuk; ePu;njhl;bapy; ntg;gNkw;wy;.

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



- 26 -njhopDl;gf; fy;tpj;Jiw f.ngh.j.(c.j) capu; Kiwikfs; njhopDl;gtpay;

2' 5] fy;fd; fiury; Nru;j;jy;' ..................................................................

3' nghwpKiwf; fyf;fpapdhy; 02 ,uz;L epkplq;fs; fyf;Fjy;.

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

4' Viky; mw;fNfhy; 3 Jsp; Nru;j;jy; ......................................................

ii. Nkw;gb gupNrhjidapd; %yk; ngw;w juTfs; tUkhW:

fspr;rjtPjk; - 60]

fsp - milay; rjtPjk; - 80]

,k;kz; khjpupapy; mlq;fpAs;s milay;> kzy; rjtPjq;fisf; fzpf;Ff.

kzy;: '''''''''''''''''''''''''''''''''''''''''''''''''' milay; :'''''''''''''''''''''''''''''''''''''''''''''''''

iii. (a) fPNo jug;gl;Ls;s kz; ,ioaikg;G Kf;Nfhzpapd; mr;Rf;fisr;

rupahfg; ngaupLf.

(b) kzp ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp> Nkw;gb juTfisf;

nfhz;L kz; ,ioaikg;G tFg;ig mwpAk; tpjj;ijg; gUkl;lhf

tiue;J fhl;Lf.

iv. Nkw;gb juTfisf; nfhz;L ngw;w> kz; ,ioaikg;Gg; gFg;gha;tpd;gb

,k;kz;zpd; Vw;glj;jf;fdthf vjpu;ghu;f;fj;jf;f kz; rhu;e;j ,uz;L

gpur;rpidfis vOJf.

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

(B) xU khztu; FOtpdu; epiwkhd Kiwg;gb kz;khjpupnahd;wpd;

ePu;r;rjtPjj;ij mse;jdu;. fpilj;j thrpg;Gf;fs; tUkhW:

Glf;Fif ¬ kz;zpd; <uepiw - 80g

Glf;Fif  ¬ kz;zpd; cyu;epiw - 60g

Glf;Fifapd; epiw - 10g

i. Nkw;gb juTfisf; nfhz;L kz;zpd; ePu;r;rjtPjj;ijf; fzpf;Ff.

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

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

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

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

100% 100%

100%
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ii. NkNy fzpj;Jg;ngw;w ePu;r;rjtPjj;jpd; gb ,k;kz;zpd; gapu;nra;aj;jf;f

Mw;wy; gw;wpa ckJ fUj;ijj; jUf.

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

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

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

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

iii. ,g;gupNrhjidia elj;Jk;NghJ Vw;glj;jf;f tOf;fisj; jtpu;g;gjw;F

vLf;fj;jf;f ,uz;L eltbf;iffisf; Fwpg;gpLf.

1'  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

(C) rha;thd xu epyj;jpy; kz;zupg;Gf;F cs;shfpa (A) kz;zupg;Gf;F

cs;s fhj (B)  ,lq;fspypUe;J ngw;w kz; khjpupfspd; pH ngWkhdkhdJ

pHkhdpapdhy; Nrhjpf;fg;gl;lJ. mg;NghJ fpilj;j thrpg;Gf;fs; tUkhW.

A vDk; ,lj;jpy; pH ngWkhdk; - 4.2

B vDk; ,lj;jpy; pH ngWkhdk; - 6.8

i. Nkw;gb A,B Mfpa ,lq;fspy; pH ngWkhd NtWghLfSf;Ff; fhuzk;

jUf.

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

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

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

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

ii. kz;zupg;igj; jtpu;g;gjw;fhf Nkw;gb kz;zpy; gpuNahfpg;gjw;Fg;

nghUj;jkhd capupay; kz;fhg;G Kiw xd;W jUf.

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

iii. pH khdpiag; gad;gLj;jp> Nkw;gb gupNrhjidia elj;Jk;NghJ kpfj;

jpUj;jkhd ngWNgWfisg; ngWtjw;fhff; ifahsj;jf;f ,uz;L

cj;jpfisj; jUf.

1'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

4' (A) kz;zpd; Njhw;w mlu;j;jp;iaj; JzpAk; gupNrhjidnahd;wpy; gpd;tUk;

thrpg;Gf;fs; fpilj;jd.

cUisapy; Nrfupj;j kz; khjpupapd; cauk; - 8cm

cUisapd; FWf;F ntl;Lg;gug;gsT - 40cm2

kz; khjpupapd; <u epiw - 490g

kz; khjpupapd; cyu; epiw - 450g
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i. Nkw;gb kz; khjpupapd; Njhw;w mlu;j;jpiaf; fzpf;Ff.

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

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

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

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

ii. kz;zpd; Njhw;w mlu;j;jpahdJ gapu;r;nra;ifapy; Kf;fpaj;Jtk; ngWk;

,uz;L tpjq;fisf; Fwpg;gpLf.

1'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

iii. Nkw;gb gupNrhjidf;fhf xU kz; khjpupiar; rupahdthW ngWk;

tpjj;ij vOJf.

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

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

(B) i. kz;zpd; Ez;Lisj;jd;ik vd;gJ ahJ?

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

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

ii. kz;zpd; Njhw;w mlu;j;jpf;Fk; Ez;Lisj;jd;ikf;Fk; ,ilapyhd

njhlu;igj; jUf.

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

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

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

iii. kz;zpd; Ez;Lisj;jd;ikia tpUj;jpnra;tjw;fhf ifahsj;jf;f

,uz;L nray;fisf; Fwpg;gpLf.

1'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

iv. kz;zpd; Ez;Lisj;jd;ikia Nkk;gLj;Jk; NghJ gpd;tUk; kz;

,ay;Gfs; vt;thW NtWgLk;.

a. kz;zpd; fhw;W}l;lk; - ̂Nkk;gLk;$ FiwtilAk;$ khw;wkila kl;lhJ&

b. kz;zpd; thbfhyikg;G - ̂ Nkk;gLk;$ FiwtilAk;$ khw;wkila

  kl;lhJ&

c. kz;zpd; ePu; mfj;JwpQ;Rk; nfhs;ssT ^Nkk;gLk;$ FiwtilAk;$

  khw;wkilakl;lhJ&

(C) kz;zpy; mlq;fpAs;s mbg;gilahd $Wfspd; fdkhd tpfpjk; fPNo

glj;jpy; fhl;lg;gl;Ls;sJ.

A
B

C
D
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i. Nkw;gb A, B, C, D $Wfisg; ngaupLf.

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

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

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

D.  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. kz; ,ilntspfspy; Njq;fpAs;s $W vJ/ $Wfs; vit vdg;ngaupLf.

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

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

iii. 'C' vDk; $W gapu;r; nra;ifapy; rhjfkhdthW nry;thf;Fr; nrYj;Jk;

,uz;L topfisf; Fwpg;gpLf.

1'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

iv. epyj;jpypUe;J ngw;w cyu; kz; khjpupnahd;W 2mm tpl;lj;JisAs;s

mupj;jl;bdhy; mupf;fg;gl;lJ. mupj;jl;bd; Jisfspd; Clhf tpOk;

fdpaj; Jzpf;iffisg; ngaupLf.

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

5. A. kdpjdpd; rpy nraw;ghLfs; fhuzkhf ePu; tl;lj;jpd; ,aw;ifahd

,Ug;G ghjpf;fg;gLtNjhL epyf;fPo; ePu; kPs epuk;gy; FiwtilAk;. epyf;fPo;

ePu; kPs; epuk;gy; FiwtiljyhdJ ePz;lfhy uPjpapy; ghjfkhd

tpisTfis Vw;gLj;Jk;. rpy Ntisfspy; epyk; GijaTk; ,lKz;L.

i' epyf;fPo; ePu; kPs; epuk;gy; vd;gjhy; fUjg;gLtJ ahJ?
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ii' epyf;fPo; ePu; kPs; epuk;gy; Fiwtiltjpy; gq;fspg;Gr; nra;Ak; kdpj

eltbf;iffs; ,uz;L jUf.@
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iii' epyf;fPo; ePu; kPs; epuk;gypy; Kf;fpaj;Jtk; ngWk; ePu; tl;l mk;rj;ijg;

ngaupl;L> mjid tiuaWf;Ff.
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   B.  ePyf;fPo; ePu; kPs; epuk;giy Nkk;gLj;Jtjw;fhff; ifahsg;gl;Ls;s xu; cj;jp
fPNo glj;jpy; fhl;lg;gl;Ls;sJ.


