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myF 1 - Ez;zq;fpapay;

gy;Nju;T tpdhf;fs;

1' Ez;zq;fpfs; njhlu;ghd rupahd $w;W vJ?
1' midj;Jk; fhw;Wf;Fupa Rthrj;ijf; fhl;Lk;.
2' midj;Jk; gpwNghrzpfshFk;.
3' midj;Jk; ntWq;fz;Zf;Fg; Gyg;glhj mq;fpfshFk;.
4' midj;Jk; tspkz;ly iejuridg; gjpf;Fk; Mw;wiyf; nfhz;litahFk;.
5' midj;Jk; Kjw;fUTf;Fupa xOq;fikg;igf; fhl;Lk;.

2' mNrjd fhgd; %ynkhd;wpidAk; ,urhadr; rf;jpiaAk; gad;gLj;jp> jkJ Nghrizia
<Lnra;tJ vJ?
1' Nitrosomonas 2' Clostridium
3' Green sulphur bacteria 4' Acetobacter
5' Azotobacter

3' Ez;zq;fpfs; midj;J ,lq;fspYk; gue;J fhzg;glf; fhuzkhf miktJ ahJ @
1' mstpy; Ez;zpadthff; fhzg;gly;.
2' gue;jstpyhd cUttpay;> clw;nwhopypay; gy;tifikiaf; nfhz;bUj;jy;.
3' Jupj tsu;r;rp> ,dg;ngUf;f Mw;wy; Mfpatw;iwf; nfhz;bUj;jy;.
4' Nghrizg; gy;tifik fhzg;gly;.
5' Kjw;fUTf;Fupa xOq;fikg;G fhzg;gly;.

4' gw;wPupah> gq;fR Mfpatw;Wf;fpilapyhd xw;Wikahf miktJ vJ?
1' fyr;Rtupy; ngj;jpNlhfpisf;N;fhd; mlq;fpapUj;jy;.
2' Kjw;fUTf;Fupa xOq;fikg;igf; nfhz;bUj;jy;.
3' midj;Jk; gpwNghrzpfshf mikjy;.
4' fyj;Jf;F ntspNa nehjpaq;fis ntspNaw;wf;$ba jd;ikiaf; nfhz;bUj;jy;..
5' midj;Jk; gy;fyq;fisf; nfhz;bUj;jy;.

5' gpd;tUtdtw;Ws; Kjw;fUTf;Fupa gpwNghrzp mq;fpfspd; Nru;khdk; vJ?
A. Acetobacter
B. Mucor
C. Nostoc
D. Chlamydomonas
E. Amoeba

1' A> B Mfpad kl;Lk;. 2' B> E Mfpad kl;Lk;.
3' A, B> E Mfpad kl;Lk;. 4' C, D Mfpad kl;Lk;.
5' B,C, D Mfpad kl;Lk;.

6' ,urhadj;njhFg;G gw;wPupahTf;F cjhuzkhf miktJ vJ?
1' Nitrobacter 2' Clostridium
3' Vibrio cholarae 4' Acetobacter
5' Azotobacter

7' iejurd; tl;lj;jpy; ,urhadj; njhFg;G gw;wPupahf;fspdhy; kl;Lk; Mw;wg;gLk; nraw;ghL
vJ?
1' Gujr; rkpghL 2' iejurdpwf;fk;
3' iejurd; gjpj;jy; 4' mNkhdpahthf;fk;
5' iej;jpNuw;whf;fk;

8' gpd;tUtdtw;Ws; rupahd $w;W vJ?
1' midj;J  raNdh gw;wPupahf;fSk; xspj;njhFg;Gr; nra;tdthFk;.
2' midj;J gq;fRf;fSk; ,ioAU mikg;igf; nfhz;ldthFk;.
3' midj;J gw;wPupahf;fSk; gpwNghrzpfshFk;.
4' midj;J Ez;zq;fpfSk; Kjw;fUTf;FupadthFk;.
5' vy;yh Ez;zq;fpfSk; gw;wPupahg; Ngupuhr;rpaj;jpy; mlq;Fk;.
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9' iturpd; mstpidf; Fwpg;gjw;Fg; gad;gLj;jg;gLk; mstPL ahJ?
1' kpy;ypkPw;wu; 2' eNdhkPw;wu;
3' ikf;NuhkPw;wu; 4' mqFNuhk;
5' nrd;upkPw;wu;

10' kz;khjpupnahd;wpy; mjpfstpy; fhzg;glj;jf;f Ez;zq;fpj; njhFjp ahJ?
1' gw;wPupah 2' gq;fR
3' raNdhgw;wPupah 4' Guw;NwhNrhth
5' my;fh

11'  fopTePu;g; gupfupg;gpd;NghJ Kjyhd gupfupg;Gj; njhl;bapy; eilngWtJ ahJ?
1' kpjf;Fk; epiyapYs;s fopTfis mfw;Wjy;.
2' mbapy; NrUk; gjhu;j;jq;fis kz;br; rpijthf;fpf;F mDg;Gjy;.
3' kzy;> fpuPR Mfpatw;iw mfw;Wjy;.
4' Nrjdg; gjhu;j;jq;fspy; 25 - 30 % ,id mfw;Wjy;.
5' fhw;Wtho; Ez;zq;fpfspdhy; gpupe;jopjy; epfOjy;;

12'  mq;fpnahd;wpd; rPNdhk; fUtkpyq;fspypUe;J guk;giuayFfisg; gpupj;njLf;Fk;NghJ
 Nkw;nfhs;sg;glhj nraw;ghL vJ?
1' DNA iag; gpupj;njLj;jy; 2   DNA Kistifahf;fj;jpw;Fl;gLj;jy;
3' DNA apid tPo;gbthf;fy; 4'   DNA apid ikaePf;f tpirf;Fl;gLj;jy;
5' DNA apidg; gupfupj;jy;

13' Ez;zq;fpfs; vdg;gLtd:
1' Kjyhd fUTf;Fupa mq;fpfs;. 2'   Neha;fis Vw;gLj;Jk; mq;fpfs;.
3' ntWq;fz;zhy; mtjhdpf;f Kbahj mq;fpfs;.
4' xl;Lz;zp ,ay;G nfhz;l mq;fpfs;.
5' jdpf;fy mq;fpfs;.

14'  Kjyhd fUitf; nfhz;l Ez;zq;fp tif vJ?
1' gw;wPupah 2'  gq;fR 3'   jdpf;fy my;fh
4' GNuhl;NlhNrhth 5'  ituR

15'ituRf;fspd; rpwg;gpay;ghf miktJ vJ?
1' fy xOq;fikg;igf; nfhz;bUj;jy;.
2' fl;Lg;gl;l xl;Lz;zpahf mikjy;.
3' nkd;rt;T nfhz;l Gd;dq;fq;fisf; nfhz;bUj;jy;.
4' DNA> RNA Mfpad fhzg;gly;.
5' xsp EZf;Ff;fhl;bapD}lhf mtjhdpf;f Kbjy;.

16'  gpd;tUtdtw;Ws; gq;fRf;fspd; ,ay;G my;yhjJ vJ?
1' fyr;Rtupy; ifw;wpd; mlq;fpapUj;jy;.
2' fpisf;Nfhrid Nrkpg;G czthff; nfhz;bUj;jy;.
3' jdpf;fy kw;Wk; gy;fy mq;fpfs; fhzg;gly;.
4' midj;Jg; gq;fRf;fSk; gpwNghrzpfshf ,Uj;jy;.
5' Kjyhd fUTf;Fupadthff; fhzg;gly;.

17'  gw;wPupahf;fspy; fhzg;glhjJ gpd;tUtdtw;Ws; vJ?
1' gy;gFjpaq;fspyhyhd fyr;Rtu;    2'   xspj;njhFg;G epwg;nghUs;
3' nkd;rt;thyhd Gd;dq;fq;fs;    4'   Nrkpg;Gg; gjhu;j;jq;;fs;
5' ,af;f myFfs;

18  fUitf; nfhz;buhj gpwNghrzpahd jdpf;fy> fyr;Rtiuf; nfhz;buhj mq;fp mlq;Fk;
njhFjp vJ?
1' gw;wPupah 2' Guw;NuhNrhth
3' jdpf;fy my;fh 4' gq;fR
5' raNdh gw;wPupah
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19' mNrjd fhgd; %yk;>; mNrjd ,urhadg; gjhu;j;jk; Mfpatw;iwg; gad;gLj;jp Nghriizj;
Njitia epiwNtw;wpf;nfhs;Sk; mq;fpf; $l;lk; vJ?
1' Nitrosomanas 2' Actobacter
3' Rhizobium 4' Salmonella
5' Green sulphur bacteria

20' rf;jp %yj;ijAk; Nrjd mikg;igAk; Nrjd %yj;ijAk; ngw;W mtw;wpypUe;J
Nghriziag;  ngWtJ vJ?
1' Nitrosomonas 2' Cjh fe;jf gw;wPupah ̂ Green sulphur bacteria&
3' Cjh fe;jfk; my;yhj gw;wPupah (Green non sulphur bacteria&
4' raNdhgw;wPupah 5' Acetobacter

21' fl;Lg;gl;l fhw;wpd;wpathop gw;wPupah vJ?
1' Saccharomyces 2' Nitrosomonas
3' Clostridium 4' Acetobacter
5' Lactobacillus

22' gq;fRf;fs; njhlu;ghd gpioahd $w;W vJ?
1' gpwNghrzpfshFk;. 2' xd;wpathop <l;lj;ijf; nfhz;litahFk;.
3' mOfy; tsupfshfr; nraw;gLk;. 4' midj;Jk; gy;fy mq;fpfshFk;.
5' Gwf;fyr; Rug;ghf nehjpaq;fs; Ruf;fg;gLk;.

23' tspkz;ly iejuridg; gjpf;ff; $ba RahjPdthop gw;wPupah vJ?
1' Salmonella 2' Nitrobacter
3' Azotobacter 4' Rhizobium
5' Acetobacter

24' mOfy;tsup fhw;wpd;wptho; gw;wPupah vJ?
1' Clostridium 2' Acetobacter
3' Lactobacillus 4' Nitrosomonas
5' Azotobacter

25' gpd;tUtdtw;Ws; xd;wpathop <l;lj;ijf; nfhz;lJ vJ?
1' kdpj Njhypd;kPJ thOk; Ez;zq;fpfs;.
2' mtiuaj; jhtu Ntu;Kbr;Rfspy; thOk; Rhizobium.
3' kdpj clypDs;; thOk; nfhSf;fpg;GO.
4' jhtu kug;gl;ilapy; tsUk; Xf;fpl;.
5' rpwpa jlhfj;jpy; ePupd;kPJ kpje;J tsUk; ePyg;gr;ir my;fhf;fs;.

26' gq;fRf;fspd; rpwg;gpay;G vJ?
1' midj;Jk; mOfy; tsupfshFk;.
2' midj;Jk; ,ioaikg;GilaJk; fpis nfhz;litAkhFk;.
3' midj;Jk; gpupifahf;fpfshFk;.
4' midj;Jk; EZf;Ff;fhl;bapd; fPo; mtjhdpf;ff; $badthFk;.
5' midj;Jk; gy;fy mq;fpfshFk;.

27' gpd;tUtdtw;Ws; fUtpd;wpa xOq;fikg;igf; nfhz;l mq;fpfshtd>
a. Acetobacter b. Amoeaba
c. Clostridium d. Mucor
e. Chlamydomonas

1' a., b kl;Lk;. 2' a, c kl;Lk;.
3' b, c, d kl;Lk;. 4' a.. c, d  kl;Lk;.
5' b, d, e  kl;Lk;.
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28. gw;wPupahf;fspy; fhzg;glhjJ gpd;tUtdtw;Ws; vJ?
1. Nrkpg;GzT 2. xspj;njhFg;G epwg;nghUs;
3. ,lg;ngau;r;rp myF 4. nkd;rt;thy; Nghu;j;jg;gl;l Gd;dq;fq;fs;.
5. tpj;jpfs;

29. gpd;tUtdtw;Ws; nghUj;jkw;w Nrhb vJ?
1' ituR - fg;rpl;L 2' gw;wPupah - gpsh];kpl;L
3' gq;fR - ikrPypak; 4' Guw;NwhNrhth - epwg;nghUs;
5' my;fh - KjYw;gj;jpahf;fp

30' 4 2NH NO   vDk; khw;wj;Jf;Ff; fhuzkhf miktJ vJ?
1' Nitrosomanas 2' Clostridium
3' Nitrobacter 4' Azotobacter
5' Rhizobium

31' Pseudomonas denitrificans ,aw;if iejurd; tl;lj;jpy; ve;jg; gbKiwapy; gq;fspg;Gr;
nra;Ak;.
1' Gujg; gFg;G 2' mNkhdpahthf;fk;;
3' iej;jpNuw;whf;fy; 4' iejurd; gjpj;jy;
5' iejurdpwf;fk;

32' gq;fR> gw;wPupahtpypUe;J NtWglf; fhuzkhf miktJ gpd;tUtdtw;Ws; vJ?
1' gpwNghrzpahf mikjy; 2' Kjw;fUTf;FupajhftpUj;jy;
3' Ez;zq;fpfshftpUj;jy; 4' gpupifahf;fpfshtpUj;jy;
5' Neha;f;fhuzpfshftpUj;jy;;

33' fynkhd;wpdJ fUtpd; msit msg;gjw;fhfg; nghJthfg; gad;gLj;jg;gLk; myF
vJ?
1' kpy;ypkPw;wu; 2' nrd;upkPw;wu;
3' eNdhkPw;wu; 4' ikf;NuhkPw;wu;
5' mq;FNuhk;

34' ituRf;fs;> gw;wPupahf;fs;> gq;fRf;fs; Mfpa midj;Jf;Fk; nghJthdJ
1' guk;giuayFg; gjhu;j;jkhf DNA iaf; nfhz;bUj;jy;.
2' jw;Nghrzp my;yhj mq;fpfshftpUj;jy;.
3' xsp EZf;Ff;fhl;bapd; fPo; mtjhdpf;ff; $bajhftpUj;jy;.
4' jhtuq;fs;> tpyq;Ffs; Mfpatw;wpy; Neha;fis Vw;gLj;jy;;;.
5' capu;f;Nfhsj;jpy; mjpfk; gue;J fhzg;gly;.

35' $l;nlUj; jahupg;gpd;NghJ eilngwhj nraw;ghL gpd;tUtdtw;Ws; vJ?
1' ,we;j jhtu> tpyq;F kPjpfs; Ez;zq;fpfspdhy; gpupe;jopTf;Fl;gLj;jy;.
2' capu;g; gpupe;jopTf;Fl;glhj gjhu;j;jq;fs; $l;nlUf; fyitapy; Nru;f;fg;glhik
3' ,ilapilNa khl;Lr; rpWePu; kw;Wk; A+upah rpwpjsT Nru;j;J rpijtiljiyj;

Jupjg;gLj;jy;.
4' rpijtiljYf;F fhw;wpd;wptho; Ez;zq;fpfs; gad;gLj;jg;gly;.
5' mbf;fb fyitiag; Gul;LjYk; Gul;Lk;NghJ ePu; Nru;j;jYk;.

36' njhopd;KiwuPjpahd itd; jahupg;gpy; gad;gLj;jg;gLk; Ez;zq;fpr; rhjp vJ?
1' Saccharomyces 2' Gluconobacter
3' Streptococcus 4' Acetobacter
5' Lactobacillus
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37' gupfupf;fg;glhj fopTePu; ,aw;ifahd ePu;epiyfspy; Nru;tjdhy; Vw;glf;$ba ghjpg;G
my;yhjJ gpd;tUtdtw;Ws; vJ?
1' Nehahf;fp Ez;zq;fpfs; guk;Gjy;
2' ePu; khriljy;
3' fhw;Ws;s epiyapyhd gpupe;jopjy; eilngWjy;
4' Ez;zq;fpf; Fbj;njhif mjpfupj;J BOD ngWkhdk; my;yJ xl;rprd; Nfs;tp mjpfupj;jy;
5' Ju;ehw;wk; tPRk; thAf;fs; ntspg;gly;

38' fopTePiug; gupfupf;Fk; gupfupj;jypd; gpujhd Nehf;fkhf miktJ vJ?
1' ePupd; fyq;fw;wd;ikia mfw;wp xsp CLGftpLk; jd;ikia Vw;gLj;jy;.
2' ePupYs;s Ez;zq;fpfis mfw;Wjy;.
3' ePupd; ghFepiyiaf; Fiwj;J ghAkpay;ig mjpfupj;jy;.
4' Ez;zq;fpg; gpupe;jopif %yk; ,urhad xl;rprd; Nfs;tpiaf; Fiwj;jy;.
5' ePupYs;s fopTfis Ez;zq;fp %yk; jho;j;Jjy;

.
39' Nrhsk;> Nrhah mtiu> kuKe;jpupif Mfpa jhtuq;fspy; G+r;rpg;gPilfspdhy; Vw;gLk;

jhf;fq;fisf; Fiwg;gjw;F me;jj; jhtuq;fspDl; GFj;jg;gLk;  ^Bt& guk;giuayifg;
ngwg; gad;gLj;jg;gLk; Ez;zq;fp vJ?
1' Bacillus thuringiensis 2' Saccharomyces lerevisica
3' Penicellium notatum 4' Autobacter
5' E-coli

40' ifj;njhopw;Jiwapy; gad;gLj;jg;gLk; Ez;zq;fpfs; rpy tUkhW

Saccharomyces, Acetobacter, Lactobacillus, Penicillium

Nkw;gb Ez;zq;fpfs; gad;gLj;jg;gLk; ifj;njhopy;fis xOq;FKiwapy; nfhz;lJ.
1' mw;fNfhy; jahupg;G> tpdhfpup jahupg;G> ghy; jahupg;G> Ez;Zapu;f;nfhy;yp jahupg;G
2' tpdhfpup jahupg;G> mw;fNfhy; cw;gj;jp" ghy; jahupg;G" Ez;Zapu;f;nfhy;yp jahupg;G
3' tpdhfpup jahupg;G> ghy; cw;gj;jpfs; jahupg;G"  Ez;Zapu;f;nfhy;yp jahupg;G" mw;fNfhy; jahupg;G
4' ghy; jahupg;G" mw;fNfhy; cw;gj;jp" Ez;Zapu;f;nfhy;yp jahupg;G" tpdhfpup jahupg;G
5' mw;fNfhy; jahupg;G ghy; cw;gj;jpfs; jahupg;G" Ez;Zapu;f;nfhy;yp jahupg;G" tpdhfpup jahupg;G

41' ghz; jahupf;Fk;NghJ kh nghq;Ftjw;Fg; gpd;tUk; ve;Ez;zq;fpapd; njhopw;ghL
gad;gLj;jg;gLk;?
1' Acetobacter 2'  Saccharomyces           3'   Lactobacillus
4' Glucobacter 5'   Streptococcus

42' capu;j;njhopDl;gtpaYf;nfd Ez;zq;fpfs; gad;gLj;jg;glhj re;ju;g;gk; vJ?
1' gRg;ghypypUe;J Nahfl; jahupj;jy;.
2' njd;dk; gjdPupypUe;J mw;fNfhy; jahupj;jy;.
3' fhrNehiaj; jLg;gjw;nfd kdpj clypy;  BCG jLg;G+rp nraw;gly;.
4' njd;dk; gjdPupypUe;J ghzp> fUg;gl;b jahupj;jy;.
5' vijy; mw;fNfhypypUe;J tpdhfpup jahupj;jy;.

43' guk;giuayFj; njhopDl;gk; gad;gLj;jg;glhj cw;gj;jpg; nghUs; vJ?
1' ,d;Rypd;
2' n`g;giuw;wp]; B jLg;G kUe;J
3' nfhy];jpNuhy;.
4' FUjp ciwjw; fhuzp
5' nghd;dpw muprp
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44' capu;j;njhopDl;gr; nrad;Kiwapd;NghJ Ez;zq;fpfisg; gad;gLj;Jtjpy; nry;thf;Fr;

nrYj;Jk; fhuzp  gpd;tUtdtw;Ws; vJ?

1' Ez;zq;fpfs; ntWq;fz;Zf;Fj; njupahjdthf ,Uj;jy;.

2' kypthd gy;NtW %yg;nghUl;fspd;kPJ njhopw;gLk; jd;ikiaf; nfhz;bUj;jy;.

3' Ez;zq;fpfspd; mDNrgj; njhopw;ghLfs; ,ilntg;g epge;jidfspd; fPo; epfOjy;.

4' capu;r;nrad;Kiwfs; fhuzkhf #oy; khrhf;fpfs; #oYld; Nruhik.

5' mDNrgr; nrad;Kiwapd;NghJ %yg;nghUl;fisj; Jupjkhf tpisTfshf khw;Wjy;.

45. Ez;zq;fpfs; ru;t tpahgfj; jd;ik nfhz;ldthf miktjw;fhd Kf;fpakhd fhuzk;

vJ?

 1. tpiuthd tsu;r;rpAk; ,dg;ngUf;f Mw;wYk;

 2. gue;j clyikg;Gk; clw;nwhopypay; gy;tifikAk;

 3. Nghrizg; gy;tifik

 4. mstpy; rpwpajhifahy; mjpf Nkw;gug;G fdtsT tpfpjj;ijf; nfhz;bUj;jy;.

 5. Nguq;fpfSld; ,ilj; njhlu;Gfis Vw;gLj;jp mtw;iw xj;jhw;Nghy;; $u;g;gilAk;

  Mw;wiyf; nfhz;bUj;jy;.

46. gpd;tUtdtw;Ws; 100 eNdhkPw;wupYk; Fiwthd gUkDilaJ vJ?

  1. fU 2.  gw;wPupah

   3. ikf;Nfhg;gpsh];kh 4.  ,iokzp

 5. ,iuNghNrhk;

47. jkJ czitj; njhFf;Fk;NghJ rf;jp%ykhf xspiag; gad;gLj;jpa NghjpYk; fhgd;

 %ykhf CO
2
tpid gad;gLj;jhjit>

 1. mNdf gq;fRf;fs; 2. Caynobacteria

3' Purple bacteria 4'  Nitrobacter

5' Purple non sulphur bacteria

48. capupay; gPilf;nfhy;ypahfg; gad;gLj;jg;gLk; Bt  vdg; nghJthf miof;fg;gLk;

Ez;zq;fpapd; tbtk; gpd;tUtdtw;Ws; vJ?

1.    2      3 4  5

49. ifj;njhopypy;> Ez;zq;fpfs; gad;gLj;jg;gLtJ gw;wpa gpd;tUk; ve;j njhlu;G jtwhdJ.

cw;gj;jp Ez;zq;fp

 1. BCG jLg;G+rp Mycobacterium tuberculosis

2. iyrPd; mkpNdhtkpyk; Corynebacterium glutamicum

3. ngdprpypd; Ez;Zapu;f;nfhy;yp Penicillium notatum

4. tpdhfpup Saccharomyces

5. japu; Lactobacillus
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50.gw;wPupah> gq;fR> my;fh Mfpa Ez;zq;fpfs; midj;jpdJk; nghJthd fl;likg;G/

jd;ikiaf; nfhz;lJ vJ?

1. fyr;Rtu; 2.  Nrkpg;G czT

3. rTf;FKisapd; xOq;fikg;G 4.  KjYU nkd;rt;T

5. fyr;rl;lfk;

51.gpd;tUtdtw;Ws; xspj;njhFg;ig Nkw;nfhs;shjJ

1. xrpyw;Nuhwpak; (Oscillatorium) 2.  neh];nuhf; (Nostoc)

3. ikf;Nuhrp];upf; (Mycrocystic) 4.  iwNrhgpak; (Rhizobium)

5. mdgPdh (Anabena)

52.$l;nlUj; jahupg;Gg;; gbKiw> gpd;tUtdtw;Ws; vJ?

1. <uypg;ig 40 - 65% tiu NgZtjw;fhf ePu;; njspj;jy;

2. ntg;gepiyia 430C - 650C tiu NgZtjw;fhf RLePiuj; njspj;jy;

3. fhgd;> iejurd; tpfpjj;ij cyu; epiwf;fika 30:1 Mfg; NgZtjw;nfd A+upah>

mtiuaj; jhtug; gFjpfs;> rpWePu; Mfpad Nru;j;jy;.

4. O
2
 nrwpit 5% khfg; NgZtjw;nfd $l;nlUf; Ftpaiy ,ilapilNa Gul;Ljy;

5. Vw;fdNt jahupf;fg;gl;l $l;nlUit> gpupifailAk; %yg;nghUl;fspd; kPJ gutyhfg;

gug;Gjy;.

53.fpUkpaopj;jy; El;gKiw gw;wpa gpioahd njhlu;igf; nfhz;l Nrhb vJ?

1. miyePsk; 260 eNdh kPw;wiuf; nfhz;l fopa+jhf; fjpu;fs; - rj;jpu rpfpr;irf;$lk;

2. FUjpj; jputtpioak; - nkd;rt;T tbfl;b (0.22 m   - 0.45 m  Jisnfhz;l)

3. Ez;Zapu; tsu;g;G+lfk; - mKf;ftLfydpy; 15 epkplk; mtpj;jy;

4. ghYk; gor;rhWk; - 720C apy; 15 nrf;fd; (1350C  apy; 2 nrf;fd;) itj;jy;

5. fz;zhb cgfuzq;fs; - 1600C ntg;gepiyapy; 1 - 2 kzp Neuk; itj;jy;

54.guk;giuayFg; nghwpapaypd; gpuNahfk; my;yhjJ

1. gw;wPupahtpd; (Basillus  thuringensis) guk;giuayifg; gad;gLj;jp NfhJik> Nrhah>

kuKe;jpupif> fNdhyh Nghd;w jhtuq;fspy; G+r;rp vjpu;g;Gj; jd;ikia Vw;gLj;jy;

2. kdpj Genome ,w;F rpy Neha;fSf;F vjpu;g;Gj; jd;ik nfhz;l guk;giuayFfis

cl;nrYj;Jjy;

3. Ervinia uredovora gw;wPupahitg; gad;gLj;jp nghd;dpw muprp (Golden Rice) cw;gj;jp

nra;jy;

4. guk;giuayF tpfhuk; Vw;gLj;jg;gl;l Escherichia coli iag; gad;gLj;jp kdpj ,d;Rypid

cw;gj;jpnra;jy;.

5. <NkhgPypah NehahspfSf;fhd rpfpr;irahff; FUjpAiwjw; fhuzpia cUthf;Fjy;

55.gupfupf;fg;glhj ePiu> ePu;epiyfspy; tpLtpg;gjdhy; Vw;glf;$ba ghjfkhd tpisT my;yhjJ

1. ePupd; xl;rprd; Nfs;tp Fiwtiljy;

2. ePupd; pH ngWkhdk; Fiwtiljy;

3. Nkw;gug;gpy; my;fhg; gilnahd;W cUthjy;

4. Nehahf;fp Ez;Zapu;fs; guk;Gjy;

5. ePu;epiyapd; capu;g;gy;tifik Fiwjy;
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56. cf;fiyr; Nru;g;gjd; %ykhf tptrha kz;zpy; Vw;glhj epiiyik ahJ?

1. rpwg;ghf ePiuj; Njf;fpitj;jy;

2. rpwg;ghd tPr;rpy; pH ,idr; rPuhf;Fjy;.

3. kz;Zld; xd;whfg; gpize;J kzpAUf;fis cUthFtjdhy; kz;zpd; fl;likg;G

tpUj;jpnra;J fhw;W}l;lj;ij Nkk;gLj;jy;.

4. kz; ntg;gepiyar; rPuhf;fy;.

5. fdpAg;Gfs; ePu;Kiw mupg;Gf;Fs;shtijj; jLj;jy;;.

57.fs;S cw;gj;jpAld; njhlu;gw;w $w;W gpd;tUtdtw;Ws; vJ?

1. mjw;fhfg; gad;gLj;jg;gLk; gjePupy; Vwj;jho 15% Rf;FNuhR fhzg;gLk;

2. ,e;jr; nraw;ghl;by; Kjypy; gw;wPupahTk;; gpd;du; gq;fRTk; gq;fspg;Gr;nra;Ak;.

3. ,e;j nehjpj;jy; nrad;Kiw %yk; ngwf;$ba cr;r mw;fNfhy; rjtPjk; 17% MFk;.

4. nghJthd #oy; ntg;gepiyapy; %d;W ehl;fspy;  ,e;j nrad;Kiw G+u;j;jpailAk;.

5. etPd Ez;zq;fpj; njhopDl;g Kiwf;fika fz;Lgpbf;fg;gl;l Ez;zq;fpr; rKjhak;

gad;gLj;jg;gl;L cau;juk; nfhz;l fs;S cw;gj;jp nra;ag;gl;Ls;sJ.

58.vy;yh mw;fNfhy; cw;gj;jpfSk;;> jahupg;gpd; NghJ tspaw;w nfhs;fydpy; / Nghj;jy;fspy;

nghjpnra;ag;gLtjw;fhd fhuzk; ahJ?

1. nehjpj;jy; NkYk; eilngWtijj; jtpu;j;jy;.

2. xl;rpNaw;wr; nrad;Kiw %yk; tPo;gbT Vw;gLtijj; jtpu;j;jy;.

3. Acetobacter Nghd;w Ez;zq;fpfspd; nrad;Kiwapy;; cw;gj;jp nra;ag;gl;l ghdk;

Gspg;Gr; Ritailtijj; jLj;jy;

4. mjpfsT CO
2
 Nru;tijj; jLj;jy;

5. pH ngWkhdk; mjpfupg;gijj; jLj;jy;.

59.gw;wPupah Neha;j; njhw;Wf;fisj; jtpu;g;gjw;fhf> Ez;zq;fpfisg; gad;gLj;jp> jLg;G

kUe;J cw;gj;jp nra;jy; njhlu;ghfr; rupahd Ez;zq;fpj; njhlu;Gfspy; gpioahdJ vJ?

1. <ug;Gtyp - Clostridium tetani

2. tapw;Nwhl;lk; - Escherichia coli

3. frk; - Mycobacterium tuberculosis

4. nfhyuh - Vibrio cholarae

5. ijNghapl;Lf; fha;r;ry; - Salmonelle typhi

60. fopTePiur; Rj;jpfupf;Fk; nrad;Kiwapy; Kjd;ikg; gupfupg;gpy; eilngwhjJ vJ?

1. ,iyAf;fy; Nghd;w ,Nyrhd kpjf;Fk; nghUl;fis milay; njhl;bfspy; ePupd;kPJ

kpjf;fr;nra;J mfw;Wjy;.

2. kpjf;fhj gjhu;j;jq;fshd kzy;> fw;fs;> kz; Mfpatw;iw njhl;bapd; mbapy;

gbar; nra;jy;.

3. fhw;wpd;wpa kz;b miwf;Fg; gjhu;j;jq;fis mDg;Gjy;

4. fhw;Wtho; Ez;zq;fpfspdhy; gpupe;jopjw; nraw;ghL Nkk;gLj;jg;gly;

5. ePupYs;s Nrjdg;nghUl;fspy; 20 - 30% ntspNaw;wg;gly;.
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61.capu;thA jahupg;Gr; nrad;Kiwapy; cs;slq;fhjJ vJ?

1. Nrjdg; gjhu;j;jq;fs; ePu;g;gFg;Gf;Fs;shjy;

2. fhd;wpd;wpa> fhw;Wf;Fupa gpupe;jopjy;

3. nehjpj;jy;

4. mnrw;wpf;fkpyk; cUthjy;

5. fhgdPnuhl;irl;L> Ijurd; Mfpa thAf;fs; ,ilj;jhf;fkile;J kPNjd; thA cUthjy;;

62.gpd;tUtdtw;Ws; Ez;zq;fpfisf; nfhz;buhjJ vJ?

1. MNuhf;fpakhd kdpjdpd; ngUq;Fly; 2. MNuhf;fpakhd kdpjdpd; ,iug;ig

3. <uypg;ghd kz; 4. nte;eP&w;Wfs;

5. JUtg; gFjpapYs;s fly;

63.nehjpj;jy; nrad;Kiwapd; Nghjhd ,Wjp tpisTfs; rpyTk; mtw;Wf;Fupa

Ez;zq;fpapdq;fspd; ngau;fSk; fPNo jug;gl;Ls;sd. ,tw;Ws; rupahd njhlu;G vJ?

1. nkhNdhNrhbak; FSl;lhNkw;W  - Corynebacterium glutamicum

2. gjdPu; nehjpj;J mw;fNfhyhjy; - Leuconostoc, Streptococcus

3. itd; cw;gj;jp - Saccharomyces cerevisiae

4. gpau; cw;gj;jp - Saccharomyces callbergensis

5. tpdhfpup cw;gj;jp - Azotobacter

64 guk;giuayF kPspizg;Gj; njhopDl;gk; mjhtJ guk;giuayFg; nghwpapay; njhopDl;gk;

njhlu;ghd $w;WfSs; vJ gpioahdjhFk;?

1. Njitahd guk;giuayif ntl;b Ntwhf;fpf;nfhs;sg; gad;gLj;jg;gLk; nehjpaj;

njhFjp vd;Nlh epAf;fpspNaR MFk;.

2. ntl;bnaLf;fg;gl;l DNA rq;fpypapd; ghfj;ij Ntwhf;fpf; nfhs;tjw;F nry; kpd;

flj;jy; gad;gLj;jg;gLk;.

3. mq;fpapd; rPNdhkpYs;s epAf;fpspf;fkpyj;ijg; gpupj;njLf;f DNA fyg;G mtrpakhFk;.

4. Njitahd guk;giuayiff; nfhz;l DNA ghfj;ij gpsh];kpl;Lld; njhlu;GgLj;j

DNA ypNf]; gad;gLj;jg;gLk;.

5. kPs; ,izg;G nra;ag;gl;l gpsh];kpl;il gw;wPupahtpDs; nrYj;Jjy; ,ay;khw;wyhFk;.

65.mtjhdpg;gjw;nfd epw%l;lg;gl;l Ez;zq;fpg; G+r;irj; jahupf;Fk; nrad;Kiwapy;

cs;slq;fhj gbKiw gpd;tUtdtw;Ws; vJ?

1. Rj;jkhd fz;zhb tOf;fpapd; kPJ ,lg;gl;l fha;r;rp tbj;j ePu;j;Jsp kPJ fpUkpGFj;jy;

Crpapd; Kidapdhy; Ez;zq;fp khjpup rpwpjsit ,ly;.

2. me;j khjpupapd; nky;ypa glyk; cUthFk; tiu fpUkpGFj;jy; Crp %ykhf tOf;fpapd;

kPJ gug;Gjy;.

3. tOf;fpapy; ,lg;gl;l G+r;ir tspkz;lyj;jpy; cyu;j;Jjy;.

4. G+r;rpid ntg;gj;jpdhw; gjpj;jy;.

5. rha%l;b <uj;ij xw;wpnaLj;J %bj;Jz;bdhy; %Ljy;.
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

mikg;Gf; fl;Liutif tpdhf;fs;

^1& A.

i. Ez;zq;fpfs; vd;gij tiuaWf;f.

ii. Kw;WKOjhf Ez;zq;fpfspid khj;jpuk;; nfhz;Ls;s Ngupuhrjhdpfs; vit?

iii. Ez;zq;fpfspd; gUkidf; fhl;Ltjw;fhd mstPLfs; ngWk; myF ahJ?

iv. Ez;zq;fpfs; vq;Fk; gue;J fhzg;gLfpd;wikapy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

vit?

B.

Ez;zq;fpfs; gw;wpa fw;wha;TfSf;fhf tsu;g;G Clfq;fs; gad;gLj;jg;gLk;.

i. Ez;zq;fpfs; gw;wpa fw;iff;fhf tsu;g;G Clfq;fs; gad;gLj;jg;gLtjw;fhd fhuzk;

ahJ?

ii. tsug;G Clfk; jahupg;gjw;fhfg;  gpd;tUk; gjhu;j;jq;fs;; gad;gLj;Jtjw;fhd fhuzk; ahJ?

(i). cUisf;fpoq;F my;yJ ,iwr;rp mtpj;J tbj;njLj;j fiury;;.

(ii). FSf;NfhR my;yJ ngj;Njhd;.

(iii). Vfhu;.

iii. Ez;zq;fp tsu;g;Gf;fhfg; gutyhfg; gad;gLj;jg;gLk; eLif Clfq;fs; ,uz;ilf;

Fwpg;gpl;L mt;T+lfq;fspy; tsu;f;fg;gLk; Ez;zq;fp tiffis vOJf

eLif Clfk;  nghJthf tsu;f;fg;gLk; Ez;zq;fp tif.

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

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

C.

i. ntg;gTWjpahd tsu;g;G Clfnkhd;wpidf; fpUkpaopg;gjw;fhfg; gad;gLj;Jk;; Kiw

ahJ?

ii. fz;zhb cgfuzq;fisf; fpUkpaopg;gjw;fhfg; gad;gLj;Jk; Kiw ahJ?

iii. fpUkpGFj;jy; Crpiaf; fpUkpaopf;Fk; Kiw ahJ?

iv. eLif Clfnkhd;wpy; tsu;e;Js;s gw;wPupah khjpupnahd;wpy; rpwpjsit $l;L EZf;Ff;

fhl;bapd;fPo; mtjhdpg;gjw;fhf tOf;fpNaw;wnkhd;iwj; jahupg;gjw;fhf ePq;fs; ifahSk;

nrad;Kiwapd; Kjd;ikahd gbKiwfisf; Fwpg;gpLf.

D.  nghUshjhu Kf;fpaj;JtKs;s gy;NtW gjhu;j;jq;fis cw;gj;jp nra;tjw;fhf

 Ez;zq;fpfs; gad;gLj;jg;gLk;.

i. gpd;tUk; nrad;KiwfSf;fhfg;  gad;gLk; Ez;zq;fp tifia xOq;FKiwg;gb

Fwpg;gpLf.

î& fs;S cw;gj;jp

îi& Nahfl; cw;gj;jp

îii&tpdhfpup cw;gj;jp

îv&mkpNdhtkpy cw;gj;jp

^v& BCG jLg;g+rp kUe;J

îi& Ez;zq;fpfspd; njhopw;ghlhdJ #oypd;; rkepiyiag; NgZtjpy; gq;fspg;Gr;

  nra;Ak; tpjj;ijj; jUf.
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

(2) ^i&  Ez;zq;fpfs; vd;dwhy; vd;d?

 ̂ ii& Kd;fUtd;fs;> fUtd;fs; vd mq;fpfis NtWgLj;jpf; fhl;Ltjw;F VJthd

gpujhd epakk; ahJ?

 ̂iii& capupay; Ma;T$lq;fspy; gad;gLk; nghJthd EZf;Ff; fhl;bahdJ \$l;L

 xsp EZf;Ff;fhl;b| vd toq;fg;gLtNjd;?

îv& EZf;Ff;fhl;bapd; cUg;ngUf;f tYthdJ gad;gLk; rf;jp tbtj;jpd; ve;j

,ay;gpd;kPJ jq;fpapUf;Fk;?

(v)   a). nghJthd Ma;$lq;fspy; gad;gLk; xsp EZf;Ff;fhl;bapd; cr;r cUg;ngUf;f

 tY ahJ?

  b). xU nghUis mtjhdpj;Jg; ngw;w tpk;gj;jpd; cUg;ngUf;fk;   « 10 « 40 « 5 vdf;

 Fwpf;fg;gl;Ls;sJ.  ,jd;%yk; fUjg;gLtJ ahJ?

(3)

fopTePu; Rj;jpfupg;Gj; jpl;lnkhd;wpd; gbKiwfisf; fhl;Lk; glk; NkNy jug;gl;Ls;sJ.

mjidf; ftdkhf mtjhdpj;J gpd;tUk; tpdhf;fSf;F tpil jUf.

i. fopT ePu; vd;why; vd;d?

ii. fopT ePiu Rj;jpfupg;gjd; ,d;wpaikahik ahJ?

iii. P, Q vdf; Fwpg;gplg;gl;Ls;s Kiwfis ,dq;fhz;f.

Kjdpiy

milay; njhl;b

fopT ePu;

kpjf;Fk; fopT

ePu;
thA x

y kPjp

Q KiwP Kiw

nghwpKiwapy;

thAT+l;ly;

Ez;Zapu;f;nfhy;yp

Rj;jpfupj;j

ePu; B,C juk;

tptrha
ebtbf;if

fSf;fhdJ

Rj;jpfupj;j ePu; juk; A

tbj;jy;

FbePu;

tPl;Lg;

ghtid

ePu;

tptrha eltbf;

iffSf;fhdJ

B
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

iv. ,tw;Ws; gutyhfg; gad;gLj;jg;gLk; Kiw ahJ?
v. NkNy ePq;fs; Fwpg;gpl;l Kiwapd;NghJ epfOk; capu;r;nrad;Kiw ahJ?
vi. (a)  B vdf; Fwpg;gplg;gl;bUg;gJ ahJ?

 (b) X vDk; thAit ,dq;fz;L  mjd; gad;fs; ,uz;ilf; Fwpg;gpLf.
 (c)  Y vdf; Fwpg;gplg;gl;l kPjpapd; Kf;fpaj;Jtk; ahJ.

vii. fpUkpaopg;Gf;fhfg; gad;gLj;jg;gLk; ,urhadg; gjhu;j;jk; ahJ?

(4) i. capu; thA vd;why; vd;d?
ii. capu; thA cw;gj;jpapdhy;; epiwNtw;wpf;nfhs;s vjpu;ghu;f;Fk; ,uz;L Nehf;fq;fs;

jUf?
iii. Ez;Zapu;f; nfhy;yp vd;why; vd;d?
iv. a) Kjd;Kjyhff; fz;Lgpbf;fg;gl;l Ez;Zapu;f;;nfhy;yp ahJ?

 b)  ,e;j Ez;Zapu;f;nfhy;ypiaf; fz;Lgpbj;j Ez;zq;fpapay; tpQ;Qhdp ahu;?
v.  a)  Neha;j;jLg;G kUe;J (Vaccine) jahupg;gjw;fhf Ez;zq;fpfisg; gad;gLj;jpa
   tpQ;Qhdp ahu;?
 b) Neha;j;jLg;G kUe;Jfspd; (Vaccine) ,urhadf; fl;likg;G ahJ?

(5)   i)  DNA %yf;$Wfspd; fl;likg;G ,ay;Gfs; ,uz;L jUf
 ii)  mq;fpfspd; gpwg;Gupikapay; gjhu;j;jkhf DNA miktjw;F> DNA nfhz;Ls;s

gpujhdkhd ,ay;nghd;iw vOJf.
 iii)  fUmkpyg; gy;gFjpaq;fspd;; Mf;f myF ahJ?
 iv)  a) guk;giuayFg; nghwpapay; vdg;gLtJ ahJ?

b) mjw;nfdg; gad;gLj;jg;gLk; gpsh];kpl;L vd;why; vd;d?
 v)  kPs;Nru;khdk; nra;ag;gl;l gpsh];kpl;L vd;why; vd;d?
vi)  guk;giuayFg; nghwpapaypy; gpd;tUk; nehjpaq;fspd; gq;fspg;G ahJ?

 a)  DNA nghypkNuR
 b) vd;Nlh epAf;fpspNaR
 c) ypNfR
Fwpg;gpl;l ,lj;Jf;Fg; nghUj;jkhd DNA ghfj;ij DNA %yf;$w;wpy; ,izj;jy;.

 vii)  nry;kpd; flj;jy; vd;gJ ahJ?
 viii)  guk;giuayF jpupTgLj;jg;gl;l mq;fpfisg; gad;gLj;Jtjhy; capu;f;Nfhsj;jpw;F

mr;RWj;jyhf mikaj;jf;f ,uz;L epiyikfis vOJf.

(6)  i)    a) tspkz;lyj;jpy; mlq;fpAs;s iejurd; rjtPjk; vt;tsthFk;?
b) iejurd; tl;lj;Jld; njhlu;Gila  Ez;zq;fpf; $l;lq;fisg; ngaupLf.

 ii) iejurd; gjpj;jy; vd;why; vd;d?
  iii) a) kz;zpy; thOk; iejurd; gjpf;Fk; Ez;zq;fpnahd;wpidf; Fwpg;gpLf.

b) jhtuq;fSld; xd;wpathop <l;lj;ijf; nfhz;l iejurd; gjpf;Fk;
gw;wPupahnthd;wpidf; Fwpg;gpLf.

  iv& a) iejurdpwf;fk; vd;gJ ahJ?
b) iejurdpwf;fj;jpd; Kf;fpaj;Jtk; ahJ?

  v&mq;fpfspd; clypYs;s N mlq;fpa Ie;J Nru;itfs; fPNo jug;gl;Ls;sd. mtw;wpd;
njhopy;fis vOJf.

a) <NkhFNshgpd;
b) ,kpANdhFNshgpd;
c) mf;upd;
d) ,d;Rypd;
e)  Jnuhk;gpd;.

 vi' ~itd;| kJrhu cw;gj;jpr; nrad;Kiwiaf; fhl;Lk; gha;r;rw;Nfhl;Lg; glk; fPNo
jug;gl;Ls;sJ.
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

i.' itd; cw;gj;jpapy; mjpf mkpyj;jd;ik nfhz;l jpuhl;irg; goq;fspypUe;J ngwg;gl;l
nty;yf; fiuriyg; gad;gLj;Jtjd; Kf;fpaj;Jtk; ahJ?

ii. Y vDk; nrad;Kiwapd; capupay; uPjpahd Kf;fpaj;Jtj;ij tptupf;Ff.
iii. Z vDk; nrad;Kiwapd;NghJ gad;gLj;Jk; Ez;zq;fp ,dj;jpd; ngaiu vOJf.
iv. P vDk; nrad;Kiwapd; tzpfg; ngWkhdk; ahJ?
v  itd; cw;gj;jpf;;fhf jpuhl;irg; gok; jtpu;;e;jtplj;J gad;gLj;jf;$ba NtW
%yg;nghUspd; ngaiuj;; jUf.

7' A.
i. cUtj;Jf;F mika gw;wPupahf;fs; vt;thW tifg;gLj;jg;gLk;?
ii. Kd;fUtd; xOq;fikg;igf; fhl;Lk; gpujhdkhd Ez;zq;fpapd; $l;lq;fs; ahit?
iii. fUtd; xOq;fikg;igf; fhl;Lk; Ez;zq;fpf; $l;lq;fs; ahit
iv. Nkw;gb (ii) (iii) Mk; $l;lq;fisr; Nru;e;j Ez;zq;fpfspy; fhzg;gLk; gpujhdkhd

fl;likg;Gf;fspd; NtWghLfs; %d;W jUf
v. NkYk; (ii) Mk; (iii) Mk; $l;lq;fisr; Nru;e;j Ez;zq;fpfspypUe;J ituRf;fs; vt;thW

NtWgLfpd;wd vd;gijf; fhl;Ltjw;fhd ,uz;L tplaq;fs; vOJf.
B
i. gpd;tUk; $l;lq;fisr; Nru;e;j xt;nthU Ez;zq;fp tPjk; Fwpg;gpLf.

a. xspj; jw;Nghrzp ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b. ,urhadj; jw;Nghrzp ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
c. mika fhw;wpd;wpa thop ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
d. fl;Lg;gl;l fhw;wpd;wpa thop ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
e. Ez; fhw;Wehl;l mq;fp ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. ntt;NtW ifj;njhopy;fspy; Ez;zq;fpfs; gad;gLj;jg;gLtjw;F VJthAs;s tplaq;fs;
ahit?

iii. gpd;tUk; ifj;njhopy;fspy; gad;gLj;jg;gLk; Ez;zq;fpia/ Ez;zq;fpfisg; ngaupLf.
1' fs;S cw;j;jp ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' tpdhfpup cw;gj;jp ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3' ngd;rpypd; cw;gj;jp ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
4' Nahfl; cw;gj;jp ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
5' gPilnfhy;yp cw;gj;jp ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

C.czTw;gj;jpj;Jiwapy; Neubahf Ez;zq;fpfisAk; gad;gLj;Jk; re;ju;g;gq;fSk;
Ez;zq;fpfspd; mDNrg tpisTfs; gad;gLj;jg;gLk; re;ju;g;gq;fSk; cs;sd'

i. Ez;zq;fpfisg;; gad;gLj;Jk; re;ju;g;gj;Jf;fhd Xu; cjhuzk; jUf.
ii. Ez;zq;fpapd; mDNrg tpisTfs; gad;gLj;jg;gLk; re;ju;g;gj;Jf;fhd Xu; cjhuzk;

jUf.

X

Y

Z

W

P

jpuhl;irg; goq;fis
miuj;Jr; rhW jahupj;jy;


jpuhl;irr; rhw;iwg; ghr;ru;
gpuNahfj;Jf;Fl;gLj;jy;.


fiurYld; tpNrl

kJttifiar; Nru;j;jy;.


nehjpj;j fiuriy

tbj;jy;


gjg;gLj;jy;
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khjpup tpdhtpilj; njhFg;G

D.

i. fopT ePu; vdg;gLtJ ahJ?

ii. gupfupf;fg;glhj ePu;> ,aw;if ePu;epiyfspy;; Nru;tjhy; Njhd;wf;$ba ghjfkhf %d;W

tpisTfisj; jUf.

iii. capupay;Kiwg; gupfupg;G vd;gjhy; fUjg;gLtJ ahJ?

iv. capupay;Kiwg; gupfupg;Gr; nrad;Kiw gad;gLj;jg;gLk; ,uz;L re;ju;g;gq;fs; jUf.

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

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

v. njhopw;rhiynahd;wpy; fopTePiug; gupfupf;Fk; nghwpj;njhFjpnahd;wpy; capupay; Kiwg;

gupfupg;G ifahsg;gLk; re;ju;g;gq;fisf; Fwpg;gpLf.

E.

i. DNA kPs;Nru;khdj; njhopDl;gk; vd;gjhy; fUjg;gLtJ ahJ?

ii. DNA kPs;Nru;khdj; njhopDl;gj;jpd;NghJ  gad;gLk; gw;wPupah tifiaf; Fwpg;gpLf.

iii. ,j;njhopDl;gj;ijg; gad;gLj;jp cw;gj;jp nra;ag;gLk; gad;kpf;f gjhu;j;jq;fs; %d;W

jUf.

fl;Liutif tpdhf;fs;

1' ntw;wpfukhf> capup cliyg; NgZtjw;fhf kh%yf;$Wfs; gq;fspg;Gr; nra;Ak; tpjk;

njhlu;ghf xU fl;Liu vOJf.

2' RUf;ff; Fwpg;G vOJf.

î&  fhNghitjNuw;wpd; mikg;Gk; njhopy;fSk;

3' capu;j; njhopDl;gj;jpy; Ez;zq;fpfspd; njhopw;ghl;il tpsf;Ff.

4' czT cw;gj;jpapd;NghJ Ez;zq;fpfisg; gad;gLj;Jjy; njhlu;ghf xU fl;Liu vOJf.

5' a. tiff;Fupa gw;wPupahf; fynkhd;wpd; mikg;igr; RUf;fkhf tpsf;Ff.

b. gFjp (a) ,y; ePq;fs; Fwpg;gpl;l mikg;Gf;fspd; gpujhd ,ay;Gfisf; Fwpg;gpLf.

6' RUf;ff; Fwpg;G vOJf.

a' Ez;Zapu;f; nfhy;yp

b' ituRf;fspd; cUttpay; mikg;Gf;fs;.

7' a. ifj;njhopy;fspw; gad;ghl;Lf;F fhuzkhf mikAk; tifapy; Ez;zq;fp;

nfhz;Ls;s ,ay;Gfs; ahit @

b. czT cw;gj;jpf;fhf Ez;zq;fpfisg; gad;gLj;Jtij cjhuzq; fhl;b tpsf;Ff.

8' a. fpUkpaopj;jy; vd;gjhy; fUjg;gLtJ ahJ?

b. fpUkpaopj;jy; Kiwfis cjhuzq;fSld; Fwpg;gpl;L tpsf;Ff.
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khjpup tpdhtpilj; njhFg;G

myF 1 -  Ez;zq;fpapay;
gy;Nju;T tpdhf;fSf;Fupa tpilfs;

1-3 11-5 21-3 31-5 41-2 51-4 61-2
2-1 12-2 22-4 32-2 42-4 52-2 62-2
3-5 13-3 23-3 33-4 43-3 53-4 63-5
4-4 14-1 24-1 34-5 44-1 54-2 64-3
5-2 15-2 25-2 35-4 45-4 55-1 65-5
6-1 16-5 26-4 36-1 46-5 56-4
7-5 17-3 27-5 37-3 47-5 57-3
8-1 18-2 28-4 38-4 48-5 58-3
9-2 19-1 29-4 39-1 49-4 59-2
10-1 20-5 30-1 40-1 50-4 60-4

mikg;Gf; fl;Liutif tpdhf;fSf;fhd
tpilfs;

1' A.
i. ntw;Wf; fz;Zf;Fg; Gydhfhj mq;fp $ EZf;Ff; fhl;bapdhy; ghu;f;ff;$ba mq;fpfs;
ii. gw;wPupah Ngupuhrjhdp> Mf;fpah Ngupuhrjhdp
iii. ikf;fpNuh kPw;wu;> eNdh kPw;wu;
iv. ² kpfr; rpwpa msTilajhf ,Uj;jy;.

² tpiuthf tsu;r;rpailjy;>
² gue;j cUttpay; kw;Wk; clyikg;Gg; gy;tifik.
² Nghrizg; gy;tifik
² Nguq;fpfSld; ,ilj;njhlu;Gfis Vw;gLj;jpf;nfhs;tjd;%yk; mtw;Wld; rkhe;jukhff;

$u;g;gilAk; jpwd;.
² ntt;NtW Rthr Kiwfisf; nfhz;bUj;jy;.

B.
i. tsu;g;G Clfnkhd;wpy; Ez;zq;fpr; rKjhaq;fs; tsu;f;fg;gLfpd;wikahy; fw;wha;Tf;fhf

,tw;wpypUe;J Ez;zq;fpfisg; ngw Kbfpd;wik.
ii.

(i) Nrjdg; Nghriz toq;Ftjw;F $ mDNrgr; nraw;ghLfSf;Fj; Njitahd
rf;jpia toq;Fjw;fhf / xl;rpNaw;wj;Jf;Fs;shFk; khg;nghUs; my;yJ Guj
Nghrizf; $Wfis toq;Ftjw;Fk;.

(ii)Ez;zq;fp tsu;g;G Clfj;Jf;fhf ,irtile;J Nrjdg; Nghrizf; $Wfis
cilg;gjw;Fj; Njitahd nehjpaq;fisj; J}z;Lk; epiy tiuapy;> rf;jp ngWtjw;fhf
,yFthf cilf;fff;$ba Nrjdg; Nghrizf;$whf.

(iii) Clfj;ijf; nfl;bg;glr; nra;tjw;fhf
iii.  1' cUisf; fpoq;F nlf;];NuhR $Wfs; - gq;fR

 2'  Nghriz Vfhu; - gw;wPupah
C.
i mKf;f mLg;igg; gad;gLj;jy;.

xU rJu mq;Fyj;Jf;F 15 ,whj;jy; mKf;fk; gpuNahfpj;jy;.
121oC ntg;gepiyia milar;nra;jy;.
15 epkplq;fs; itj;jy;.

ii . kpd;dLg;igg; gad;gLj;jy;.
160oC ntg;gepiyiag; Ngzy;.
 1 - 2 kzp Neuk; tiu itj;jpUj;jy;.

iii gd;rd; RluLg;igg; gad;gLj;jy;.
nrQ;#lhFk; tiuapy; ntg;gNkw;wy;.
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iv ² Rj;jpfupf;fg;gl;l fz;zhb tOf;fpnahd;iw vLj;jy;.
² gw;wPupa khjpupapypUe;J rpwpjsit vLj;J tOf;fpkPJ itj;J G+r;rpidj; jahu;gLj;jpf;nfhs;sy;.
² tspapy; cyu;j;Jjy;.
² tOf;fpia gd;rd; RthiykPJ rpy jlit mq;Fkpq;Fkhff; nfhz;L nrd;W
G+r;ir epiyg;gLj;jy;.

² nkjpyPd; ePy rhaj;jpdhy; epw%l;ly;.
² Vwj;jho 30 nrf;fd;fs; tiu itj;jpUj;jy;.
² fLk; epwj;ijf; Fiwg;gjw;fhf

D.
i. î& Saccharomyces / Yeast

îi& Lactobacillus / Streptococus
îii&Acetobacter / Gluconobacter
îv&Corynobacterium glutamicus/Acetobacter aerogens
^v& Mycobacterium tuberculosis

ii. ² Nrjdg; nghUs; gpupifailtjpy; gq;fspg;Gr; nra;Ak;
² ,we;j clw;gFjpfisr; #oypypUe;J mg;Gwg;gLj;jy;.
² Nghrizf; $Wfs; kPs;Row;rpf;F cl;gLjy;.
² epy #oy; tl;lq;fisg; NgzptUk; $C, N, P tl;lq;fisg; NgzNtz;Lk;.
² iej;jpNuw;wk; kw;wk; iej;jpNuw;wj;Jf;Fg; gq;fspg;Gr; nra;Ak;.

2' i. jdpj;jdpahf vLf;Fkplj;J ntw;Wf;fz;Zf;Fg; Gyg;glhj mq;fpfs;.
ii. Kd;fUtd;fSf;F xOq;fike;j $ nkd;rt;nthd;wpdhy; %lg;gl;l fU ,y;yhiik g

$ nkd;rt;T Gd;dq;fq;fs; ,y;yhik fUtd;fSf;F nkd;rt;Tg; Gd;dq;fq;fs; ,Uj;jy;.
iii. $l;L EZf;Ff; fhl;b - gy tpy;iyj; njhFjpfs; nfhz;lJ $ fz;Jz;L> nghUs;

Jz;L > xLf;fptpy;iy vd;wthwhf.
xsp EZf;Ff; fhl;b - rf;jpg;Ngjkhf xsp gad;gLjy;.

iv. miyePsj;jpd;kPJ
v' a). « 1000

b). « 10 - fz;Jz;L tpy;iyapd; cUg;ngUf;fk;.
« 40 - nghUs;Jz;L tpy;iyapd; cUg;ngUf;fk;.
« 5 - ,Wjp tpk;gk; - fz;kl;lj;jpy; nra;j cUg;ngUf;fk;.

3' i. kdpjdpd; ahNjDk; gad; fhuzkhf ntspNaw;wg;gLk; ePu; fopT ePuhFk;.
ii. mjpfupj;Jr; nry;Yk; rdj;njhifapd; NjitfSf;Fg; GtpapYs;s ,aw;ifahd

Rj;jpfupg;Gg; nghwpKiwfspd; nfhs;ssT Nghjhik fopTePiu ,aw;ifahd ePu;
epiyfspy; ntspapLjy; gy;NtW #ow;ghjpg;Gfs; Njhd;wf; fhuzkhFk;.

iii. P-  Vtg;gl;l fyq;fs; Kiw
Q-  frpT tbg;G Kiw.

iv. Vtg;gl;l milay; Kiw.
v. fopTePUf;F nghwpKiwapy; fhw;W}l;lk; nra;ag;gLfpd;wikahy; mq;F fhw;Wtho;

Ez;zq;fpfs; tsu;e;J Jupjkile;J mjpy; mlq;fpAs;s Nrjdg; nghUs;fs; gpupe;joptJ
tpidj;jpwdhf epfOk;.

vi' a. fhw;wpd;wpa milay; gpupj;jopg;G miw.
x vDk; thA capu; thAthFk;. CH

4
, N

2
, CO

2
 kw;Wk; H

2
S mlq;fpAs;sd.  50]-80] a

CH
4
  thAthFk;'

b. 1' vupnghUshf
2' xsp gpwg;gpg;gjw;F.

c.  Nrjdg;grisahfg; gad;gLk;.
vii. FNshuPd; thA
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4' i' Nrjdg; nghUl;fs; fhw;wpd;wpa Ez;zq;fpfspd; njhopw;ghL%yk; cilf;fg;gLtjhy;
cw;gj;jpahFk;. 50-80] tiu nkNjd; mlq;fpAs;s xU N

2
, CO

2
, H

2
S Nghd;w thA tiffisf;

nfhz;l thAf; fyitahFk;.
ii. 1' vupnghUs; neUf;fbfSf;Fj; jPu;thf.

2' Nrjdf; fopTg;nghUs; Kfhikia NkYk; tpidj;jpwdhf elhj;jy;.
iii. Ez;zq;fpf; $l;lnkhd;wpd; njhopw;ghl;ilf; fl;Lg;gLj;Jtjw;fhf NtW Ez;zq;fpf;
$l;lnkhd;wpd; mDNrgr; nrad;Kiwapd; tpisthf cw;gj;jpahFk; ,urhadg; nghUs;.
iv. a) ngd;rpypd;.

b)  mnyf;rhz;lu; gpnskpq;
v' a)  vl;tl; n[d;du;.

b)  Gujk;> fpisf;Nfhg; Gujk;.

5' i. ² nghyp epAf;fpspNahijl;Lr; rq;fpypfs; ,uz;bdhyhdJ.
²  ,ul;ilr; RUsp
² vjpu;r; rkhe;juk;.

ii. ² iejurd; Nru; %y xOq;FKiwahf jiyKiwAupik ,ay;Gfisf;;
 fsQ;rpag;gLj;jp itj;jpUj;jpy;.

² gpd;Gwkbjy; %yk; ruprkdhd %yf;$w;iw ,dq;fhz Kbjy;.
² nghJthd> vspikahd %y cWjpg;ghLs;s %yf;$Wfs; ,Uj;jy;.

iii. epAf;fpspNahijl;L
iv. a)  mq;fpfspd; [pNdhk; (Genome) ,id khw;WjYld; njhlu;Gila Kiwapay;

mlq;fpAs;s tpQ;Qhdj;Jiw.
b)  gw;wPupahf;fspy; cs;s gpujhd tl;l DNA %yf;$Wf;F Nkyjpfkhf cs;s rpWnjhif

guk;giuayFfisf; nfhz;l rpwpa tl;l DNA MFk;.
v. ahNjDk; gw;wPupahg; gpshRkpl;bd; me;j ,dj;ijr; rhuhj DNA gFjpnahd;wpidg;

GFj;jpa gpd;du; mg;gpshRkpl;L kPs;Nru;khdk; nra;ag;gl;l gpshRkpl;L vdg;gLk;.
vi. a)  DNA  gpd;Gwkbg;gpd;NghJ bxl;rp iuNgh epAf;fpspNahiul;; gy;gFjpakhjYf;F

b) Fwpj;j ,lq;fspy; guk;giuayFfis Ntwhf;fpf; nfhs;tjw;fhf myF DNA
%yf;$w;iw ntl;Lk;.

c)  Fwpj;j ,lq;fSf;Fg; nghUj;jkhd  DNA gFjpfisg; gpujhd  DNA %yf;$w;Wld;
,izj;jy;.

vii  mfNuhR vDk; gjhu;;j;jj;jpdhy; Mf;fg;gl;l nry; (gel) ,Ds; ahNjDk; Xu; ,lj;jpy;
epWj;jpa %yf;$w;Wj; Jz;Lfisf; nfhz;l Clfj;jpw;F cau; mOj;j tpj;jpahrj;ij
toq;Ftjd;%yk; mtw;iw ePsj;jpw;Nfw;g nry;ypd; topNa mirar;nra;J %yf;$w;W
Jz;Lfis Ntwhf;fpf; nfhs;sy;.

vii.i² kUe;J tiffisf; (jw;fhy) nfhz;L rpfpr;ir nra;tjd; %yk; fl;Lg;gLj;j
Kbahj Nehahf;fpfs; cUthtjhy; kdpj kw;Wk;  tpyq;Fr; rhfpak; mr;RWj;jYf;F
cs;shFk;.

² xt;thikia Vw;gLj;Jk; Ez;zq;fpfs; Njhd;Wk;.
² jhtu Neha;fis Vw;gLj;Jk; Nehahf;fpfs; Njhd;Wtjhy;  ,aw;ifr; #oYk;
  ifj;njhopy;fSk; mr;RWj;jYf;Fs;shFk;.

² capu;f;Nfhsj;jpd; ,aw;if tl;lq;fisf; Fog;gf;$ba mq;fpfs; Njhd;Wtjhy;
  ,aw;ifr; #ow;nwhFjp mr;RWj;jYf;Fs;shFk;.

6' i a).  78]
b). gw;wPupah $ raNdh gw;wPupah.

ii' tspkz;ly iejurd; + -
4 3NH  / NO  Mf khWjy;.

iii' a). Azotobacter
b). Rhizobium / Anabaena
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iv a).  iej;jpNuw;Wf;fs; tspkz;ly iejurdhf khWk;;. (jho;j;jy;)
b). tspkz;lyj;jpYk; kz;zpYk; ePu;epiyfspYk; iejurd; rkepiyiag; NgZk;.;

v' a). <NkhFNshgpd; FUjp O
2
 > CO

2
 Mfpatw;iwf; nfhz;Lnry;Yk;.

b). ,kpANdhFNshgpd;   gpwNghrzpahf khw;Wjy;.
c). mf;wpd; -  jirr; RUf;fj;jpy; gq;fspg;Gr; nra;Ak;.
d). ,d;;Rypd; - FUjpapy; FSf;NfhR  fpisf;Nfhrdhf khw;Wjy;
e).  JNuhk;gpd; -  FUjp ciwjiyj; J}z;Ljy;.

vi i. mf;fiury; gw;wPupah tsu;r;rpf;Fr; rhjfkhdjy;y vdpDk; kJt tsu;r;rpf;Fr;
rhjfkhdjhf ,Uj;jy;.

ii' fyitapypUe;J ,aw;if Ez;zq;fpf; Fbj;njhifia ePf;Fjy;.
iii. Saccharomyes cereviciae
iv. RitiaAk; epwj;ijAk; Nkk;gLj;jy;.
v. NtW gotif> nrt;tpsePu;

7' A.
i. Nfhstbt gw;wPupah my;yJ Nfhf;fR.

NfhYU gw;wPupah my;yJ gq;fR.
RUspAU gw;wPupah my;yJ ,Rg;gpupy;yk;

ii. gw;wPupah
raNdh gw;wPupah> Mf;fp gw;wPupah

iii. gq;fR> Gww;NwhNrhth> rpy my;fhf;fs;
iv. 1' Kjw;fUtd; Ez;zq;fpfspy; nkd;rt;tpdhy; #og;gl;l xOq;fike;j fU

fhzg;gLtjpy;iy. fUtd; Ez;zq;fpfspd; nkd;rt;tpdhy; #og;gl;l xOq;fike;j
fUTz;L.

2' Kjw;fUtd;fspy; ,iokzp (ikw;Nwhnfhd;wpak;)> gr;irAUkzpfs;> ,iyNrhNrhk;
Nghd;w nkd;rt;Tg; Gd;dq;fq;fs; fpilahJ. fUtd;fspy; mit cz;L.

3' Kjw;fUtd;fspy;> nkd;rt;tpdhy; #og;gl;l Gd;ntw;wplk; cz;L - fUtd;fspy;
fpilahJ.

4' Kjw;fUtd; ,aq;F myFfspy;  9 ¬ 2 mikg;G xOq;fikg;G ,y;iy - fUtd;fspy;
cz;L.

5' Kjw;fUtd; mq;fpfspy; 80s ,iuNghNrhk;fs; ,y;iy - fUtd;fspy; 80s
,iuNghNrhk;fs; cz;L.

6' Kjw;fUtd;fSf;F fyr;rl;lfk; fpilahJ. - fUtd;fSf;F fyr;rl;lfk; cz;L.
v. fy xOq;fikg;G fhl;lg;gLtjpy;iy.

KjYU $ KjYU nkd;rt;T fpilahJ.
Gd;dq;fq;fSf;F ,iuNghNrhk;fs; fpilahJ.
,yj;jpudpay; EZf;Ff; fhl;bapdhNyNa ghu;f;fyhk;
DNA, RNA khj;jpuk; ,Uj;jy;.

B
i. a. Green sulphur bacteria / gr;ir ry;gu; gw;wPupah

Purple sulphur bacteria / Cjh ry;gu; gw;wPupah
Cynobacteria / raNdhgw;wPupah / Anabeena / Nostoc

b. Nitrosomanas
Nitrobacter

c. Saccharomyces /kJtk;.
d. Clostridium
e. Lactobacillus

ii. ² kypthd %yg;nghUl;fs; kPJ njhopw;gly;.
² ,ilntg;g epge;jidfspd; fPo; (miw ntg;gepiyapYk; mKf;fj;jpYk;.) jhf;fj;ij
elhj;jyhk;.

² khw;w Ntfk; cau;thdJ.
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iii. (i) Saccharomyces
(ii) Acetobacter / Gluconobacter
(iii)Penicillium notatum
(iv) Lactobacillus / Streptococcus
(v) Bacillus Thuringiensis

C (i) Agaricus - czthf
(ii) Saccharomyces - ghz; cw;gj;jpapd;NghJ khf;Fioapy; nehjpj;jw; nrad;Kiwf;fhfg;
gad;gLj;jy;.

Lactobacillus   - Nahfl; cw;gj;jpf;fhfg; ghiy ciwar; nra;tjw;F (japu; cw;gj;jpf;Fk;.)
Acetobacter / Gluconobacter - tpdhfpup cw;gj;jpf;fhfg; gad;gLk;.

D
i. fopTePu; vdg;gLtJ tPLfspYk; njhopw;rhiyfspYk; gad;gLj;jpa gpd;du; ntspNaw;Wk;

ePuhFk;.
ii. ² Nehahf;fp Ez;zq;fpfs; ngUFk;.

² ePupd; xl;rprd; Nfs;tp mjpfupf;Fk;. ̂ BOD& ePupDs; fhw;wpd;wpa epge;jid cUthjy;.
² fhw;wpd;wpa gpupif fhuzkhf Ju;ehw;wKs;s thAf;fs; ntspahFk;. $ H

2
S

iii. fopTePupYs;s Nrjdg; nghUs;fs;kPJ Ez;zq;fpfisr; njhopw;glr;nra;J
Ez;zq;fpfspd; cf;fy; nraw;ghL %yk; mtw;wpy;; ,aw;ifahd gpupifr;
nraw;ghL epfor;nra;J #oy;  khrhf;fpfis ePf;fp> ghjfkhd jd;ikiaf;
Fiwf;Fk; nrad;KiwahFk;.

iv. $l;nlU jahupj;jy;'
rKj;jpuePupd;kPJ frpe;Js;s vz;nzia ePf;Fjy;.
cNyhff; fopTfis ePf;fy;.

v. ,uz;lhk;epiyg; gupfupg;Gr; rKjhaj;jpy;
Vtg;gl;l milay; Kiwapd; NghJ.
nghrpTtbg;G Kiwapd;NghJ.

E.
i. ,uz;L ,dq;fisr; Nru;e;j DNA gFjpifsj; njupTnra;J nehjpaj;ijf;nfhz;L

ntl;b Ntwhf;fp> iyNfR nehjpak; %yk; xl;lr; nra;J nghJ DNA %yf;$w;iw
Mf;fpf; nfhs;sy;.

ii. E. coli
iii. (khdpl) ,d;Rypd; cw;gj;jp nra;jy;.

(khdpl) tsur;rp XNkhd;  cw;gj;jp nra;jy;.
n`g;gill;b]; B jLg;G kUe;J (Hepatitis - B)

fl;Liutif tpdhf;fSf;Fupa tpilfs;
1'

² xU Mf;f myF kPz;Lk; kPz;Lk; Nru;tjhy; ghupa %yf;$Wfs; Njhd;Wk;'
² cau; %yf;$w;W epiw cau;thdJ ̂ 104-1010& ,w;F ,ilg;gl;l %yf;$w;W epiw cUthFk;.
² capu;g; gy;gFjpakhFk;
² nghyprf;fiul;L (gy;rf;fiul;L)
²  Gujk;
² epAf;fpspf; mkpyk; ghupa %yf;$Wfs;.
² nrYNyhR
² fUtd; jhtuf; fyr; RtUs; mikg;Gf; $W
² khg;nghUs;
² ,dpAypd;
² gpujhd jhtur; Nrkpg;GzthFk;.
² Nkyjpf Rthr Mjhug; gilahFk;.
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² fpisf;Nfhrd;> gpujhd tpyq;Fr; Nrkpg;GzthFk;. Nkyjpf Rthr Mjhug; gilahFk;.
² ifw;wpd;
² fyr;Rtupd; mikg;Gf; $whFk;.
² Mj;jpug;Nghlhf;fspd; Gw td;$l;bd;; $whFk;.
² khg;nghUs;> nrYNyhR - FSf;NfhRg; gy;gFjpaq;fshFk;.
² ,D}ypd; Guw;NwhRg; gy;gFjpahFk;.
² mf;upd; $ nfhyhrd; $ `p];Nuhrd;.
² mikg;Gf; $whFk;.
² my;Gkpd; $ Nfrpd; $ mypNuhd;.
² Nrkpg;ghFk;.
² mkpNyR $ ,iyg;NgR $ ngj;jpNdR
² nehjpakhf $ Cf;fpahfj; njhopw;gLk;.
² jhf;fpfspd; Vtw; rf;jpiaf; Fiwj;J ,il ntg;g epge;jidfspd; fPo; clw;jhf;fq;fs;

epo;j;jg;gLk;.
² FSf;fNfhd; $ ,d;Rypd;
² cly; my;yJ mikg;G rhu;e;j khw;wq;fs; epo;j;Jk;.
² <NkhFNshgpd;$ kNahFNshgpd;
² nfhz;Lnry;yy; njhopw;ghL.
² ,kpANdh FNshgpAypd;
² gpwnghUnsjpup $ ghJfhg;Gj; njhopiyr; nra;Ak;.
² mkpNdh mkpyq;fshd> Gujq;fspd; Mf;f myfhfj;; njhopw;gLk;.
² ngj;ijl;Lg; gpizg;Gf;fs; cz;L.
² DNA B xl;rp iuNgh epAf;fpspNahijl;Lf;fspd; gy;gFjpaq;fshFk;.
² jiyKiwAupikg; gjhu;j;jq;fisr; Nrkpj;J itf;Fk;.
² jiyKiwAupikg; gjhu;j;jq;fis mLj;J re;jjpfSf;Ff; flj;Jk;.
² Gujj; njhFg;Gf;F %yg; gpujpia toq;Fk;.
² RNA
² ,iuNgh epA+f;fpspNahiul;Lf;fspd; gy;gFjpakhFk;.
² Gujj; njhFg;Gf;Fg; gq;fspg;Gr;nra;Ak;.
² ituRf;fspd; jiyikAupikj; jfty;fisf; fsQ;rpag;gLj;Jk;.

vitNaDk; 38 « 4 } 152 Gs;spfs;
2'  RUf;ff; Fwpg;G

² fhNghitjNuw;W CHO mlq;fpAs;sJ.
² H:O MFk;. 2:1 MFk;.
² C

x
(H

2
O)

y
 nghJr; #j;jpuj;jpdhy; fhl;lyhk;.

² nkhNdhrf;fiul;L
² ilrf;fiul;L> nghyprf;fiul;L> gy;rf;fiul;L vd  %d;W tifg;gLk;.
² nkhNdhrf;fiul;by; nty;y mZf; $W - 1
² ilrf;fiul;by; nty;y mZf; $W 2 MFk;. (xU fpisf;Nfhirl;L gpizg;G cz;L)
² nghyp rf;fiul;by; gy nty;yf; $Wfs; cz;L. (fpisf;Nfhirl;Lf;Fg; gpizg;Gfs;

gy cs;sd.
²  ^1-4& my;yJ ^1-6& gpizg;Gf;fhf ,Uf;fyhk;.
² nghyprf;fiul;L ghupa %yf;$Wfs; $ capu;g; gy;gFjpaq;fs;.
² ,iuNghR epAf;fpspf; mkpyk; $ mikg;Gf;$whFk;.
² upgpANyhR ignghRg;Ngw;W CO

2
 kPs;jfdkhf;fpahFk;. ^xspj; njhFg;gpd; NghJ.&

² nrYNyhR$ ngj;jpd; ^fUthf& jhtuf; fyr;Rtu;fspd; mikg;Gf;$W
² khg;nghUs; $ ,D}ypd; jhtur; Nrkpg;GzthFk;.
² fpisf;Nfhrd; tpyq;F Nrkpg;GzthFk;.
² ifw;wpd; - fyr;Rtu; mikg;Gf; $W> Gw td;$l;bd; $W
² khg;nghUs;  $ fpisf;Nfhrd; Nkyjpf Rthr Mjhug;gilahfj; njhopw;gLk;.

17 « 3 } 51 Gs;spfs;
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3' ² mq;fpfisAk; capu;r ; nrad;KiwfisAk; kdpjdJ Njitfis epiwT
nra;Jnfhs;tjw;fhfg; gad;gLj;JtNj capu;j;njhopy;El;gtpay;.

² gz;ilf; fhyk; njhlf;fk; ,Ue;JtUk; nrad;KiwahFk;.
² czT
² kUe;J
² Mil
² tYrf;jp Nghd;wtw;iw cw;gj;jp nra;Jnfhs;tjw;fhf capu;j;njhopDl;gtpay;

gad;gLfpwJ.
² gpwg;Gupikapay; rhu;e;j fz;Lgpbg;Gfs;.
² DNA %yf;$wpd; mikg;G fz;Lgpbf;fg;gl;likahdJ ,j;njhopDl;gj;jpd; tpUj;jpf;F

VJthfpaJ.
² ,jw;fhf ngUk;ghYk; E.coli gw;wPupah gad;gLj;jg;gLk;.
² ,j;njhopDl;gj;jpd;NghJ guk;giuayFfis ,dq;fhzy;.
² Ntnwhf;fpf;nfhs;sy;.
² ngUf;fkilar; nra;jy;.
² xU mq;fpapypUe;J ,d;ndhU mq;fpf;F guk;giuayFfisf; nfhz;L nry;yy;.
² (khdpl) ,d;Rypd; cw;gj;jp nra;ajy;.
² (khdpl) tsu;r;rp ,d;Rypd; cw;gj;jp nra;jy;.
² n`g;gw;iww;wpR B jLg;G kUe;J cw;gj;jp nra;jy;.
² (<NkhgPypah NehahspfSf;F toq;fg;gLk; FWjp ciwahf; fhuzpia cw;gj;jp nra;jy;.
² mkpNyR $ GNuhw;wpNaR.
² ,iyNgR$ ngw;wpNdR  Nghd;w nehjpaq;fis cw;gj;jp nra;jy;. FUjpapy; ituRf;fisf;

fl;Lg;gLj;Jk; ,d;lngNuhd; cw;gj;jp nra;jy;.
² guk;giuayFj; njhopDl;gk; jw;fhyj;jpy; cau; jhtu> tpyq;F ,dq;fSf;F.
² guk;giuayFfisg; GFj;Jk; xU El;g Kiwahf tpUj;jpnra;ag;gl;Ls;sJ.
² jhtuq;fSf;Fg; Gwj;jpypUe;J guk;giuayFfisg; GFj;Jk; guk;giuayFf; fhtpahf.
² Agrobacterium tumifaciens  gad;gLj;jg;gLk;.
² gpwg;GupikuPjpahfj; jpupTgLj;jg;gl;l jhtu> tpyq;F Ez;zq;fpfisg; ngWtjw;F ,j;

njhopDl;gk; gad;gLj;jg;gLfpd;wJ.
² Nrhah> fNdhyh jhtuq;fspDs; BTI guk;giuayFfisg; GFj;Jk;.
² ney;> Gifapiy Nghd;w jhtu ,dq;fspy; fisnfhy;ypfis vjpu;f;ff;$ba Ngjq;fis

cw;gj;jp nra;jy;.
² tpw;wkpd;; A  nrwpe;j rptg;guprpia cw;gj;jp nra;jy;.
² Erwinia unedovora gw;wPupahitg; gad;gLj;Jk; capupdj; njhopDl;gj;jpd;NghJ nra;ag;gLk;..
² ,j;njhopDl;gj;jpy; mD$yq;fs; khj;jpukd;wp gpujp$yq;fSk; ,dq;fhzg;gl;Ls;sJ.

30 « 5 } 150 Gs;spfs;
4' ² ,J gz;Lnjhl;L eilKiwapypUe;j xU KiwahFk;. fp.K. 6000 fhyg;gFjpapy;

ggpNyhdpau;fSk; RNkupau;fSk; kJrhuk; cw;gj;jp nra;tjw;fhf Ez;zq;fpfisg;
gad;gLj;jpAs;sdu;.

² ngUk;ghYk; njupTnra;ag;gl;Ls;sJ.
² gq;fR.
² gw;wPupah
² Ez;zq;fp kypthd %yg;nghUspd;kPJ $ kypthd my;yJ fopj;njhJf;Fk; Nrjd

%yq;fspd; kPJ nraw;gLjy;.
² ( ntg;gepiy$ mKf;fk; Mfpa cau; epge;jidfs; Njitapy;iy) ,ilg;gl;l

epge;jidfspd;fPo; khw;wj;ij epfo;j;Jk;> khw;wk; Jupjkhdjhf ,Uj;jy;.
² gf;f tpisTfs; #oy; khrhf;fpfs; my;y.
² njhopDl;gk; ghupastpy; Njitg;glhikahdJ ,j;njhopDl;gj;jpy; Ez;zq;fpfspd;

gq;fspg;G mjpfupf;ff; fhuzkhfpd;wJ.
² cjhuzkhf ,iyrPd; cw;gj;jp nra;jy;.
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rpiwg;ig
Rtu;

KjYUnkd;rt;T

     KjYU

,iuNghNrhk;
gpsh];kpl;L
kapUU

gpwg;Gupikg; gjhu;j;;jq;fs;.
rTf;FKis

² Corynobacterium glutamicus gad;gLj;jg;gLk;.
² czT kpif epug;gpahFk;.
² FSl;lkpd;
² czTr; RitA+l;bfshfg; gad;gLj;jf;$ba mkpNdh mkpyq;fshFk;.
² Agaricus
² Neubahf czthfg; gad;gLj;jhik.
² itd; cw;gj;jp
² muprp $ NfhJik kPJ Ez;zq;fpj; njhopw;ghl;bd; %yk; ngwg;gLk;.
² itd; cw;gj;jp
² jpuhl;ir gad;gLj;jg;gLk;.
² Saccharocmyces / kJtk; gad;gLj;jpr; nra;ag;gLk; nehjpj;jw;; nrad;KiwahFk;.
² ghiyj; jpiuar;nra;a (japu; cw;gj;jpf;Fg;) gad;gLj;jg;gLk;. $ Nahfl; cw;gj;jpf;F
² fs;spd; kPJ ^C

2
H

5
OH& Acetobacter / Gluconobacter jhf;fk; gad;gLj;jg;gLk;.

² fhw;Ws;s epge;jid gad;gLj;jg;gLk;.
² kJt tpy;iyfs;$ SCP cw;gj;jp nra;a Saccharomyces gad;gLj;jg;gLk;.
² Ngf;fup (ntJg;gff;) ifj;njhopypy; gad;gLj;jg;gLk;
² kh> rPdp fyitAld; kJtk; Nru;j;J itj;jy;.
² kh nghq;Fk; (Gspf;Fk;.)
² CO

2
 ntspNaWk;.

² CO
2
 thA khf; FioaypDs; rpiwg;gLtjdhy; kh nghq;Fk;.

² rP]; cw;gj;jpapd;NghJ gad;gLj;jg;gLk;.
² czT ew;fhg;gpd;NghJ Ez;zq;fpfs; fl;Lg;gLj;Jk;.
² vdNt czT ew;fhg;Gr; nra;Ak; Kiwfs; %yk; czT ew;fhg;Gr; nra;ag;gLk;
² rpy re;ju;g;gq;fspy; Ez;zq;fp Neubahf czthfg; gad;gLj;jg;gLk; kJt tpy;iyfs;

$ Agaricus
² rpy re;ju;g;gq;fspy; Ez;zq;fpfspd; mDNrg episTfs; czTld; Nru;f;fg;gly;.
² kJtk; Nru;f;fhj Ngf;fup (ntJg;gf) ifj;njhopiyg; gad;gLj;jp khf;Fioaypy;

Jz;Lfsw;w jd;ikia Vw;gLj;jy;.
² Lactobaccilus ,dJ mDNrgj; njhopw;ghL fhuzkhf ,yf;;NwhrhdJ  ,yw;wpf; mkpykhf

khw;wp ghiy ciwar; nra;Ak;.
² gUkd; / msT 0'25m - 5'00 m
² EZf;Ff; fhl;bahy; ghu;f;ff;$ba Kd;fUtd;
² fyr;rhW> ngj;jpNlh> fpisf;Nfhd; ,dhyhd td;ikahd mikg;G
² KjYU nkd;rt;Tf;F ntspNa cz;L
² KjYU nkd;rt;Tf;Fk; fyr;RtUf;Fk; cs;Ns cz;L '
² fpisf;Nfhg; Gujk;> nghRNghypg;gpl;L fpisf;Nfh ,ypg;gpl;L Mfpatw;whyhdJ.
² nkd;rt;T> cl;Gwkhff; Foptjhy; Njhd;Wk; mikg;G kPJ xspj;njhFg;G

epwg;nghUs;fs; $ Rthr nehjpak; fhzg;gLk;.
² rpiwg;ig (ftrk;) fyr;RtUf;F ntspNa nghyp rf;fiul;lhyhd tpOJ Nghd;w

gjhu;j;jj;jpdhyhdJ



23

njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

² ,iy Nghd;wJ.

² Guj ehu;fs; rpytw;whyhdJ.

² gprpu;fs; Rtu;fSf;F ntspNa JUj;jpAs;sd.

² KjYUtpy; Muk;gkhFk; ,ioNghd;w mikg;G.

² ,iuNghNrhk; nghJthf fUtd; ,iuNghNrhk;fis tplr; rpwpad ^70s&

² rpwpa cg myFfs; ,uz;bdhyhdJ.

² RNA > Gujk Mfpatw;whyhdJ.

² fUg; nghUs;fs; ([pNdhk; - Genome) ,ul;ilr; RUsp  DNA %yf;$Wfs;

rq;fpyptisa tbtj;jpy; mike;J epw%u;j;jk; Njhd;Wk;.

² mJ xU jdp myfhFk;.

² tisatbt ,U rpwpa  DNA %yf;$Wfs; gpsh];kpl;Lf;fshf mikAk;.

² Nrkpg;Gg; gjhu;j;jk; nthypAl;bd;

² KjYU.

² 80]ePu;> Gujk;> nehjpak;> fhNghitjNuw;W ,ypg;gpl;L> mNrjd $Wfshyhd

Fiwjpz;kg; gjhu;j;jkhFk;.

b. ² Rtuhfg; ghJfhg;G.

² tbtj;ijg; NgZjy;.

² KjYU nkd;rt;T

² Nju;TKiwapy; gjhu;j;jq;fisg; GFj;JjYk; ntspNaw;wYk;.

² xspj;njhFg;G epwg;nghUs;.

² xspj;njhFg;G

² [pNdhk; (Genome) guk;giu ,ay;Gfisf; fsQ;rpag;gLj;jp itj;jy;.

² iuNghNrhk; - Gujj; njhFg;G

² rTf;FKiw - mirT

² ,iug;ig - ghJfhg;G

² KjYU fyj;jpd; $Wfis Nehf;fp itj;jpUj;jy;.

30 « 5 } 150 Gs;spfs;
7' a. Ez;Zapu;f; nfhy;ypfs;

² ahNjDk; Ez;zq;fpj; njhopw;ghl;ilf; fl;Lg;gLj;Jtjw;fhf kw;WnkhU mq;fp

jdJ mDNrgj; njhopw;ghLfs; %yk; cw;gj;jp nra;Ak; ,urhadg; nghUs;

² Ez;;zq;fpahy; Vw;gLk; Neha;fisf; Fzg;gLj;jg; gad;gLk;.

² Penicillium chysogeaum gq ;firg ;  gad ; gLj ; j p  cyf py ;  KjyhtJ

Ez;Zapu;f;nfhy;ypahd ngd;rpypd; fz;Lgpbf;fg;gl;lJ.

² mit kpfr; rpwpasNt Njitg;gLk;.

² Ez;zq;fpfspd; cau;thd ,dg;ngUf;f tPjk;> FWfpa MAl;fhyk; Mfpad fhuzkhf

tiuaiwg;gl;l fhyj;Js; tpfhu Ez;zq;fpfs; ngUkstpy; Njhd;Wk;.

² Njitahd msTf;F Nkyhf Ez;Zapu;f; nfhy;ypfisg; gad;gLj;Jtjhy; mtw;Wf;F

vjpu;g;Gj; jd;ikapidf; fhl;Lk; Ez;zq;fpr; rhjpfs; Njhd;w ,lKz;L.

² Ruf;Fk; Ez;zq;fpfs; Ruf;Fk; ,r;Nru;itfis Ntwhf;fpr; Rj;jpfupj;J kdpjd;

cl;gl Vida tpyq;FfSf;Fk; rpfpr;iraspf;fg; gad;gLj;;jg;gLfpd;wJ.

² capu;j;njhopDl;gk; fhuzkhf ,tw;wpd; cw;gj;jp tpidj;jpwd; mjpfupj;Js;sJ.

² gw;wPupah> gq;fR> ituR Neha;fisf; fl;Lg;gLj;Jtjw;F ,it gad;gLj;jg;gLfpd;wd.

² fyr;Rtu; njhFg;igj; jLj;jy; $ Gujj;njhFg;ig nraypof;fr;nra;jy; Nghd;w

Kiwfs; %yk; Ez;Zapu;f;nfhy;ypfs; %yk; Ez;Zapupfisf; fl;Lg;gLj;jyhk;.

10 « 5 } 50 Gs;spfs;
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b.
. ituRf;fspd; cUttpay; mikg;Gf;fs;.

² fy xOq;fikg;Gf; fpilahJ.
² Gujq;fs;> fUtkpyq;fs; Mfpatw;whyhdJ.
² Guj clypdhy; #og;gl;l ikaf; Fopnahd;wpDs; mike;j fU mkpyq;fspilNa

rpf;fyhd xU Jzpf;ifahFk;.
² cUttpay; mikg;G %d;W tifAk;.
² NfhYU - RUspAU> rkr;rPuhd Guj kliy nfhz;l ituR.
² NfhsTU - rkr;rPuhd Guj kliy nfhz;l ituR.
² rpf;fyhd rkr;rPuhd ituR.
² ,k;%d;W tiffspYk; rpy rhjpfspy;  Gujkliyr; #o Gujk; fpisf;NfhGujk;

gpizg;Gf;fs; nfhz;l nghRnghypgpl;L nkd;rt;T fhzg;glyhk;.

NfhYU          NfhsTU                 rpf;fyhdJ.

5 « 10 } 50 Gs;spfs;
7' a.

² ,it gUkdpy; kpfr; rpwpaitahifahy;.
² Nkw;gug;G $ fdtsT tpfpj ngWkhdk; cau;thdjhf ,Uf;Fk;.
² Nkw;gug;Gf;F Clhf nra;Jnfhs;Sk; Jupjkhd gupkhw;wq;fs; tpidj;jpwdhditahf
,Uj;jy;

² Jupj tsu;r;rpf;Fk; ,dg;ngUf;fj;Jf;Fk; ,e;;epge;jidfs; fhuzkhjy;.
² kypthd Mjhug; gilfs; kPJ jhf;fk; Gupe;J gad;kpf;f gy ,Wjp tpisTfis
cw;gj;jp nra;Ak; jpwd;

² ,;j;njhopw;ghLfs; ,ilntg;g epge;jidfspd; fPo; epfOk; / tpNrl epge;jidfs;
Njitg;glhik.

b. ² ghz; cw;gj;jp
² nehjpj;jy; njhopw;ghl;ilg; gad;gLj;jy;.
² rPdp (nty;y) Clfnkhd;wpd; njhq;fy;epiy kJtj;ij NfhJikkh> cg;G> kw;Wk;
epiwa RitA+l;bfSld; Nru;j;J ed;F gpirjy;.

² rpy kzpNeuk; tiu 30oC ^miwapd; ntg;gepiyapy;& nehjpf;f ,lkspj;jy;.
² kJtj; njhopw;ghL fhuzkhf> nehjpj;jy; %yk; fhgdPnuhl;irl;Lk; vjNdhYk;

cw;gj;jpahFk;.
² khf;fyitapDs; CO

2
  thA Fkpopfs; cUthjy; rpWrpW Jisfs; Njhd;wpathW

khf;Fioapy; nghq;Fk;.
² ghz; ntJg;Gk; Ntisapy; vjNdhy; ntspNaWk;.

mkpNdh mkpyq;fs; cw;gj;jp nra;jy;.
² RitA+l;bnahd;W cztpd; juj;ij Nkk;gLj;Jtjw;fhfTk; gad;gLj;jg;gLk;
² ,jw;fhd %yKjyhfg; gad;gLtJ fhNghitjNuw;W.
² FSl;lkpf; mkpyk;
² czT cw;gj;jp Ntiyfspd;NghJ Rit Nkk;gLj;Jtjw;fhf  ^Taste enhancers&
gad;gLj;jg;gLk;.

² Corynebacterium glutomicus  gw;wPupah gad;gLj;jg;gLk;
² thd;tiffs; (wild typec) cw;gj;jp nra;Ak; msittpl $Ljyhd msT
FSl;lkpf;; mkpyj;ij tpfhu Ngjj;jpy; cw;gj;jp nra;Ak;.
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² ,g;Ngjq;fs; kpifahf cw;gj;jp nra;Ak; FSw;wkpd; mkpyj;ij KjYUtpypUe;J
ntspNa gk;Gk; (fl;Lg;ghbd;wp)

² Mjhug; gilahf rPdp cw;gj;jpapd; xU gf;f tpisthfpa fUk;G nty;yg;ghFk;
(rPdp mlq;fpAs;s fUg;gQ;rf;if)

² iejurd; %ykhfpa A+upahTk; gad;gLj;jg;gLk;.
² 32oC - 33oC ntg;gepiyapy; 48 kzpj;jpayq;fspy; eptu;j;jpngWk;.

² iyrPd;.
² Corynebacterium glutamicum strain ATCC-1327  Ngjk; gad;gLj;jg;gLk;.
² cw;gj;jpr; nrad;Kiw FSl;lkpf;F mkpy cw;gj;jpr; nrad;Kiwia xj;jJ.
² Nkk;gLj;jpa Ez;zq;fp Ngjq;fs; %yk; Clfj;jpd; fl;likg;ig NkYk; tpUj;jp

nra;tjhy; iyrPd; cw;gj;jp tpisr;ry; yPw;wUf;F 200 fpuhk; tiu mjpfupf;fg;gl;Ls;sJ.
² ,t;thwhf cw;gj;jp nra;ag;gLk; mkpNdh mkpyq;fshf iyrPDk; nehjpaq;fSk;

mlq;Fk;.
² Nkw;gb ,uz;L tiffisAk; Nguq;fpfs; cw;gj;jpnra;tjpy;iy.

² rhjhuzkhf MNuhf;fpakhd fyq;fs; Njitf;F mjpfkhf mkpNdh mkpyq;fis cw;gj;jp
nra;Akhapd; gpd;D}l;lw;; nghwpKiwapd; %yk; cw;gj;jpr; nrad;Kiw epWj;jg;gLk;.

² ,jw;fhfg; gad;gLj;jg;gLk; Ez;zq;fpfs; Njitahd msittpl $Ljyhf mkpNdh
mkpyq;fis cw;gj;jp nra;Jnfhs;Sk;. mit tpfhu Ez;zq;fpf; fytiffspy; (Strains)
nra;ag;gLk; xU nrayhFk;.

vitNaDk;. 30 « 5 } 152 Gs;spfs;
8' a. fpUkpaopj;jy;.

² eLif Clfq;fs;> fz;zhbg; nghUs; cs;spl;l Vida cgfuzq;fis Ez;zq;fpfs;
kw;Wk; mtw;wpd; tpj;jpfs; mw;wjhf;fpf;nfhs;sy;.

b.
²  ntg;gk; %yk; fpUkpaopj;jy;;.

,J ,uz;L tifg;gLk;.
1' <u ntg;gf; fpUkpaopj;jy;.
2' cau;ntg;gf; fpUkpaopj;jy;

² <untg;gf; fpUkpaopj;jy;
² nghJthf eLif Clfq;fisAk;.
² mtw;iwj; jahupg;gjw;fhfg; gad;gLj;jg;gLk; cgfuzq;fspd; ghj;jpuq;fSk;
   fpUkpaopg;Gf;fhf ,k;Kiw gad;gLj;jg;gLk;.

,jd; fPo;
² 100oC nfhjpf;Fk; ePupy;; mtpj;jy;.
² mKf;ftLfydpy; mtpj;jy;.

² nfhjpf;Fk; ePupy; 100oC apy; mtpj;jy;.
² ,J kpf vspikahd xU KiwahFk;. 10-15 epkplq;fs; mtpf;fg;gLk;.
² ituR> gw;wPupah> gq;fR Nghd;wtw;wpy; mlq;fpAs;s Gujk; moptjhy; mtw;wpYs;s
  Ez;zq;fpfs; mopAk;.

² eLif Clfq;fs;> gUj;jpg; gQ;R> tbjhs; Nghd;w cau; ntg;gj;ij jhq;Fk; jd;ikaw;w
nghUs;fspdhy;  ,t;thW fpUkpaopf;fyhk;.
² jput Clfk; mlq;fpAs;s ghj;jpuj;jpy; gQ;R milg;ghdpdhy; %b mYkpdpaj;
jhshy; kiwg;gpLjy; Ntz;Lk;.

² Vida nghUl;fisg; nghUj;jhd ghj;jpuq;fspy; ,l;L mYkpdpaj; jhspdhy;
kiwg;gpl;L mKf;ftLfydpy; ,l;L ntg;gkpLjy; Ntz;Lk;.

² cyu; ntg;gf; fpUkpaopj;jy;.
² gd;rd; Rthiyapy; gpbj;J nrQ;#lhFk; tiu ntg;gNkw;wy;;
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 fpUkpaspj;jy; Kiw.
² cau;ntg;g fdyLg;G

² 170oC   ntg;gepiyapy; 1-2 kzpNeuk; gpuNahfpj;jy;.
² cjhuzk; - ntg;gj;ijj; jhq;Fk; jd;ikAs;s fz;zhbg; ghj;jpuq;fs; fj;jup
,Lf;;fp

² tbj;jy;
² cWjpaw;w ntg;g jput Clfq;fSf;fhfg; gad;gLj;jg;gLk;

cjhuzk;: jput Nghrid Clfq;fs;.
² ,jw;fhf 0'22 - 0'45 m m kpy;ypkPw;wu; tiuAs;s tiyf;fz;Zs;s tb gad;gLj;jg;gLk;.
² tbahdJ fpUkpaopf;fg;gl;l mikg;nghd;wpy; itf;fg;gLk;.

² fjpu;g;igg; gad;gLj;jy;
² mjpf rf;jp ,yj;jpudpay; fjpu;f;fw;iwfs;.

- ² fhkhf;fjpu;fspd; njhopw;ghl;il xj;j vf;]; (X)  fjpu;fs;. cjhuzk;: Ma;T$lq;fs;
rj;jpu rpfpr;irf; $lq;fs; czTw;gj;jpj; njhopw;rhiyfspy; gad;gLj;jg;gLk;.

² fjpu;g;G fuzkhf Ez;zq;fpfspd; fU mkpyq;fs; mopAk;.

² ,urhadg; gjhu;j;jq;fs;.
² ,tw;wpd; %yk; Ez;zq;fpapd;  KjYU nkd;rt;T
² Gujf; fl;likg;G> nehjpaj; njhopw;ghL Mfpad ghjpf;fg;gLk;;.
² cjhuzk; gPNdhy; ngw;wpfs;.
² kJrhuk; Ig;Nghf;FNshiul;L mkpyk;.
² myrd; ( mabd;> FNshupd;)

vitNaDk;. 38 « 4 } 152 Gs;spfs;
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myF 2 - capu; %yf;$Wfspd; Kf;fpaj;Jtk;

gy;Nju;T tpdhf;fs;

1. fpisf;Nfhrpbf;Fg; gpizg;G tiffs; ,uz;L mlq;fpa %yf;$W vJ?

1. Nkhy;NuhR 2. khg;nghUs; 3. mikNyR

4. ifw;wpd; 5. Rf;FNuhR

2. fhNghitjNuw;wpy; mlq;fpAs;s %yfq;fs; vit?

1' C, H, O 2' C, H, O, N

3' C, H, O, S 4' C, H, O, N, S

5' C, H, O, N, P

3. Rf;FNuhR %yf;$nwhd;W ePu;g;gFg;giltjhy; cUthtd ahit?

1. ,uz;L FSf;NfhR %yf;$Wfs;

2. xU FSf;NfhR %yf;$Wk; xU fyw;NwhR %yf;$Wk;

3. xU FSf;NfhR %yf;$Wk; xU Guw;NwhR %yf;$Wk;

4. ,uz;L Guw;NwhR %yf;$Wfs;

5. xU FSf;NfhR %yf;$Wk;> xU ,iuNghR capu;g;gy;gFjpa %yf;$Wk;

4. gpd;tUtdtw;Ws; vJ capu;g;gy;gFjpakhFk;;?

1. ,iuNghR 2. FSf;NfhR 3. nrYNyhR

4. Rf;FNuhR 5. ifw;wpd;

5. gpd;tUtdtw;Ws; capu;g;gy;gFjpak; my;yhjd vit?

A - Gujk; B - epAf;fpspf;fkpyk; C - nghyprf;fiul;L

D - ,ypg;gpl;L E - ATP

1' A> C Mfpait kl;Lk; 2' A, B> D Mfpait kl;Lk;

3' C> D Mfpait kl;Lk; 4' D> E Mfpait kl;Lk;

5' C> E Mfpait kl;Lk;

6. gpd;tUtdtw;Ws; xd;W> FSf;NfhR myFfshy; khj;jpuk; cUthdjy;y. mJ vJ?

1. nrYNyhR 2. Nkhy;NuhR 3. fpisf;Nfhrd;

4. Rf;FNuhR 5. khg;nghUs;

7. gpd;tUk; %yfq;fSs; rfy Gujq;fsJk; $whf miktJ vJ?

1. nghRguR 2. fy;rpak; 3. fe;jfk;

4. ,Uk;G 5. iejurd;

8. gpd;tUtdtw;Ws; fhNghitjNuw;Wf;fs; njhlu;ghd cz;ikahd $w;W vJ?

1. midj;Jk; ePupy; fiuAk;.

2. midj;Jk; ghupa %yf;$WfshFk;.

3. midj;Jk; jho;j;jpfshFk;.

4. midj;jpYk; Ijurd; - xl;rprd; tpfpjk; 2:1 MFk;.

5. midj;jpYk; fpisf;Nfhrpbf;Fg; gpizg;Gf;fs; cz;L.

9. gpd;tUtdtw;Ws; fhNghitjNuw;W my;yhjJ vJ?

1. nfuw;wpd; 2. Rf;FNuhR 3. ifw;wpd;

4. nrYNyhR 5. ,D}ypd;
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10.gpd;tUk; $w;WfSs; ,ypg;gpl;L njhlu;ghd> jtwhd $w;W vJ?

1. Nrjdf; fiug;ghd;fspy; fiuAk;

2. njRj;Njhj;jPNuhd;> <];u[d; Nghd;w ghypay; XNkhd;fspd; cw;gj;jpf;F

    nfhyj;jpNuhy; Nghd;w ,ypg;gpl;Lf;fs; Njit

3. ,tw;wpy; cs;s xl;rprdpd; msT fhNghitjNuw;Wf;fspy; cs;s msit tplf;

$LjyhdJ

4. ,ypg;gpl;L %yf;$nwhd;wpd; H : O tpfpjk; 2 : 1 MFk;.

5. ,it gpujhdkhf C, H, O Mfpatw;wpdhyhditahFk;.

11.,ypg;gpl;L> fhNghitjNuw;W Mfpa ,uz;L njhlu;ghfTk; cz;ikahd $w;W vJ?

1. gy;gFjpaq;fshFk;

2. ePupy; fiuAk;

3. KjYUnkd;rt;tpd; mikg;Gf; $WfshFk;

4. 2 : 1 tpfpjj;jpy; Ijurd; : xl;rpridf; nfhz;bUf;Fk;

5. gy;ypdr; Nru;itfshFk;

12.Nrkpg;Gf; fhNghitjNuw;W gpd;tUtdtw;Ws; vJ?

1. upgpANyhR 2. nrYNyhR 3. fpisf;Nfh[d;

4. ngj;jpd; 5. ifw;wpd;

13.ntz;nza;f;fhd gpujpaPl;Lg; nghUshf kh[upd; cw;gj;jp nra;Ak;NghJ epfo;j;jg;gLk;

nrad;Kiw ahJ?

1. mkpyNkw;wy; 2. xl;rpNaw;wy; 3. IjurNdw;wy;

4. ePu;g;gFg;Gr; nra;jy; 5. nfhOg;G ePf;fy;

14.,ypg;gpl;Lf;fs; njhlu;ghd gpd;tUk; $w;Wf;fSs; jtwhdJ vJ?

1. mit ePupy; fiuakhl;lh.

2. mit gy;gFjpaq;fshFk;.

3. mit gy;ypdr; Nru;itfshFk;.

4. mit gpujhdkhf C, H, O Mfpatw;iwf; nfhz;litahFk;.

5. mit fynkd;rt;tpd; mj;jpahtrpakhd gFjpfis cUthf;FgitahFk;

15.nehjpa ePu;g;gFg;gpd;NghJ FSf;NfhR %yf;$Wfis khj;jpuk; jUtJ gpd;tUtdtw;Ws;

vJ?

1. Rf;FNuhR 2. yf;NuhR 3. ngj;jpd;

4. nrYNyhR 5. ,D}ypd;

16.cau;tifj; jhtuq;fspy; Nrkpg;Gg; gy;rf;fiul;lhff; fhzg;glj;jf;fJ gpd;tUtdtw;Ws;

vJ?

1. Rf;FNuhR 2. ngj;jpd; 3. khg;nghUs;

4. nrYNyhR 5. fpisf;Nfhrd;

17.%d;W Nrhjidf; Foha;fs; gpd;tUkhW jahu;gLj;jg;gl;ld.

I. FSf;NfhRf; fiury;

II. Rf;FNuhRf; fiury; ¬ Ijhd HCl

III. khg;nghUl; fiury; ¬ mikNyR

Vwj;jho 30 epkplq;fspd; gpd;du;> ,k;%d;W Foha;fspYk; ngdbw;wpd; fiury; Nru;j;J

nte;ePu;;j; njhl;bnahd;wpy; nkJthf ntg;gNkw;wg;gl;lJ. ve;jf; Fohapy; / Foha;fspy;

ePyepwk; Njhd;Wk;?

1' I ,y; khj;jpuk; 2' II ,y; khj;jpuk; 3' I, II ,y; khj;jpuk;

4' II, III ,y; khj;jpuk; 5' I, II, III  Mfpa vy;yhtw;wpYk;
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18. khztnuhUtu; Ma;T$lj;jpy; rpy Nru;itfs; njhlu;ghf elj;jpa xU gupNrhjidapd;

NghJ gpd;tUk; mtjhdpg;Gf;fs;; fpilj;jd.

gupNrhjid mtjhdpg;G

A.  mabd; Nrhjid fgpy epwk;

B. igA+nuw;Wr; Nrhjid Cjh epwk;

C. #lhd; -III Nrhjid fLk;; ,sQ;rptg;G epw rpWNfhsq;fs;

Nkw;gb mtjhdpg;Gfspd;gb> A, B, C Mfpa Nrhjidf; Foha;fspy; cs;s gjhu;j;jq;fs;

KiwNa vit?

1. khg;nghUs;> Gujk;> Rf;FNuhR

2. khg;nghUs;> ,ypg;gpl;L> Gujk;

3. FSf;NfhR> khg;nghUs;> Njq;fhnaz;nza;

4. Gujk;> Njq;fhnaz;nza;> khg;nghUs;

5. khg;nghUs;> Gujk;> Njq;fhnaz;nza;

19.Gujk; njhlu;ghd jtwhd $w;W gpd;tUtdtw;Ws; vJ?

1. vy;yh nehjpaq;fSk; Gujq;fshFk;

2. vy;yhg; Gujq;fSk; ghupa %yf;$WfshFk;

3. mtw;wpd; Mf;f myF mkpNdh mkpyq;fs; MFk;

4. fynkd;rt;tpd; Kf;fpakhd xU $whFk;

5. fpisf;Nfhrpbf;F gpizg;Gf;fs; ngUe;njhifahdtw;whyhdit.

20.capu; %yf;$W tiff;Fk; mjd; njhopYf;Fk; ,ilapyhd gpioahd njhlu;igf;

nfhz;lJ gpd;tUtdtw;Ws; vJ?

1. nfhyrd; - mikg;Gf; $W

2. FNshGypd; - ghJfhg;G

3. mikNyR - XNkhd;

4. <NkhFNshgpd; - nfhz;L nry;yy;

5. nfhOg;G - ntg;gf; fhty;

21.ve;jnthU ,ypg;gpl;L njhlu;ghfTk; cz;ikahd $w;W gpd;tUtdtw;Ws; vJ?

1. nfhOg;gkpy %yf;$Wfs; %d;Wk;> fpsprNuhy; %yf;$W xd;Wk; Nru;e;J

cUthFk;.

2. ePupy; fiuAk;

3. H:O tpfpjk; 2:1 MFk;

4. miwntg;gepiyapy; jputkhff; fhzg;gLk;

5. vspa ,urhadr; Nrhjidfis elj;jp ,dq;fhz KbahJ.

22.mkpNdhtkpyq;fs; njhlu;ghd jtwhd $w;W gpd;tUtdtw;Ws; vJ?

1. mit Gujq;fspd; Mf;f myF MFk;.

2. ,aw;if mkpNdh mkpyq;fs; vy;yhNk mkpNdh mkpyq;fshFk;

3. Gujq;fs; cUthFk;NghJ mit ngj;ijl;Lg; gpizg;G xd;wpdhNyh gytw;wpdhNyh

,izf;fg;gLk;.

4. mit ePupy; fiuahJ.

5. mit ngj;ijl;Lg; gpizg;Gf;fshy; xd;Wlndhd;W ,izAk; NghJ xU ePu;%yf;$W

tPjk; ntspNaWk;

23.nghJthd capu; %yf;$Wfis ,dq;fhz;gjw;fhf elj;jg;gLk; Nrhjidfs; njhlu;ghd

gpd;tUk; ve;j mtjhdpg;G nghUj;jkw;wJ?

1. khg;nghUl; fiurYld; ,sq;fgpy epw mabd; fiury; Nru;g;gjhy; mJ fLikahd

ePy - Cjh epwj;ijg; ngWk;.

2. NfhJik khTld; ngdbw;wpd; fiury; Nru;g;gjhy; mjd; njspthd ePy epwkhdJ>

nrq;fw; rptg;G epwkhd tPo;gbthf khWk;.
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3. ,ypg ;g pl ;Lf;fs; #lhd; III fiurypd; rpy JspfSld; fLQ;rptg;G epw
Nkw;gilnahd;wpidj; jUk;.

4. Gujk; mlq;fpAs;s xU fiurYld; fhu nrg;G ry;Ngw;Wf; fiury; mjhtJ igA+nuw;Wr;
Nrhjidg; nghUs; Nru;j;Jf; fyf;Ftjhy; Cjhepwk; fpilf;Fk;.

5. czTg; nghUnshd;wpy; rpwpjsit> Rj;jkhd cyu;e;j ntz;zpwf; fljhrpapy; ed;F
Nja;g;gjhy; xspfrpAk; jd;ikAs;s nghl;L Njhd;Wkhapd; mt;Tztpy; ,ypg;gpl;L
mlq;fpAs;sJ.

24.%fpspriul;L (jpiufpspriul;L) %yf;$W,
1. ePupy; fiuAk;
2. ePu; tpUg;G thy;fs; %d;iwAk; ePu; ntWg;Gj; jiy xd;iwAk; nfhz;lJ
3. KidT IjNuhf;fhgd; rq;fpypfs; nfhz;lJ
4. %d;W my;yJ ,uz;L vRj;ju; gpizg;Gfs; nfhz;lJ
5. nfhz;Ls;s nfhOg;gkpyq;fspy; 12 - 24 fhgd; mZf;fs; mlq;fpAs;sd.

25.gpd;tUtdtw;Ws; fhNghitjNuw;W njhlu;ghd jtwhd $w;W vJ.?
1. mit fl;lhakhf> C, H, O  Mfpatw;iwf; nfhz;bUg;gNjhL rpy Ntisfspy; NtW

%yfq;fSk; mlq;fpapUf;fyhk;.
2. gy ,U rf;fiul;Lf;fs;> fpisf;Nfhrpbf;Fg; gpizg;Gf;fshy; ; ,ize;J

gy;rf;fiul;Lf;fisj; jUk;.
3. xU rf;fiul;Lf;fSk; ,U rf;fiul;Lf;fSk; ePupy; fiuAe; jd;ikAiladthFk;
4. nrYNyhR> Neu;Nfhl;Lg; gy;rf;fiul;lhFk;.
5. rpy fhNghitjNuw;Wf;fis khj;jpuk;> ePu;g;gFg;G %yk; NkYk; vspa %yf;$Wfshf

khw;wyhk;.
26.nehjpaq;fs; njhlu;ghd jtwhd $w;W gpd;tUtdtw;Ws; vJ?

1. ,it mq;fpfspd; clypy; khj;jpuk; cw;gj;jpahFk;
2. ,it capuw;w KiwikfspYk; njhopw;gLk;
3. nehjpaq;fs; capupurhadj; jhf;fq;fspd; Vtw;rf;jpiaf; Fiwf;Fk;.
4. 00C ntg;gepiyapy; nehjpaj; jhf;fk; epfokhl;lhJ.
5. mit Cf;fp ,ay;Gfisf; fhl;Lk; Gujq;fSk; ,ypg;gpl;Lf;fSk; MFk;.

nehjpa Cf;fpj; jhf;fnkhd;wpd; rf;jpf;Fk; - jhf;f Ms;$Wf;Fk; ,ilNa tiuag;gl;l
xU tiuG fPNo jug;gl;Ls;sJ. ,jd; JizAld; 27> 28 Mfpa tpdhf;fSf;F tpil
jUf.

27. nehjpak;; cs;sNghJ Vtw;rf;jpiaf; fhl;LtJ vJ?

1' x 2' y 3' z 4' w 5' w-y
28' nehjpak; ,y;yhjNghJ Vw;gLk; nkhj;jr; rf;jp khw;wk; ahJ?

1' x 2' y 3' w 4' z 5' z-w
29'  Guj ,ay;GePf;fy; vd;gJ mjd; Kg;gupkhz mikg;G NtWgLtjhFk;. mjw;F VJthfhj

xU fhuzp vJ?

1' uv,  Nghd;w fjpu;g;GfSf;F cs;shjy;

jhf;f Ms;$W

rf;jp

jhf;fpfs;

tpisTfs;

A,2B
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2' 89oC Nghd;w cau; ntg;gepiyf;F cl;gLj;Jjy;

3' ghu cNyhfq;fspd;ghy; jpwe;Jtply;

4' cau; N
2
 nrwpTf;F cl;gLj;jy;

5' cau; pH ngWkhdq;fSf;F cl;gLj;jy;

30.Rf;FNuhRf; fiurnyhd;Wld; ngdbw;;wpd; fiury; Nru;j;Jf; nfhjpf;f itg;gjhy; mf;fiury;>

1. nrq;fl;br; rptg;G epwkhf khWk;.

2. ePy epwkhff; fhzg;gLk;.

3. nrk;kQ;rs; epwkhf khwpg; gpd;du; nrq;fl;br; rptg;G tPo;g;gbT Njhd;Wk;

4. gr;ir epwkhf khwpg; gpd;du; nrq;fl;br; rptg;G tPo;g;gbT Njhd;Wk;

5. gr;ir epwkhf khwpg; gpd;du; kQ;rs; epw tPo;tbT Njhd;Wk;

31.gpd;tUtdtw;Ws;> ve;jg; nghUSld; mabd; fiury; Nru;g;gjhy; fLikahd ePyepwk;

Njhd;Wk;?

1. japu;

2. ntg;gNkw;wpa Kl;il ntz;fU

3. rikj;j kPd;

4. mtpj;J ed;F krpj;j gyhf;nfhl;il

5. gg;ghrpg; goj;Jz;L

32.gpd;tUk; %d;W $w;Wf;fisf; ftdpf;Ff.

a. Nkhy;NuhR> nrNyhgNahR Mfpa %yf;$Wfspy; FSf;NfhR

%yf;$Wfs; ,uz;L tPjk; mlq;fpAs;sd.

b. Nkhy;Nuhrpy; ,uz;L FSf;NfhR %yf;$Wfs; cs;sd.

c. nrNyhgNahR %yf;$W> ,uz;L fyw;NwhR %yf;$WfshyhdJ.

,tw;Ws; rupahdJ vJ? /  rupahdit vit?
1' a khj;jpuk;
2' b khj;jpuk;
3' c khj;jpuk;
4' a, b khj;jpuk;
5' b, c  khj;jpuk;

,y. 33 - 36 tiuapyhd tpdhf;fs; gpd;tUk; tpsf;fq;fSld; njhlu;ghdit.

a' ,uz;L FSf;NfhR %yf;$Wfs; (1 4)  fpisf;Nfhyprpl;L gpizg;Gf;fshy;

,iztjd; %yk; Njhd;wpAs;sJ.

b' ,uz;L FSf;NfhR %yf;$Wfs; (1 4)   fpisf;Nfhyprpl;Lg; gpizg;Gf;fshy;

,iztjd; %yk; Njhd;wpAs;sJ.

c' xU FSf;NfhR %yf;$W xU fyw;NwhR %yf;$Wld; (1 4)   fpisf;Nfhrpbf;Fg;

gpizg;gpdhy; ,iztjd; %yk; Njhd;wpAs;sJ.

d' xU FSf;NfhR %yf;$W> xU fyw;NwhR %yf;$Wld; (1 4)   fpisf;Nfhrpbf;Fg;
gpizg;gpdhy; ,iztjd; %yk; Njhd;wpAs;sJ.

e' xU FSf;NfhR %yf;$W> xU Guw;NwhR %yf;$Wld; (1 4)   fpisf;Nfhrpbf;Fg;
gpizg;gpdhy; ,iztjd; %yk; Njhd;wpAs;sJ.

33' Nkhy;NuhR %yf;$W njhlu;ghf cz;ikahd $w;W vJ?

1' a khj;jpuk; 2'  b khj;jpuk;     3' c khj;jpuk;  4'  d khj;jpuk; 5' e khj;jpuk;
34' nrNyhgNahR %yf;$W njhlu;ghf cz;ikahd $w;W vJ?

1' a khj;jpuk; 2'  b khj;jpuk;     3' c khj;jpuk;  4'  d khj;jpuk; 5' e khj;jpuk;
35',yw;NwhR %yf;$W njhlu;ghf cz;ikahd $w;W vJ?

1' a khj;jpuk; 2'  b khj;jpuk;     3' c khj;jpuk;  4'  d khj;jpuk; 5' e khj;jpuk;
36'Rf;FNuhR %yf;$W njhlu;ghf cz;ikahd $w;W vJ?

1' a khj;jpuk; 2'  b khj;jpuk;     3' c khj;jpuk;  4'  d khj;jpuk; 5' e khj;jpuk;
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37.jhtuk; tpyq;F Mfpatw;wpy; Nrkpf;fg;gl;bUf;Fk; gy;rf;fiul;Lf;fs; KiwNa vit?

1. fpisf;Nfhrd;> nrYNyhR

2. Gujk;> nrYNyhR

3. fpisf;Nfhrd;> Gujk;

4. Gujk;> fpisf;Nfhrd;

5. khg;nghUs;> fpisf;Nfhrd;

38. khg;nghUs; njhlu;ghd rpy $w;Wf;fs; fPNo jug;gl;Ls;sd.

a. khg;nghUshdJ jhtuq;fspy; Nrkpf;fg;gl;Ls;s gpujhd fhNghitjNuw;whFk;.

b. khg;nghUshdJ mikNyhR> mikNyh ngj;jpd; Mfpa ,uz;L

gy;gFjpaq;fshyhdJ.

c. mikNyR> mikNyh ngj;jpd; Mfpa ,uz;L tif FSf;NfhR

%yf;$WfSk; gy;gFjpahf;fk; %yk; Njhd;wpAs;sd.

d. mikNyhR> FSf;NfhR %yf;$Wfs; gy;gFjpahf;fk; %yk; Njhd;wpAs;sd.

Nkw;gb $w;Wf;fSs; kpfr; rupahdit vit?

1' a, b, c 2' a, b, d 3' b, d

4' b, c, d 5' a, b, c, d Mfpa vy;yhk;

 38> 39> 40 Mfpa tpdhf;fSf;F tpilaspg;gjw;fhfg; gpd;tUk; $w;Wf;fisj;

Jizahff; nfhs;;f.

a. gy FSf;NfhR %yf;$Wfs; (1 4)  gpizg;Gf;fshy; ,izj;J cUthfpa

Neu;Nfhl;Lg; gy;gFjpakhFk;.

b. ngUe;njhifahd FSf;NfhR %yf;$Wfs; (1 4)   kw;Wk; (1 6) 

gpizg;Gf;fshy; ,ize;J cUthfpAs;sJ.

c. FSf;NfhR %yf;$Wfshyhd mjpf mstpy; fpisnfhz;l gy;gFjpakhFk;.

d. ePu;g;gFg;gpd; %yk; fyw;NwhR kw;Wk; FSf;NfhR %yf;$Wfisj; Njhw;Wtpf;Fk;.

39'mikNyhR %yf;$W njhlu;ghd rupahd $w;W $$w;Wf;fs; vit?

1' a khj;jpuk; 2'  b khj;jpuk;     3' b,c khj;jpuk; 4'  d khj;jpuk; 5' a,d khj;jpuk;

40'mikNyhngj;jpd; %yf;$W njhlu;ghd rupahd $w;W $$w;Wf;fs; vit?

1' a khj;jpuk; 2'  b khj;jpuk;     3' b,c khj;jpuk; 4'  d khj;jpuk; 5' a,d khj;jpuk;

41',yw;NwhR %yf;$W njhlu;ghd rupahd $w;W $$w;Wf;fs; vit?

1' a khj;jpuk; 2'  b khj;jpuk;     3' b,c khj;jpuk; 4'  d khj;jpuk; 5' a,d khj;jpuk;

42'  jhtuf; fyr;Rtupy; mlq;fpAs;s nrYNyhR> kdpj czTr; rkpghl;Lj; njhFjpapy;

rkpghliltjpy;iy. ,jw;fhd fhuzk; ahJ?

1' nrYNyhR Vfgupkhzg; gy;gFjpakhff; fhzg;glhik

2' nrYNyhRr; rq;fpyp ePz;ljhapDk;> mJ kpf ePz;lnjhU gy;gFjpakhf

,Uj;jy;.

3' mjpy; (1 4)   kw;Wk; (1 6)   fpisf;Nfhrpbf;Fg; gpizg;Gf;fs;

mlq;fpapUj;jy;.

4' nrYNyhR> (1 4)  fpisf;Nfhrpbf;Fg; gpizg;Gf;fshy; gy;gFjpakhjy;

5' Nkw;gb vJTky;y.

43.fpisf;Nfhrd; njhlu;ghd jtwhd $w;W gpd;tUtdtw;Ws; vJ?

1. tpyq;Ffspy; rf;jpiar; Nrkpf;Fk;.

2. fpisnfhz;l xU gy;gFjpakhFk;.

3. mikNdh ngf;upd; khj;jpuk; mlq;fpAs;sJ.

4. FSf;NfhR %yf;$Wfs; gy;gFjpakhjyhy; cUthfpAs;sJ.

5. mikNyhR> mikNyh ngj;jpd; Mfpad mlq;fpAs;sd.
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44.GujKk;> khg;nghUSk; cUthfpAs;s kPz;LtUk; myFfs; KiwNa vit?

1. mikNdh mkpyq;fs;> fyw;NwhR

2. mikNdh mkpyq;fs;> FSf;NfhR

3. mikNdh mkpyq;fs;> Rf;FNuhR

4. FSf;NfhR> mkpNdh mkpyq;fs;

5. FSf;NfhR> fpisf;Nfhrd;

45.mikNdh mkpynkhd;W Njhd;Wtjw;F gpd;tUtdtw;Ws vJ   fhgDld; fl;lhakhf

,izaj; Njitapy;iy?

1. mikNdh $l;lnkhd;W

2. fhnghl;rpy; $l;lnkhd;W

3. Ijurd; mZnthd;W

4. my;bifl;Lf; $l;lnkhd;W

5. tpNrlkhd fpisr; rq;fpypnahd;W

46.gpd;tUk; mikg;Gr; #j;jpuq;fSs; fpisrpd; ,dJ mikg;Gr; #j;jpuk; vJ?

1'
|

2
|

3

H

NH C COOH

CH

 

2'  
|

2
|

H

NH C COOH

H

 

3'
|

2
|

3 3

H

NH  C COOH

CH - C - CH
|

H

 

4' 
                      |

2

                  |

2
                 |

3

|

3

              H

NH   -   C   -  COOH|

            CH

 CH CH

           CH



5' 
|

2
|

2

H

NH  C COOH

CH
|

SH

 

47'  A, B, C, D, E Mfpa Ie;J mkpNdh mkpyq;fs; xd;Wlndhd;W ,ize;Js;s tpjk;
glj;jpy; fhl;lg;gl;Ls;sJ. x, y vd;gtw;why; fhl;lg;gl;bUg;git KiwNa gpd;tUtdtw;Ws;
vit?

x

y

A - B - C - D - E


1. nghypngj;ijl;L> fPw;Nwhd;

2. nghypngj;ijl;L> mypbifl;L

3. nghypngj;ijl;L> ngj;ijl;Lg; gpizg;G

4. ngj;ijl;Lg; gpizg;G> nghypngj;ijl;L

5. ngj;ijl;Lg; gpizg;G> mkpNdh mkpyk;

48'  A B C vDk; xd;Wf;nfhd;W NtWgl;l %d;W mkpNdh mkpyq;fs; ntt;NtW tpjkhf

,iztjhy; Njhd;wj;jf;f ntt;NtW tpjkhd nghypngj;ijl;Lf;fspd; vz;zpf;if ahJ?

1. 4 2. 5 3. 6 4. 7 5. 8
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49.fy KjYU nkd;rt;T> NtW fyj;jfg; Gd;dq;fq;fspd; capu;nkd;rt;T Mfpatw;wpd;
$W gpd;tUtdtw;Ws; vJ?
1. ifw;wpd; 2. nfhyrd;
3. nghRNgh,ypg;gpl;L 4. fpisf;Nfhrd;
5. miur;nrYNyhR (n`kpnrYNyhR)

50.jhtu, tpyq;F cly;fspd; mikg;Gf; $Wfshfj; njhopw;gLk; ,uz;L gjhu;j;jq;fs;
KiwNa gpd;tUtdtw;Ws; vit?
1. ngj;jpd;> nrYNyhR 2. ifw;wpd;> nrYNyhR
3. nrYNyhR> ifw;wpd; 4. ifw;wpd;> ngj;jpd;
5. nrYNyhR> fpisf;Nfhrd;

51.cly; ,ioaq;fisf; fl;bnaOg;Gjy;> guhkupj;jy;> GJg;gpj;jy; Mfpatw;Wf;F Kf;fpakhf
miktJ gpd;tUtdtw;Ws; vJ?
1. nrYNyhR 2. fhNghitjNuw;W 3. Gujk;
4. tpw;wkpd; 5. nehjpak;

52.gpd;tUk; $w;Wf;fisf; ftdpf;Ff.
a. nehjpaq;fs; Gujq;fshFk;
b. nehjpaq;fs; rfy capu;j;njhopw;ghLfisAk; Cf;Fk;
c. nehjpaq;fs; rpwg;ghd Mjhug;gilfspd; kPJ khj;jpuk; njhopw;gLk;
d. nehjpaq;fs; %yk; capupurhadj; jhf;fq;fSf;Fj; Njitahd Vtw;rf;jp

Fiwf;fg;gLk;.
,tw;Ws; cz;ikahdit vit?
1' a, b, c 2' b, c, d 3' a, c, d 4' a, b, d 5' a, b, c, d

53'  fPNo jug;gl;Ls;s rf;jp tupg;glj;jpy; P, Q, R, S Mfpa FwpaPLfshy; fhl;lg;gl;Ls;sit
KiwNa vit?

1. jhf;fpfs;> nehjpak; cs;sNghJ Vtw; rf;jp> nehjpak;; ,y;yhj NghJ

Vtw;rf;jp> tpisTfs;

2. tpisTfs;> jhf;fpfs;> nehjpak; ,y;yhjNghJ Vtw;rf;jp. nehjpak; cs;s

NghJ Vtw;rf;jp

3. jhf;fpfs;> tpisTfs;> nehjpak; cs;s NghJ Vtw;rf;jp> nehjpak; ,y;yhjNghJ

Vtw;rf;jp

4. tpisTfs;> jhf;fpfs;> nehjpak; ,y;yhjNghJ Vtw;rf;jp> nehjpak; cs;s

NghJ Vtw;rf;jp

5. njhlf;fr; rf;jp> tpisTfs;> nehjpak; ,y;yhj NghJ Vtw;rf;jp> nehjpak;

cs;sNghJ Vtw;rf;jp

54.gpd;tUk; fhuzpfisf; ftdpf;f.

a. ntg;gepiy
b. nehjpar; nrwpT
c. epNuhjpg;Gg; gjhu;j;jk;
d. PH ngWkhdk;
e. Vtw; rf;jp

,tw;Ws; nehjpaj;njhopw;ghL kPJ mjpf mstpy; gq;fspg;git vit.?

1' a, b, c 2' a, b, c, d 3' a, b, d 4' a, b, e 5' a, d, e

rf;jp

jhf;fg; ghij
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khjpup tpdhtpilj; njhFg;G

55.gpd;tUtdtw;iwf; ftdpf;Ff.

a. fhNghitjNuw;W

b. Gujk;

c. ,ypg;gpl;L

,tw;Ws; Kidtw;w fiug;ghd;fspy; khj;jpuk; fiutJ vJ? / fiutd vit?

1' a 2' b 3' c 4' a, b 5' b, c

56'  tpw;wkpd;fspd; fiuAk; jd;ik njhlu;ghfr; rupahdJ gpd;tUtdtw;Ws; vJ?

 ePupy; fiuAk; tpw;wkpd;fs;  nfhOg;gpy; fiuAk; tpw;wkpd;fs;

1' A, B, C D, E, K
2' B, C, K A, D, E
3' A, D, E, K B, C
4' B, C A, D, E, K
5' B, C, D A, E, K

57'  FUjpAiwjy;> khiyf;fz; epiyik Vw;gLtijj; jtpu;j;jy; Mfpatw;wpy; nry;thf;Fr;

nrYj;Jk; ,uz;L tpw;wkpdfs;; (vitamin) KiwNa gpd;tUtdtw;Ws; vit?

1' tpw;wkpd; K, tpw;wkpd; A 2' tpw;wkpd; K, tpw;wkpd; C

3' tpw;wkpd; C, tpw;wkpd; K 4' tpw;wkpd; B, tpw;wkpd; A

5' tpw;wkpd; A, tpw;wkpd; K

58.fyr;Rthrj;Jf;Fk; kw;Wk; filtha; kw;Wk; ehTk; mtpjiyj; jtpu;g;gjw;Fj; Njitahd

tpw;wkpd; vJ?

1' tpw;wkpd; B
1

2' tpw;wkpd; B
2

3' tpw;wkpd; B
6

4' tpw;wkpd; B
12

5' tpw;wkpd; C

59'  Njd; rpwpjsit ePupy; fiuj;J> me;jf; fiurYld; X vDk; fiury; 2 ml Nru;j;J ed;F

fyf;fpa gpd;> nfhjpePu; mlq;fpAs;s ePu;j;njhl;bnahd;wpy; Vwj;jho 3 epkplk; tiu

ntg;gNkw;wpa NghJ> mf;fiury; nrq;fl;br; rptg;G epwkhf khwpaJ. X fiury;

gpd;tUtdtw;Ws; vJ?

1. vjNdhy; 2. igA+Nuw;W 3. #lhd;

4. ngdbf;w;wpd; Nrhjidg; nghUs; 5. Rf;FNuhR

60.gpd;tUk; nty;yq;fSs; kpff; $Ljyhd ,dpg;Gr; RitAila nty;yk; vJ?

1. fyw;NwhR 2. FSf;NfhR 3. Guw;NwhR

4. ,yw;NwhR 5. Nkhy;NuhR

61.gRg;ghypy; mlq;fpAs;s nty;y tif vJ?

1. fyw;NwhR 2. FSf;NfhR 3. Guw;NwhR

4. ,yw;NwhR 5. Nkhy;NuhR

62.gq;fRf;fspd; clw; RtupYk;> ,why;> ez;L Nghd;w Mj;jpug;Nghlhf;fspd; Gwf; ftrj;jpYk;

mlq;fpAs;s gy;gFjpak; vJ?

1. nrYNyhR 2. ifw;wpd; 3. ,ypf;dpd;

4. kdpq;Nlhy; 5. khg;nghUs;
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,y 63 njhlf;fk; 65 tiuapyhd tpdhf;fSf;F tpilaspg;gjw;fhfg; gpd;tUk;
gl;baiyj; Jizahff; nfhs;f.

A. gg;Ngd; B. nrYNyR
C. mikNyR D. GNuhj;jpNaR
E. ,yw;NwR

63.kdpj clypy; cw;gj;jp nra;ag;gLtjpy;iynadpDk;> Ez;zq;fpfshy; cw;gj;jp nra;ag;gLk;

nehjpak; vJ?

1' a 2' b 3' c 4' d 5' e
64'czT rikf;Fk;NghJ ,iwr;rpia nkd;ikahf;Ftjw;fhfg; gad;gLj;Jtjw;Nfw;w nehjpak;

vJ?

1' a 2' b 3' c 4' d 5' e
65'ghy; rhu;e;j czTfspd; rkpghl;Lf;F cjTk; nehjpak; vJ?

1' a 2' b 3' c 4' d 5' e
66'Gujk;> ,ypg;gpl;L Mfpatw;wpd; rpwg;gpay;Gfis KiwNa Fwpg;gJ gpd;tUtdtw;Ws;

vJ?

1. nehjpakhfj; njhopw;gly; - ntg;gf; fhtypahfj; njhopw;gly;

2. ntg;gf; fhtypahfj; njhopw;gly; - nehjpakhfj; njhopw;gly;

3. ePu;f;fhtypahfj; njhopw;gly; - cs;SWg;Gf;fisg; ghJfhj;jy;

4. Kidtw;w fiug;ghd;fspy; fiuAk; - KidTs;s fiug;ghd;fspy; fiuAk;

5. gy;gFjpakd;W - gy;gFjpakhFk;

67.ghypy; mlq;fpAs;s nfhOg;ig Ntwhf;fp ntg;gNkw;wpf; Fspur; nra;tjd; %yk; cw;gj;jp

nra;ag;gLtJ gpd;tUtdtw;Ws; vJ?

1. rP]; (ghw;fl;b) 2. gl;lu; (ntz;nza;) 3. khrupd;

4. Nahfl; 5. rikanyz;nza;

68.capu;%yf;$W my;yhjJ gpd;tUtdtw;Ws; vJ?

1. FSf;NfhR 2. tpw;wkpd; A 3. ,yw;wpf; mkpyk;

4. iej;jpupf;fkpyk; 5. mRf;Nfhgpf;fkpyk;

69.nghyp rf;fiul;L (gy;rf;fiul;L) vd;gJ>

1. ,uz;L vspa nty;y myFfshyhd xU gy;gFjpakhFk;.

2. ,uz;L Kjy; gj;J tiuapyhd vspanty;y myFfshyhd xU gy;gFjpakhFk;

3. ,uz;Lf;F Nkw;gl;l vspa nty;y %yf;$Wfshyhd xU gy;gFjpakhFk;

4. ,uz;Lf;F Nkw;gl;l mkpNdh mkpy %yf;$Wfshyhd xU gy;gFjpakhFk;

5. ,uz;Lf;F Nkw;gl;l fhnghl;rpypf; mkpy %yf;$Wfshyhd xU gy;gFjpakhFk;

70. 'fpisrpd;" vd;gJ

1. Xu; mkpNdh mkpykhFk;

2. xU GujkhFk;

3. Xu; ,ypg;gpl;lhFk;

4. Xu; xU rf;fiul;lhFk;

5. xU nghyprf;fiul;L MFk;.

71.Gujk; njhlu;ghd gpd;tUk; vf;$w;W jtwhdJ?

1. Gujj;jpy; ngj;ijl;Lg; gpizg;Gf;fs; cz;L.

2. Gujk; vd;gJ mikNdh mkpyg; gy;gFjpak; MFk;.

3. ve;jnthU GujKk; ePupy; fiutjpy;iy.

4. Gujj;jpy; fhgd;> Ijurd;> xl;rprd;> iejurd; Mfpad mlq;fpapUf;Fk;

5. nful;bd; vd;gJ xU GujkhFk;.

72.kpf cau;thd nfhOg;Gr; rjtPjj;ijf; nfhz;l czT gpd;tUtdtw;Ws; vJ?

1. ghy; 2. Nahfl; 3. gl;lu; (ntz;nza;)

4. rP]; (ghw;fl;b) 5. ghy; kh
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mikg;Gf; fl;Liutif tpdhf;fs;

1' i. capu; %yf;$W vd;gjhy; fUjg;gLtJ ahJ?

ii. mlq;fpAs;s kPz;LtUk; myFfspd; vz;zpf;ifg;gb> fhNghitjNuw;Wf;fis

tifg;gLj;jpf; fhl;Lf.

iii. fPNo jug;gl;Ls;s A, B Mfpa ,uz;L Nru;itfisAk; Fwpf;Fk; nghJg; ngau;

vJ?

A B

iv. Nkw;gb A" B Mfpa Nru;itfisg; ngaupLf.

v. Nkw;gb A apdJ fiurnyhd;wpy;> %yf;$Wfs; ePstbtj;jpyd;wp tisa tbtj;jpNyNa

fhzg;gLk;. tisa %yf;$Wfs; fhzg;gLk; ,uz;L tpjq;fs; fPNo P" Q vDk;

cUf;fspy; jug;gl;Ls;sd. mtw;iwg; ngaupLf.

P .............................          Q.............................

vi. Nkw;gb P Nru;itapd; ,uz;L %yf;$Wfs; Nru;tjhy; Njhd;Wk; %yf;$w;iwg;

ngaupLf.

vii.mt;tpU %yf;$WfSk; ve;j tifg; gpizg;Gf;fshy; xd;Wlndhd;W ,izAk;?

2' i. FSf;NfhR %yf;$Wfs; ,iztjhy; Njhd;Wk; gy;rf;fiul;L (nghyprf;fiul;L)

tiffs; %d;iwg; ngaupLf.

 H
  |
 C = O
  |

H-  C - OH
  |

OH -  C - H
  |

H - C - OH
  |
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  |
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  |
 C = O
  |
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  |

H - C - OH
  |
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  |
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2
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C C

H      OH
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ii. Guw;NuhR> fyf;NuhR> FSf;NfhR %yf;$Wfspd; mikg;Gr; #j;jpuq;fs; fPNo
P" Q, R vd vOkhwhfj; jug;gl;Ls;sd. mtw;iwr; rupahf ,dq;fz;L ngaupLf.

P .............................           Q.............................         R .............................

iii. Nkw;gb P, Q, R mikg;Gf;fSs;
1' Rf;FNuhR %yf;$W
2' ,yw;NwhR %yf;$W
Mfpatw;iw Mf;Ftjw;Fj; Njitahd %yf;$Wfisj; jdpj;jdpNa Fwpg;gpLf.

iv. Nkw;gb P ,dJ ,uz;L %yf;$Wfs; Nru;tjhy; Njhd;Wk; %yf;$W ahJ?
v. cq;fSf;Fj; jug;gl;Ls;s xU njhFjpf; fiury;fspypUe;J Nkw;gb P mlq;fpAs;s

fiuriy ghlrhiy Ma;$lj;jpy; Ntwhf;fp ,dq;fhz;gjw;fhd xU Nrhjidapd;
%d;W gbKiwfis vOJf.

vi. Nkhy;NuhR %yf;$nwhd;Wk; nrygNahR %yf;$nwhd;Wk; xd;wpypUe;njhd;W
NtWgLk; tpjj;ijj; jUf.

3'

A B

,uz;L ntt;NtW nghyprf;fiul;L %yf;$Wfs; NkNy A, B vdj; jug;gl;Ls;sd.

i. ,k;%yf;$Wfisg; ngaupLf.

A ..............................          B...............................

ii. P" Q,  R gpizg;Gf;fisAk; ngaupLf.

P .............................. Q ...............................  R...............................

iii. A" B nghyprf;fiul;Lf;fspd; gpujhdkhd njhopy; xt;nthd;W jUf.

A ........................................

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

iv. A, B Mfpa Nru;itfSs; kdpjdpd; czTr; rkpghl;Lj; njhFjpapy; rkpghlilAk;

Nru;it vJ?

v. Nkw;gb gFjp iv  ,y; cq;fsJ tpilf;fhd fhuzk; ahJ?

vi. jhtuq;fspy; rf;jp ve;j tbtj;jpy; Nrkpf;fg;gLk;?

vii. NkNy (gFjp vi ,y;) ePq;fs; Fwpg;gpl;l Nru;itf;Fk; Nkw;gb Nru;it A ,w;Fk;

,ilapyhd gpujhd mikg;G uPjpahd NtWghL ahJ?

R
P

Q
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2
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C O

  H  H H

  C C

 OH OH  H OH

C C

H      OH
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2
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  C C
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H
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4'

A .............................           B ............................           C .............................

Gujk;> fhNghitjNuw;W> ,ypg;gpl;L Mfpa %d;W capu;%yf;$Wfs; vOkhwhf

A, B, C vdj; jug;gl;Ls;sd.
i. A, B, C Mfpatw;iwg; ngaupLf.

ii. P" Q gpizg;Gf;fs; vt;thW miof;fg;gLk;?

iii. A, B, C Mfpatw;Ws;> ePupy; fiuAk; %yf;$WfisAk; n`f;Nrd; ,y; fiuAk;

%yf;$WfisAk; NtWgLj;jpf; fhl;Lf.

iv. C ,dJ gpujhdkhd ,uz;L njhopy;fis vOJf.

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

v. tpyq;F %yq;fspypUe;J ngWk; nfhOg;gkpyq;fs; miwntg;gepiyapy; ngUk;ghYk;

jpz;kepiyapy; fhzg;gLk;. mjw;fhd fhuzk; ahJ?

vi. fynkd;rt;tpy; mlq;fpAs;s gpujhdkhd ,ypg;gpl;L tif vJ?

vii. kdpj clypy; mlq;fpAs;s ];nunuhapl;L (Steroid) tiffs; ,uz;ilf; Fwpg;gpLf.

5' ve;j tpw;wkpd; FiwghL fhuzkhf gpd;tUk; Fiwghl;lwpFwpfs; Njhd;Wk; vd

ml;ltizapy; Fwpg;gpLf.

Fiwghl;L mwpFwp tpw;wkpd; mlq;fpAs;s czT

A. FUjp ciwtJ jhkjkhjy;  ___________     _____________________
B. khiyf;fz;        ___________     _____________________
C. filthatpjy;         ___________     _____________________

ii. Fwpj;j tpw;wkpd; tif mlq;fpAs;s xt;Nthu; czTg; nghUs; tPjk; vOJf.

iii. Nkw;gb tpw;wkpd;fSs; nfhOg;gpy; fiuAk; tpw;wkpd;fs; ,uz;ilf; Fwpg;gpLf.

iv. Gujj;ij ,dq;fhz cjTk; Nrhjizapd; %d;W gbKiwfisj; jUf.

v. ePupopT Nehahspfspd; czTf;F ,dpg;Gr; RitA+l;Ltjw;fhf> rPdpf;Fg; gjpyhfg;

gad;gLj;jg;gLk; Nru;itfs; ,uz;ilf; Fwpg;gpLf.

vi. Nkw;gb gFjp (v) ,y; Fwpg;gpl;l Nru;itfspd; rpwg;gpay;Gfs; fhuzkhfNt

mit ePupopT Nehahspfspd; gad;ghl;Lf;Fk; nghUj;jkhditahf cs;sd.

mt;thwhd xU rpwg;gpay;igf; Fwpg;gpLf.

6' capu;%y vupnghUshf vjNdhy; cw;gj;jp nra;Ak; capupurhadr; nrad;Kiwapd;
gbKiwfs; fPNo jug;gl;Ls;sd.

i. ,q;F C vdf; Fwpg;gplg;gl;bUg;gJ ahJ?
ii. A, B Mfpa nrad;Kiwfisg; ngaupLf.

khg;nghUs;        >   C   > vjNdhy;

 A            B

P

Q
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iii. B nrad;Kiwf;fhfg; nghJthfg; gad;gLj;jg;gLk; Ez;zq;fpiag; ngaupLf.
iv. ,urhad Kiwfisg; gad;gLj;jp vjNdhy; njhFg;gijtpl capupurhad Kiwfisg;

gad;gLj;JtJ mD$ykhdjhf miktjw;fhd ,uz;L fhuzq;fs; jUf.
1'  ________________________________________________________________
2'  ________________________________________________________________

v. Nkw;gb capupurha Kiwfs; gad;gLk; kw;WnkhU ifj;njhopiyf; Fwpg;gpLf.
vi. khg;nghUis %yg;nghUshff; nfhz;L capu; vupnghUs; jahupg;gjw;fhfg;

gutyhfg; gad;gLj;jg;gLk; ,uz;L %yq;fisf; (Sources) Fwpg;gpLf.
1'  ________________________________________________________________
2'  ________________________________________________________________

vii.capu; vupnghUs; jahupg;gjw;fhd %yg;nghUshf khg;nghUisg; gad;gLj;Jtjd;
xU gpujp$yj;ijj; jUf.

7' jug;gl;Ls;s cU A ,idj; Jizahff; nfhz;L fPNo cs;s tpdhf;fSf;F tpil
jUf.

i. ,jpy; mlq;fpAs;s njhopw;gL $l;lq;fs; vit $ $l;lk; vJ? ________________
ii. ,J ve;jg; gy;gFjpaj;jpd; Xu; vspa %yf;$whFk;? ________________________
iii. mg;gy;gFjpaj;jpy; Nkw;gb vspa %yf;$Wfis ,izf;Fk; gpizg;G tifiag;

ngaupLf.__________________________________________________________
iv. Nkw;gb  ,uz;L %yf;$Wfs; ,ize;J> NkNy gFjp iii ,y; Fwpg;gpl;l

gpizg;Gj; Njhd;Wk; tpjj;ij tiue;Jfhl;Lf. ________________________
v. Nkw;gb gy;gFjpak; fhl;Lk; Kg;gupkhz mikg;Gf;fs; ,uz;ilAk; Fwpg;gpLf.
   __________________________________________________________________
vi. Nkw;gb gy;gFjpaj;ij ,dq;fhz;gjw;fhf elj;Jk; vspa Nrhjid

ahJ?________________________________________________________________________
vii. mr;Nrhjidapd;NghJ ePq;fs; vjpu;ghu;f;Fk; epwkhw;wk; ahJ?
________________________________________________________________________________________________
8' ifj;njhopy; cyfpy;> vz;nza;> nfhOg;G Mfpatw;iwg; gad;gLj;jpr; nra;ag;gLk;
 xU ifj;njhopypy; ,lk;ngWk; ,urhadj; jhf;fnkhd;wpd; NghJ epfOk; khw;wk;
 fPNo jug;gl;Ls;sJ.

 cU. 1'31

i. ,r;nrad;Kiw vg;ngauhy; miof;fg;gLk;? ________________________________
ii. ,q;F cw;gj;jpahFk; gpujhdkhd tpisT ahJ? __________________________
iii. mt;tpistpd; ,urhadg; ngau; ahJ? ___________________________________

     H     H       O

H N    C       C          OH

H
cU A

3NaOH




O

3R C O Na+  +

O

CH
2

O C R

O

CH O C R

O

CH
2

O C R

CH
2

OH

CH OH

CH
2

OH
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iv. gf;f tpisthfj; Njhd;WtJ ahJ?____________________________________
v. gpujhd tpisTld; Nkw;gb gf;ftpisT nrhw;g mstpy; mlq;fpapUg;gjhy;>

gpujhd tpistpy; Vw;gLk; ,ay;G ahJ?_________________________________
vi. Nkw;gb gf;ftpisitg; gad;gLj;jj;jf;f gpwpnjhU ifj;njhopiyf; Fwpg;gpLf.
vii.,f;ifj;njhopypy; gad;gLk; jhf;fpfisf; Fwpg;gpLf.________________________
viii. gpujhd tpistpy; Nkyjpfkhf NaOH mlq;fpAs;sjhapd; mjid ePf;Ftjw;fhff;

ifahsj;jf;f xU eltbf;ifiaf; Fwpg;gpLf.___________________________
ix. NaOH ,w;Fg; gjpyhfg; gad;gLj;jf;$ba kw;WnkhU nghUisf; Fwpg;gpLf.

______________________________________
9' fPNo jug;gl;Ls;s A, B, C, D, E, F Mfpa mikg;Gf;fisj; Jizahff; nfhz;L> gpd;tUk;

tpdhf;fSf;F tpil jUf.

my;NlhR> fpisrPd;>   FSf;NfhR> ,iuNghR> nkNjd;> FSf;NfhR

i. Nkw;gb gl;baiyg; gad;gLj;jp A, B, C, D, E, F Mfpatw;iwg; ngaupLf.

ii. ,tw;Ws; ve;j ,uz;L %yf;$Wfs; Nru;tjhy;  fpisf;Nfhrpbf;Fg;

gpizg;Gf;fs; Njhd;Wk;?

iii. ,uz;L F %yf;$Wfs; Nru;tjhy; Njhd;WtJ ahJ? _______________________
iv. ve;j ,uz;L %yf;$Wfs; Nru;tjhy; ngj;ijl;Lg; gpizg;Gf;fs; Njhd;w

    ,lKz;L? __________________________________________________________
v. ,tw;Ws; vupnghUshfg; gad;gLj;jf;$baJ vJ? _________________________
vi. RNA gpujhd rq;fpypia mikg;gjpy; gq;fspf;Fk; %yf;$W vJ? ____________
vii. B mlq;fpAs;s nghUl;fisg; gad;gLj;jpr; nra;ag;gLk; ,uz;L

ifj;njhopy;fisf; Fwpg;gpLf. ________________________________________
viii. F %yf;$Wfs; ngUe;njhifahfg; gy;gFjpakhtjhy; Njhd;Wk; nghyprf;fiul;L

vJ?

ix. NkNy viii ,y; Fwpg;gpl;l nghyprf;fiul;bd; ifj;njhopw; gad;ghLfs;
,uz;ilf; Fwpg;gpLf. _______________________________________________

10' i. gpd;tUk; nghyprf;fiul;Lf;fspd; Kf;fpaj;Jtk; xt;nthd;W tPjk; jUf.

a. khg;nghUs; ________________         b. czT rhu;e;j ehu;g;nghUs;____________
c. ifw;wpd; __________________      d. nrYNyhR ________________________

H
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ii. ifj;njhopy; Jiwapy; Gujf; $l;lj;ijr; Nru;e;j nehjpaq;fs; gutyhfg;
gad;gLj;jg;gLk; ____________________________________________________
a. nehjpankhd;wpd; njhopw;ghL kPJ nry;thf;Fr; nrYj;Jk; %d;W fhuzpfisf;

Fwpg;gpLf. ________________________________________________________
b. czTf; ifj;njhopypy; gad;gLk; %d;W nehjpaq;fisAk; mit gad;gLk;

ifj;njhopy;fisAk; Fwpg;gpLf. ____________________________________
iii. ,ypg ;g pl ;Lf ;fspd ; capu pay ; u Pj pahd Kf;f paj ;Jtq ;fs ; %d;W jUf.

______________________________________________________________________
__________________________________________________________________________________________________________________________________

iv. Gujq ;fs pd ;  ca p u pay ;  u P j pa hd Kf ; f paj ;Jtq ;fs ;  %d ;W jUf .
__________________________________________________________________
_____________________________________________________________________

              myF 2  - capu;%yf;$Wfs;
gy;Nju;T - tpilfs;

1-2 11-3 21-1 31-4 41-3 51-3 61-4 71-3
2-1 12-3 22-5 32-4 42-4 52-5 62-2 72-3
3-3 13-3 23-2 33-1 43-5 53-3 63-2
4-3,5 14-2 24-4 34-2 44-2 54-2 64-1
5-4 15-4 25-1 35-4 45-4 55-3 65-5
6-4 16-3 26-5 36-5 46-2 56-4 66-1
7-5 17-5 27-2 37-5 47-4 57-1 67-2
8-4 18-5 28-5 38-5 48-3 58-2 68-4
9-1 19-5 29-4 39-1 49-3 59-4 69-3
10-4 20-3 30- 5 40-3 50-3 60-3 70-1

mikg;Gf; fl;Liu - tpilfs;

1&' i. capu;f; fyq;fspy; fhzg;gLk; ahNjDk; Nrjd %yf;$W
ii. kPz;LtUk; myFfspd; vz;zpf;if

1 vdpd; nkNdhrf;fiul;L / xU rf;fiul;L
2 vdpd; ilrf;fiul;L / ,U rf;fiul;L

,uz;Lf;F Nkw;gl;l nghyprf;fiul;Lf;fs;
iii. n`f;NrhR / vl;NrhR
iv. A - FSf;NfhR B- Guw;NwhR

 my;NlhR    fPw;NwhR
v. P- FSf;NfhR Q -  FSf;NfhR
vi. Nkhy;NuhR

vii.  1 4  fpisf;Nfhrpbf;Fg; gpizg;G

2&' i. khg;nghUs;> nrYNyhR> fpisf;Nfhrd;

ii. P- FSf;NfhR Q- fyw;NwhR R- Guw;NwhR

iii. Rf;FNuhR - P, R

,yw;NwhR - P" Q

iv. R

v. ngdbf;w;wpd; Nrhjidapd; %d;W gbKiwfisAk; Fwpg;gpLjy;.

vi. ,uz;L   FSf;NfhR %yf;$Wfs; Nru;tjhy; Nkhy;NwhR Njhd;wpAs;sJ.

,uz;L FSf;NfhR %yf;$Wfs; Nru;tjhy; nrygNahR Njhd;wpAs;sJ.
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3&' i. A- mikNyh ngf;upd; B- nrYNyhR

ii. P -  1 4   fpisf;Nfhrpbf;Fg; gpizg;G

Q -  1 6   fpisf;Nfhrpbf;Fg; gpizg;G

R -  1 4   fpisf;Nfhrpbf;Fg; gpizg;G

iii. A - khg;nghUspd; $W - rf;jpiar; Nrkpf;Fk;

B - mikg;Gf;fis cUthf;Fk; - (fyr;Rtupy; mlq;fpAs;sJ)

iv. A

v. B ,y; mlq;fpAs;s  1 4   fpisf;Nfhrpbf;Fg; gpizg;igr; rkpghlilar;

nra;a Kbahjhifahy;

vi. fpisf;Nfhrd;

vii. - fpisf;Nfhrdpy;> fpis gpupe;j mikNyh ngj;jpd; khj;jpuk; mlq;fpapUf;Fk;

- khg;nghUspy;> mikNyR> mikNyh ngj;jpd; kw;Wk; gy;rf;fiul;L Mfpa

  ,uz;L tiffSk; mlq;fpapUf;Fk;.

4&' i. A - fhNghitjNuw;W

B - ,ypg;gpl;L

C - Gujk;

ii. P  - fpisf;Nfhrpbf;Fg; gpizg;G

Q  - ngj;ijl;Lg; gpizg;G

iii. AC  ePupy; fiuAk;. B n`f;Nrdpy; fiuAk;

iv. - nehjpa Cf;fpfshFk;

- fhtp %yf;$Wfshfj; njhopw;gLk;

- nghwpKiwj; jhq;fpfshfj; njhopw;gLk;

- tsu;r;rpapYk; fy cUthf;fj;jpYk; gq;fspg;Gr; nra;Ak;

v. tpyq;F %yq;fspypUe;J ngWk; nfhOg;gkpyq;fs; ngUk;ghYk; epuk;gpa epiyapy;

fhzg;gLk;

epuk;gpa nfhOg;gkpyq;fspd; cUFepiy cau; ngWkhdj;ijg; ngWk;. (miw

ntg;gepiyapYk; cau;thdJ) vdNt> mit jpz;k epiyapy; fhzg;gLk;.

vi. nghRg;Ngh ,ypg;gpl;L

vii. gpj;jk;> nfhyj;jpNuhy;

5&' i. tpw;wkpd;fs; czT tif

A , K - fPiu tif $ tpyq;F <uy;

B , A - kQ;rs; epwf; fha;fwpfs;> - goq;fs;

C ,  B - jhdpaq;fs;> Kl;il> ,iwr;rp

ii. A, K

iii. igA+nuw;Wr; Nrhjidapd; %d;W gbKiwfisAk; Fwpg;gpLjy;

iv. Nrhu;gpw;Nwhy; $ kdpw;Nwhy;

v. ,it czTr; rkpghl;Lj; njhFjpapy; rkpghlile;J rf;jp cw;gj;jp

epfOtjpy;iy ahjyhFk;

6&' i. vspa nty;yk; $ FSf;NfhR

ii. A- ePu;g;gFg;G B- nehjpj;jy;

iii. aP];l; / kJtk;
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iv. - jhf;fj;Jf;F cau;ntg;gepiyNah cau; mKf;fNkh Njitg;glhik
- rhu;gstpy; kypthddJ

v. gpau; cw;gj;jp $ itd; cw;gj;jp
vi. NfhJik> Nrhsk;> Nrhahmtiu> fUk;G
vii.  czTg; nghUs; vd;w tifapy; khg;nghUs; gw;whf;Fiw Vw;glyhk;

7&' i. COOH /NH
2

ii. Gujk;
iii. ngj;ijl;Lg; gpizg;G
iv.

v.  -RUsp
RUf;fq;fs; cs;s my;yJ RUf;fq;fs; mw;w gilfs;

vi. igA+nuw;Wr; Nrhjid
vii.fiury; ePyepwkhjy;

8&' i. rtu;f;fhukhf;fy;
ii. rtu;f;fhuk;
iii. Nrhbak; jpaNuw;W
iv. jpuapj;jupd;> Nrhbak; Ijnuhl;irl;L
v. fpsprNuhy;
vi. rtu;f;fhuj;jpd; nkd;ik $ xg;gkhd jd;ik
vii.moFrhjdg; nghUs; cw;gj;jp
viii.rpj;jpupf; mkpyk; Nghd;w nkd;dkpynkhd;W Nru;j;jy;
ix. KOH - nghw;whrpak; Ijnuhl;irl;L

9&'  i. A. fpisrPd;
B.  FSf;NfhR
C. nkNjd;
D.  FSf;NfhR
E. my;NlhR
F. FSf;NfhR

ii. ,uz;L B %yf;$Wfs;
iii. nrNyhgNahR
iv. A
v. C
vi. D
vii. vjNdhy; cw;gj;jp> itd; cw;gj;jp
viii.nrYNyhR
ix. Gilitf; ifj;njhopy;> fljhrpf; ifj;njhopy;

10&'i. a. khg;nghUs; - jhtuq;fspy; rf;jp Nrkpj;jy;
b. czT rhu;e;j ehu;g;nghUs; - czTr; rkpghl;Lj; njhFjpapypUe;J er;Rg;

   gjhu;j;jq;fis ePf;fy;> kyr;rpf;fiy ePf;fy;
- FUjpapy; nty;yk;> nfhyj;jpNuhy; fl;Lg;gLj;jy;

c. ifw;wpd; - gq;fRf;fspy; fyr;Rtu; mikj;jy;
- Mj;jpug; Nghlhf;fspy; (G+r;rpfs;> ,why;> ez;L)
  Gwtd;$l;il Mf;Fjy;

H O H O

NH
2

C C N C C OH

H H H
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d. nrYNyhR - Gilitf; ifj;njhopy;
 - fljhrpf; ifj;njhopy;

ii. a. ntg;gepiy " pH ngWkhdk;> nehjpar; nrwpT
b. mikNyR - Ngf;fupf; ifj;njhopy;

GNuhl;bNaR - tpRf;Nfhj;J cw;gj;jp
c. gg;ngapd; - ,iwr;rp rikf;Fk; NghJ nkd;ikahf;Ftjw;fhf

iii. ² fynkd;rt;tpd; mikg;Gf; $whf
² rf;jpiar; Nrkpg;gjw;F
² XNkhd; cw;gj;jpf;F
² cs;SWg;Gf;fspd; ghJfhg;Gf;F
² ntg;gf; fhtypahf
² nfhOg;gpy; fiuAk; tpw;wkpd;fis mfj;JwpQ;Rtjw;F

iv. ² nehjpa Cf;fpahf
² xl;rprd; nfhz;L nry;tjw;fhf - <NkhFNshgpd;
² rf;jpiar;  Nrkpg;gjw;F
² nghwpKiwj; jhq;fpahf - nfhyrd;
² tsu;r;rpf;Fk; fy cUthf;fj;Jf;Fk;
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myF 03 - mbg;gilf; fzpjk;
gy;Nju;T tpdhf;fs;

1' njhopDl;gtpayhsu; xUtu; Kf;Nfhz tbt PQR

jfl;bypUe;J PQS vDk; Kf;Nfhzpg; gFjpia

ntl;bafw;wpa gpd; kPjpia ghtidf;F vLj;jhu;.

QS = 8cm, SR = 10cm Mapd; ntl;bafw;wpa gFjp

Muk;gj;jpy; ,Ue;j gFjpapd; vd;d gpd;dkhFk;?

^1&
1

5
^2&

4

9
^3&

4

5
^4&

5

4
^5&

9

4

2' ePsk; 10 m MfTk; mfyk; 8 m MfTKs;s nrt;tf

tbt Kw;wk; Kf;Nfhzg; gFjpahfTk; BCDE vDk;

r u ptfg ;  gFj pahfTk ; g p u p f ; fg ; gl ; Ls ;sJ .

Kf;Nfhzg;gFjp  ADE ,dJk; ruptfg;gFjp BCDE

apdJk; gug;gsTfspdJk; tpfpjkhf miktJ vJ?

^1& 2 :3 ^2& 2 :8 ^3& 2 :10 ^4& 3: 2 ^5& 8 :10

3' cUtpy; fhl;lg;gl;l nrt;tftbtf; fhzpnahd;wpd;

ePs> mfyg; gFjpfs; rkkkhfg; gpupf;fg;gl;L>

nghJg;ghijnahd;W mikf;fg;gl;Ls;sJ. ghijapd;

gug;gsTf;Fk; fhzpapd; vQ;rpa gFjpapd; gug;gsTf;Fk;

,ilapyhd tpfpjk; ahJ?

^1& 3:1 ^2& 7 :1 ^3& 5: 2

^4& 17 :18 ^5& 19 :18

4' gf;fePsk; 4 cm MfTs;s rJuKfpnahd;W glj;jpy;

fhl;bAs;sthW xU Kfg;gpd; eLg;gFjpapD}lhf

rkhe ; j ukhf ntl ;b ,U Jz ;Lfshf

Ntwhf ;fg ; gLf pd ; wJ . ,U gFj pfs pdJk ;

Nkw;gug;gsTfspd; $l;Lj;njhif ahJ?

^1& 264cm ^2& 296cm ^3&  2104cm

^4& 2112cm ^5& 2128cm

5' gf;fePsk; 4 cm MfTs;s rJuKfpnahd;wpypUe;J Miu 2

cm MfTs;s miuf;Nfhstbtj; jpz;kg; gFjpnahd;W

ntl;bafw;wg;gLfpd;wnjdpd;> kPjpg;gFjpapd; nkhj;j

Nkw;gug;gsT

^1&
21

25
7

cm ^2&
22

50
7

cm  ^3& 296cm

^4& 2108cm ^5&
22

130
7

cm

P

Q RS8cm 10cm

A B

CD 10m

8m

8m

12 12

3

3

4

4

4cm

4cm

2cm
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

6' Miu r MfTs;s Nfhsj;jpd; fdtsT V
1
 ck; nkhj;j Nkw;gug;G S

1
 ck; MFk;. mbapd;

Miu r MfTk; cauk; r MfTk; cs;s nrt;TUisnahd;wpd; fdtsT r
2
 ck;> nkhj;j

Nkw;gug;G S
2
 ck; vdpd;> gpd;tUtdtw;Ws; rupahd njhlu;igf; fhl;LtJ  vJ?

^1& 1 2 1 2,  V V S S  ^2& 1 2 1 2,  V V S S  ^3& 1 2 1 2,  V V S S 

^4& 1 2 1 2,  V V S S  ^5& 1 2 1 2,  V V S S 

7'      gf;f ePs> mfyk; cauk; KiwNa 6 cm, 4 cm, 2

cm MfTs;s fdTUnthd;wpd; %iyapypUe;J 2

cm gf;f ePsKs;s rJuKfp tbtg; gFjpnahd;W

ntl;bafw;wg;gLfpd;wJ. kPjpg;gFjpapd; gug;gsthf

miktJ gpd;tUtdtw;Ws; vJ?

^1& 224cm ^2& 256cm ^3& 80cm2

^4& 2108cm ^5& 2104cm

8' gf ;f e Psk ;  a MfTs;s rJuKfp xd;W cUtpy ;

fhl;bAs;sthW Nky; Kfg;gpd; %iytpl;lj;jpd; topNa

e piyf ;Fj ;j hf ,U Jz ;Lfshf Ntwhf ;f

ntl;bafw;wg;gLfpd;wJ. mtw;Ws; xU gFjpapd; nkhj;j

Nkw;gug;gsT ahJ?

^1& 22a ^2& 23a ^3& 24a

^4&   23 2 a ^5& 26a

9' ePs> mfy 2a MfTk; cauk; a MfTKs;s fdTUtbt

jpz;knkhd;wpy; ,Ue;J Nkw;gFjpapy; gf;fq;fspd;

eLg;Gs;spfis ,izf;Fk; Nfhl;bd; topNa epiyf;Fj;jhf

ehd;F gFjpfs; ntl;bafw;wg;gLfpd;wJ.  kPjpg; gFjpapd;

nkhj;j Nkw;gug;gsT ahJ?

       ^1&   24 1 2 a ^2&  23a      ^3& 212a

                                       ^4& 216a ^5& 2)23(4 a

2cm

4cm
6cm

a

a

a
a

a
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

10' cUtpy; fhl;lg;gl;Ls;sthW r MiuAk; h cauKk;

cila jpz;k cUis xd;wpypUe;J xd;Wf;nfhd;W

nrq;Fj;jhd ,U Miufspd; topNa epiyf;Fj;jhf

xU gFjp ntl;bafw;wg;gLfpd;wJ. ntl;bafw;wg;gl;l

gFjpapd; Nkw;gug;gsT ahJ?

^1&
11

7 2

r r
h

 
 

 
^2&  

11

7

r
r h

^3& 









7

25

14

11 hr
r ^4&  11 25

7

r
r h ^5&  11 18

7

r
r h

11' Miu  r I cila Nfhsnkhd ;W mjd ;

ikaj;jpD}lhfr; nry;Yk; xd;Wf;nfhd;W nrq;Fj;jhd

,U jsq;fspd; topNa ntl;lg;gl;L 4 gFjpfshf

Ntwhf;fg;gLfpd;wJ. xU gFjpapd; Nkw;gug;gsthf

miktJ vJ?

^1&
2

4

r
^2&

2

2

r
^3& 2r

^4& 22 r ^5& 23 r

12' gf;f ePsk; 3 cm MfTs;s rJuKfpnahd;wpd; gug;gsit tpl ,U klq;F gug;gsTs;s

xU rJuKfp tiuag;gLfpd;wJ. mjd; gf;f ePsk; vt;tsthFk;?

^1& 6 cm ^2& 1.5 cm ^3& 9 cm ^4& 3 2cm ^5& cm
2

3

13 gf;f ePsk; 2cm MfTs;s rJu Kfpapd; %iytpl;ljpd; ePsk; ahJ?

^1& 6 cm ^2& 8 cm ^3& 12 cm ^4& 3cm ^5& cm32

14' Miu 3 cm MfTs;s tl;lnkhd;wpypUe;J ntl;bnaLf;fj;jf;f ngupa rJuj;jpd; gug;gsthf

miktJ

^1& 9 cm2 ^2& 36 cm2 ^3& 18 cm2 ^4& 72 cm2 ^5& 12 cm2

15 15 cm ePsKk; 20 cm mfyKk; cila nky;ypa jfnlhd;wpy; ,Ue;J 7 cm tpl;lk;

cila vj;jid tl;lq;fis ntl;bnaLf;fyhk;?

^1& 7 ^2& 7.79 ^3& 8 ^4& 4 ^5& 6

16' 15cm ePsKk; 20cm mfyKk; cila nky;ypa jfnlhd;wpypUe;J ePs> mfyq;fs; KiwNa

8cm, 6cm MfTs;s rpwpa vj;jid nrt;tfq;fis ntl;bnaLf;fyhk;?

^1& 6 ^2& 6.25 ^3& 4 ^4& 8 ^5& 5

h

r
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

17' ABC rk ,Urkgf;f nrq;Nfhz Kf;Nfhzpapd;

AC = 8cm MFk;.  A,  C cr;rpfspy; epow;wg;gl;Ls;s

gFjp ,uz;L Kf;Nfhzpfshy; cr;rp B apy;

epow;wg;gl;Ls;s Kf;Nfhzp tbtg;gFjpia g+uzkhf

kiwf;fyhnkdpd;> epow;wpa gFjpapd; gug;gsT ahJ?

^1& 232cm ^2& 28cm ^3& 216cm

^4& 24cm  ^5& 224cm

18' cUtpy; fhl;lg;gl;Ls;s fdTUit F D topNa

epiyf;Fj;jhf ntl;ba NghJ ntl;lg;gl;l Kfj;jpd;

gug;gsthf miktJ

^1& 12cm2 ^2&15cm2 ^3& 20cm2

^4& 25cm2 ^5& 5 34 cm2

19 ruptfk; A BC D  apy; epow ;wg ;gl ;l gFjpapd;

gug;gsTf;Fr; rkkhd gug;gsTs;s rJuKfpnahd;wpd;

xU gf;f ePsk; ahJ?

^1& 2 m ^2& 3 m ^3& 4 m

^4& 7 m ^5& 9 m

20' Miu 5 myFfisAila miu tl;l tbt

Nkilapy; cUtpy; fhl;lg;gl;Ls;sthW nrt;tf tbt

rkjsg; gPlnkhd;W mikf;fg;gl;Ls;sJ. mg;gPlj;jpd;

fpilNkw;gug;gpd; gug;gsT vj;jid  myFfs; MFk;?

^1& 12 ^2& 15 ^3& 20

^4& 24 ^5& 40

21' 10 myF ePsKila epiyf;Fj;Jj; J}z; xd;wpy;

ePs> mfyq;fs; KiwNa 3> 2 MfTs;s nrt;tf

tbt tpsk;gug; gyif mikf;fg;gl;Ls;sJld;>

tpsk;gug; gyifapd; Nky; ,il Xuj;jpd; me;jk; D,

J}zpd ; cr ;r p B Ald ; xU fk ;g pa pdhy ;

gpizf;fg;gl;Ls;sJ. fk;gp> tpsk;gug; gyifapd;

Nky;fpil Xuj;Jf;F ,ilapyhd Nfhzk; 300 vdpd;>

tpsk;gug; gyifapd; fPo;g;Gw Xuk; epykl;lj;jpypUe;J

vt;tsT cauj;jpy; ,izf;fg;gl;Ls;sJ?

^1& 3 ^2& 2 ^3& 2 3 ^4& 8 3 ^5& 12 3

10

B

A

D

E

E

F

300

A

B C

E
D

C

B
A

F
G

4
3

5

 

4              4

 

 

                    B           8 m C

        2 m

A F    D
9m
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

22' Nrhlidahsu; xUtu; Nrhbg;G Ntiyf;fhf  14 cm
MiuAk; 4

  NfhzKk; cila Miur;rpiwapypUe;J>

xU ika 7 cm MiuAila 4
  Miur;rpiwg;gFjp

xd;iw ntl;bafw;wp kPjg;gFjpia cgNahfpj;jhu;.

cgNahfpj;j gFjpapd; gug;gsT ahJ?

^1& 219.25cm ^2& 257.75cm ^3& 296.25cm

^4& 2101cm ^5& 2154cm

23' cUtpy; cs;sthW ruptf tbtj; jfnlhd;wpy; miu

tl;lg; gFjpnahd;W ntl;b mfw;wg;glTs;sJ. kPjpahf

,Uf;Fk;   gFjpapd; gug;gsT ahJ?

^1& 2196cm ^2& 2273cm ^3& 2332cm

^4& 2497cm ^5& 2499cm

24' 10cm gf;f ePsKila rJuKfp tbtf; fz;zhbf;Fw;wp

xd;wpypUe;J mjd; Nkw;Gw kj;jpa gFjpapy; 3cm ePs

rJuKfp tbtg; gFjp ntl;bafw;wg;gLfpd;wJ.

kPjpg;gFjpapd; nkhj;j Nkw;gug;gsT ahJ?

^1& 2564 cm ^2& 2591cm  ^3& 2636 cm ^4&

2645 cm ^3& 2973 cm

25 ,wg;gu; ge;njhd;W ePupy; kpjf;Fk; tpjk; glj;jpy;

fhl;lg;gl;Ls;sJ. ge;J ePUld; njhLifAWk; tpy;

tbtg; gFjpapd; ePsk; ahJ?

^1&  ^2&  ^3&

^4&  ^5& 






2cm

7cm

10cm

3cm

14cm

18cm

32cm

4

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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

26' cUf;Fj; jpz;k cUisnahd;wpidr; rkkhd ,uz;L

gFjpfshfg; gpse;J ngw;w xU ghjp ,q;F

fhl;lg;gl;Ls;sJ. ,g;gFjpapd; nkhj;j Nkw;gug;gsthf

miktJ

^1& 2517 cm ^2& 2874 cm ^3& 2880 cm

^4& 21034 cm ^5& 21540 cm

27' Nkirnahd;wpy; itf;fg;gl;Ls;s myq;fhug; nghUnshd;W glj;jpy; jug;gl;Ls;sJ.

,f;$l;Lj;jpz;kj;jpd; nkhj;j Nkw;gug;gsT ahJ?

^1&   21288cm ^2& 21330cm

^3& 21484cm ^4& 21596cm

^5& 21904cm

28' Miu 21 cm MfTs;s ,Uk;Gj; jpz;kf;Nfhsnkhd;W cUf;fg;gl;L 7 mm MiuAila

jpz;kf;Nfhsq;fs; cw;gj;jp nra;ag;gl;ldntdpd;> cw;gj;jp nra;af;$ba rpwpa ,Uk;Gf;

Nfhsq;fspd; vz;zpf;ifahf miktJ ahJ? (cUf;Fk;NghJ cNyhf ,og;G

Vw;gltpy;iy vdf;nfhs;f.)

^1& 9000 ^2& 10000 ^3& 18000 ^4& 24000 ^5& 27000

29' 12 m ePs rJutbt mbiaAk; 8 m nrq;Fj;Jauj;ijAk; nfhz;l rJumbf; $k;gf

tbtf; $lhunkhd;iw khztu; xU FOnthd;W mikj;jJ. $lhuj;ij KOikahf

kiwg;gjw;Fj; Njitahd Jzpapd; ,opTg; gug;gsT ahJ?

^1& 296m ^2& 2120m ^3& 2192m ^4& 2240m ^5& 2270m

30' njhopw;rhiynahd;wpy; cw;gj;jp nra;ag;gLk; nghUs;fisf; fsQ;rpag;gLj;Jk; miwapd;

ePsk; 13 m ck; mfyk;  9 m ck;> cauk; 4 m  ck; MFk;. cw;gj;jpg; nghUl;fis ,l;L

itf;Fk; rJuKfp tbtpyhd ngupa ngl;bapd; ePsk; 60 cm MFk;. mf;fsQ;rparhiyapy;

cr;rkhf mt;thwhd vj;jid ngl;bfis mLf;fyhk;?

^1& 1890 ^2& 2000 ^3& 2166 ^4& 2167 ^5& 2310

31' cUtpy; cs;sthW miuf;Nfhs tbtg; gFjp xd;wpypUe;J

$k;Gtbtg; gFjpnahd;w ntl;bafw;wg ;gLfpd;wJ.

miuf;Nfhs jpz;kj;jpd; Miu> $k;gpd; Miu> $k;gpd;

cauk; vd;gd xd;Wf;nfhd;W rkdhFk;. mfw;wg;gl;l

fdtsT nkhj;jf; fdtstpd; vd;d gpd;dkhFk;?

^1&
1

8
^2&

1

3
^3&

1

2
^4&

2

3
^5&

3

4

14cm 20cm

úYalïNh  jk
w¾Of.da,h

14cm

mdohla  jk 
>klh

14cm

14 cm tpl;lk; nfhz;l

miuf;Nfhsk;

14 cm gf;f ePsq;nfhz;l

rJuKfp
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

32' ePr;ry; jlhfnkhd;wpd; FWf;Fntl;Lg; gFjp cUtpy;

fhl;lg;gl;Ls;sJ. mjd; ePsk; 20 m MFk;. Nky;

kl;lj;jpypUe;J  50 cm caukhd gFjp ntWikahf

cs;sJ. ,e; ePr;ry; jlhfj;jpy; cs;s ePupd; fdtsT

ahJ?

^1& 33000 m ^2& 33200 m ^3& 33500 m

^4&   34000 m ^5& 34500 m

>

>

< <<
>
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

myF 3 mbg;gilf; fzpjk;
fl;Liutif tpdhf;fs;

1' 10 cm jbg;Gs;s nfhq;fpwPw;Wr; Rtupdhy; mikf;fg;gl;l ePu;j;njhl;bapd;
ntspg;Gw ePs> mfy> cauq;fs; 1 m MFk;.
i. ePu;j;njhl;bapDs; epug;gj;jf;f ePupd; fdtsitf;
fzpf;f.
ii. ePu;j;njhl;bia mikf;fg; gad;gLj;jpa nfhq;fpwPw;wpd;
fdtsT vt;tsT?

2 mbapd; Miu 30 cm ck; cauk; 36 cm ck; MfTs;s nghs;shd
$k;gpd; kj;jpapy; mbf;Fr; rkhe;jukhf ntl;b mfw;wpr; rhbnahd;W
mikf;fg;gl;Ls;s tpjk; cUtpy; jug;gl;Ls;sJ.
i. rhbapy; epug;gf;$ba ePupd; fdtsT vt;tsT?
ii. mikf;fg;gl;l rhbapy; ePiu epug;g> ntl;bafw;wg;gl;l
$k;Gg;gFjp gad;gLj;jg;gl;lnjdpd;> rhbapy; ePu;
epuk;g vj;jid jlit ePiu Cw;w Ntz;Lk;?

3' Ruq;fg;ghijnahd;iw mikf;f 2'5 m MiuAk; 28 m ePsKila cUis tbtg;
gFjpnahd;wpypUe;J kz; mfw;wg;gl;lJ.

i. mfw;wg;gl;l kz;zpd; fdtsT ahJ?

ii. mfw;wg;gl;l kz; 6 m cauj;Jf;F rJutbt mbnfhz;l Neupa $k;gf

tbtpy; mikAkhW ,lg;gLfpd;wnjdpd;> rJumbf; $k;gfj;jpd; mbapd; xUgf;f

ePsj;ijf; fhz;f.

4' nrt;tf tbtr; nrg;Gj;jfnlhd;wpd; ePsk; 12 cm, mfyk; 8 cm MFk;.

i. nrt;tf tbtj; jfl;bd; gug;gsT ahJ?

ii. ,e;jj; jfl;bypUe;J ntl;lj;jf;f ngupa rJutbtj; jfl;bd; gug;gsT>

mjd; Rw;wsT vd;gtw;iwf; fzpf;f.

iii. 5 cm ePsKk; 3 cm mfyj;ijAKila vj;jid nrt;tf tbtj; jfLfis

Muk;gj;jpy; jug;gl;l nrt;tftbt jfl;bypUe;J ntl;lyhk;.

iv. Muk;gj;jpy; jug;gl;l nrt;tfj; jfl;bd; gug;gsit ,ul;bg;ghf;ff; $ba

tpjj;jpyhd mstPLfisj; jUf.

v. ePq;fs; ntl;ba nrt;tfj;jpd; gug;gsit ,ul;bg;ghf;fj; Njitahd

MNyhridfisj; njuptpf;f.

5' i. Miu r MfTs;s Nfhsj;jpd; Nkw;gug;gsT Miu r ck; cauk; 2r MfTs;s

cUisapd; tisgug;gpw;F rkdhFk; vdf; fhl;Lf.

ii. Miu 10 cm MfTs;s Nfhsj;jpd; Nkw;gug;gsitf; fzpf;f. ^= 3.14&
iii. mf;Nfhsj;jpypUe;J mikf;ff; $ba kpfg; ngupa rJuKfptbt jpz;kj;jpd;

gf;fePsk; ahJ?

iv. me;j rJuKfpapd; Nkw;gug;gsitf; fzpf;f.

30

18

15

18

2.5m

28 m
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

6' ,uz;Lkhbf; fl;blnkhd;wpy; 1 Mk; khb> 2 Mk; khb Mfpad  2'7 m ,ilntspapy;
mikf;fg;gl;Ls;sd. mt;Tauj;ij miltjw;F Rtu;topNa 6 cm cau gb
mikf;fg;gl;Ls;sJ. gbnahd;wpd; mfyk; 8 cm ck; ePsk; 7 cm ck; MFk;.
i. mikf;fg;gl Ntz;ba gbfspd; vz;zpf;ifiaf; fhz;f.
ii. xU gbia tiue;J mjd; mstPLfisf; Fwpf;f.
iii. gbf;fl;L fpilepyj;jpy; vt;tsT J}uj;jpw;F mikf;fg;gLk;?
iv. cUtpy; fhl;lg;gl;ljw;fika A B apd; ePsj;ijf; fhz;f.
v. gbnahd;wpd; fdtsitf; fhz;f.

7' Njhuznkhd;wpw;fhf mikf;fg;gl;l Mf;fnkhd;W cUtpy; fhl;lg;gl;Ls;sJ. gFjp O A B
C apd; ,Ugf;fq;fspy;; Miur;rpiwfs; ,uz;L mikf;fg;gl;Ls;sd.

i. gFjp O A B C vd;d ngau;nfhz;L miof;fg;gLk;?

ii. O A apd; ePsj;ijf; fhz;f.

iii. O A B C apd; gug;gsitf; fhzj; Njitahd mstPL ahJ? mjidf; fzpf;f.

iv. O A B C apd; gug;gsitf; fzpf;f.

v. Njhuzj;jpd; nkhj;jg; gug;gsitf; fhz;f.

vi. Njhuzj;jpd; vy;yhg; gf;fq;fisAk; Rw;wptu ehlh gpbf;fg;gl;Ls;sJ. ,jw;Fj;

    Njitahd ehlhtpd; ePsj;ijf; fpl;ba KOvz;zpy;; fhz;f.

8' ge;njhd;wpd; Miu 10 cm  MFk;. Nfhsnkhd;wpidAk; mjw;Fr; rkdhd MiuiaAk;
cauj;ijAk; cila cUisiaAk; fUJk;NghJ mtw;wpd; tis Nkw;gug;gsTfs;
rkdhFk;. jpz;kq;fis rpW gFjpfshf;Fk;NghJ gug;gsT mjpfupg;gNjhL fdtsT

khwhJ. Nfhsj;jpd; fdtsT 
34

3
r > Nkw;gug;gsT 24 r  ck; 3.14   vdf; nfhs;f.

i. ge;jpd; Nkw;gug;gsitf; fhz;f.

ii. ge;jpd; fdtsitf; fhz;f.

iii. mt;thwhd 1000 ge;Jfis itf;fj; Njitahd kpff; Fiwe;j ,lj;jpd; msitf;
fzpf;f.

iv. ,e;j Mapuk; ge;JfSk;> rJuKfp tbtg; ngl;bnahdd;wpy; itf;fg;gl;lhy;
me;jg; ngl;bapd; mstPLfisf; fhz;f.

v. 10 cm  MiuAs;s nkOFf; Nfhsnkhd;iw ntg;gNkw;wp nkOF tpuakhfhjthW>
Nfhsj;jpd; mNj MiuAila cUisnahd;W mikf;fg;gLfpwJ. cUisapd;

cauj;ijf; fzpf;f. (cUisapd; fdtsT 2r h  &

A

BC 8 m

60o

2 m

O

60o60o
60o

A

B

 2
.7

 m
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

9' tpl;lk; 10 cm MfTs;s miuf; Nfhstbtg; gFjpia mbg;gFjpfhg;

gad;gLj;jp  12 cm cauKk;  5 cm MiuAk; cila $k;nghd;wpd;

Nkw;gFjpapypUe;J miuf;Nfhs tbtg; gFjpnahd;W ntl;bafw;wg;gl;L

ntw;wpf;fpz;znkhd;W mikf;fg;gl;Ls;sJ.

i. ntw;wpf;fpz;zj;jpd; cauk; vt;tsT?

ii. ntw;wpf;fpz;zj;jpd; mbg;gFjpapd; gug;gsitf; fzpf;f.

iii. $k;G tbthd gFjpapd; fdtsitf; fhz;f.

iv. $k;Gtbtg; gFjpapd; tisgug;gpd; Nkw;gug;gsitf; fhz;f.

v. ntw;wpf;fpz;zj;jpd; nkhj;j Nkw;gug;gsitf; fzpf;f.

10' Miu 17 cm  MfTs;s cNyhff; Nfhsnkhd;wpDs; 10 cm

MiuiaAila Nfhstbtf; Fopnahd;W cs;sJ.

1' ,q;F cNyhfj;jpd; fdtsitf; fhz;f.

2' Fope;j cNyhff; Nfhsj;ij ntg;gNkw;wp ,Ugf;f ePsq;fs; 26 cm, 44

cm MFkhW fdTU tbtnkhd;W mikf;fg;gl;lnjdpd; vQ;rpa gf;fj;jpd;

ePsj;ijf; fhz;f.

11' Miu 21 cm  ck; cauk; 30 cm MfTKs;s nrt;tl;l cUis

tbtg; ghj;jpuj;jpd; ifg;gpb nrq;Fj;Jauk; 3 cm ck; Miu

21 cm ck; MfTs;s nrq;$k;G tbtj;ij cilaJ.

,e;jg; ghj;jpuj;jpd; nkhj;j Nkw;gug;gsitf; fhz;f.

12' mstpilf;fika tiuag;gl;l epyg;gFjpnahd;wpd; gUk;gbg; glk;

cUtpy; fhl;lg;gl;Ls;sJ. mjd; mstPL 1:10 vDk; tpfpjj;jpy; cs;sd.

i. epyg;gug;gpd; gug;gsitf; fhz;f.

ii. epyg;gug;igr; Rw;wp ghJfhg;G Ntyp

mikf;fj; Njitahd fk;gpapd;

ePsj;ijf; fhz;f.

iii. ,e;jg; ghJfhg;Ntyp rJutbt

epyg;gug;gpy; mikf;fg;gLkhapd;

ghJfhg;GNtypapd; gf;fePsk;

vt;tsthFk;?

17cm

10cm

30cm

3cm

21cm

R

Q

P

S

C

B

A

O

10

8

5

T

45o

60o

5 cm

12 cm

10 cm
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

13' cUtpy; nrt;tf tbtg; ikjhdKk; mjd; mfyg; gf;fq;fspd; mUfpy;
mikf;fg;gl;Ls;s miutl;l tbt g+k;ghj;jpAk; fhl;lg;gl;Ls;sd.

i. ikjhdk; g+k;ghj;jp Mfpatw;wpd; nkhj;j gug;gsT vt;tsthFk;?
ii. ikjhdk;> g+g;ghj;jp Mfpatw;wpd; gug;gsTf;F ,ilapthd tpfpjk; vt;tsthFk;?
iii. A D f;;Fr; rkhe;jukhf mikAkhW ikjhdj;jpd; rupkj;jpapy; g+k;ghj;jptiu
ghijnahd;W mikf;fg;gl;Ls;sJ. ghijapd; gug;gsT 600 m2 vdpd; NkNy
jug;gl;l cUtpy; mstPLfSld; $bajhf ghijia tiue;J fhl;Lf.

14' cUtpy; fhl;lg;gl;Ls;sJ nrq;Nfhz Kf;Nfhzj; jstbtkhFk;.

i. ,e;jj; jstbtj;jpd; gug;gsitf;; fzpf;f?
ii. ,e;jj; jstbtk; rPuhd FWf;Fntl;LKfg; gug;Gila 5 cm jbg;igf; nfhz;l

jpz;knkhd;wpd; Kfkhf mikAnkdpd;
a.   me;jj; jpz;kk; vt;thW miof;fg;gLk;?
b.   me;jj; jpz;kj;jpd; fdtsitf; fzpf;f.

15' Nkw;gFjp miuf; NfhstbtkhdJk; clw;gFjp cUis tbtkhdJkhd fz;zhbr;
Riknahd;W cUtpy; fhl;lg;gl;Ls;sJ. miuf;Nfhsj;jpd; Miu 7 cm  MFk;. cUisg;
gFjpapd; cauk;  12 cm MFk;.

Nfhsj;jpd; tisNkw;gug;gpd; gug;gsT r

Nfhsj;jpd; fdtsT 
3

4
r

cUisapd; tisNkw;gug;gpd; gug;gsT rh

cUisapd; fdtsT rh

i. ,jd; mbapd; gug;gsT vt;tsthFk;?
ii. miuf;Nfhs tbthd gFjpapd; Nkw;gug;Gg; gug;gsT vt;tsT?
iii. nkhj;j Nkw;wgug;gpd; Nkw;gug;Gg; gug;gsitf; fzpf;f.
iv. Rikapd; fdtsitf; fzpf;f.

4 cm3 cm

12cm
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

16' cUtpy; fhl;lg;gl;Ls;s tl;lj;jpd; Miu 3.5 cm MFk;.

A B C D rJuj;jpd; gug;gsT ahJ?

17' tPl;bd; ePu;j;jhq;fpapd; nfhs;ssT 540 yPw;wuhFk;. Fohapd; %yk; epuk;gj;jf;fjhf mJ

mikf;fg;gl;Ls;sJ. ,e;j jhq;fp KOikahf epuk;Gtjw;F 15 epkplnkLj;jnjdpd;
FohdpD}lhf ePupd; gha;r;ry; tPjj;ij nrf;fDf;F kpypyPw;wupy; fzpf;f.

18' mbg;gFjpapd; Miu r k; nrq;Fj;Jauk; h MfTKs;s $k;gpd; fdtsT = 
21

3
r h

Miu r ,idf; nfhz;l Nfhsj;jpd; fdtsT = 
34

3
r

(a) 21 cm tpl;lq; nfhz;l jpz;kf;Nfhsj;jpd; fdtsT  4 581 cm3 vdf; fhl;Lf.

(b) Nkw;gb Nfhsj;jpd; fdtsTf;Fr; rkkhd fdtsT nfhz;l jpz;kf;

$k;gpd; cauk; 20 cm MFk;. ,e;jf; $k;gpd; Miuia klf;if tha;g;ghl;ilg;

gad;gLj;jp Jzpf. ^ = 3.14 vdf; nfhs;f&

19' nrt;tf tbt mDkjpr;rPl;nlhd;wpd; ePsk; mfyj;ijtpl 5  cm mjpfkhFk;.'

^1& mDkjpr;rPl;bd; tupg;glj;ij tiue;J ePsk;> mfyj;ijf; Fwpg;gpLf.

^2& mDkjpr;rPl;bd; gug;gstpw;fhd Nfhitiag; ngWf. (mDkjpr; rPl;bd; mfyk; x

vdf; nfhs;f.)

^3& mDkjpr;rPl;nlhd;wpidj; jahupf;f 24 cm2 msTila fljhrpj;jhs;

Njitg;gLnkdpd; rkd;ghnlhd;iwf; fl;bnaOg;gpj; jPu;j;J mDkjpr;rPl;bd;

ePs mfyq;fisf; Fwpj;Jf;nfhs;f.

^4& 80 cm × 40 cm  msTila jbj;j fljhrpapy; cau;e;jgl;r mt;thwhd vj;jid

mDkjpr; rPl;Lf;fisj; jahupf;fyhk;. vQ;Rk; fljhrpj; Jz;bd; ePs> mfyj;ijf;

fzpf;f.

20' fdTU tbt ePu;j;jhq;fpapd; cs; mbg;Gw msTfs;  140 cm, 110 cm MFk;.

jhq;fpapd; cl;Gw cauk; 90 cm MFk;.

^1& ,e;jj; jhq;fpapd; nfhs;ssitf; fzpf;f.

^2& ,e;j jhq;fp KOikahf ePuhy; epuk;gpAs;sNghJ me;ePiu 28 cm

mbg;gf;f MiuiaAk; 90 cm cauj;ijAk; nfhz;l vj;jid cUistbt

gPg;ghf;fspy; epug;gyhk;?

21' fljhr pg ; ghunkhd ;W (Paperweight) tu pg ;glj ;j py ;

fhl;lg;gl;Ls;sJ. miuf;Nfhsj;jpd; kj;jpapy; rkr;rPuhf Neupa

tl;l tbt mbg;gug;igf; nfhz;l $k;nghd;W File;J

mfw;wg;gl;L ,J jahupf;fg;gl;Ls;sJ. miuf; Nfhsj;jpd;

tpl;lk; 14 cm MFk;. $k;gpd; mbg;gFjpapd; tpl;lk;

miuf;Nfhsj;jpd; Miuf;Fr; rkdhFk;.
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

^1& $k;gpd; mbg;gFjpapd; tpl;lk; vt;tsthFk;?

^2& $k;gpd; cauk; vt;tsthFk;? ckJ tpilf;fhd fhuzj;ijf; Fwpg;gpLf.

^3& fljhrpg; ghuj;jpapd; fdtsitf; fzpf;f.

22'  cUtpy; fhl;lg;gl;Ls;s tl;lj; Jz;lj;jpd; gutsitf; fhz;f.

23'  cUtpy; fhl;lg;gl;Ls;sJ $k;G tbthd njhg;gpahFk;. ,jd; mbapd; Miu  14 cm
MtJld; njhg;gpapd; Nkw;gug;Gg; gug;gsT  880 cm2 MFk;. njhg;gpapd;

 rha;Tauj;ijf; fzpf;f.

gy;;Nju;T tpdhf;fspw;fhd tpilfs;

1. 2 11. 4 21. 4 31. 3

2. 1 12 4 22. 2 32. 3

3. 4 13. 5 23. 2

4. 5 14. 3 24. 3

5 . 4 15. 4 25. 4

6 4 16. 3 26. 2

7. 3 17. 2 27. 2

8. 4 18. 4 28. 5

9. 1 19. 2 29. 4

10. 4 20. 4 30. 1
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

jlitfs;

fl;Liutif tpdhf;fspw;fhd tpilfs;

1' i. njhl;bapd; cl;gFjpapd; ePsk; } 80 cm
njhl;bapd; cl;gFjpapd; mfyk; } 80 cm
njhl;bapd; cl;gFjpapd; cauk; } 90 cm

 njhl;bapd; cl;gFjpapd; fdtsT } 80 « 80 « 90 cm3

} 57600 cm3

} 576 l

ii. njhl;bapd; ntspmstPl;il fUJk;NghJ fdtsT } 100 « 100 « 100 cm3

} 1000000 cm3

 njhl;bia mikf;fg; gad;gLj;jg;gl;l nfhq;fPwPl;bd; } 1000000 - 576000 cm3

fdtsT
} 424000 cm3

2' i. mikf;fg;gl;l rhbapd; fdtsT } KO $k;gpd; fdtsT  - ntl;b mfw;wpa
$k;gpd; fdtsT

 cm3

           cm3

      cm3

cm3

        cm3

ii. ntl;bafw;wg;gl;l $k;Gg; gFjpapd; fdtsT  cm3

 cm3

mikf;fg;gl;l rhbia epug;Gtjw;F ePu; ms;s Ntz;ba

1
3

.152.186

22
7

x225x6

2 12 2 6

2 2

225

3

1 1
.30 .36 .15 .18

3 3

6 (30 2 15 )

6 (1800 225)

6 1575

22
6 1575

7

29700cm

 







 

  

 

 

  



1 1 1

1 1 1

6 22 225

22 225 6
7

6 22 225 7

22 225 6

7

 


 

  


 


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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

3' i. mfw;wg;gl;l kz;zpd; fdtsT  
2 3

4

3

2.5 28

22
6.25 28

7

22 25

550

m

m

  

  

 



ii. $k;gfj;jpd; mbapd; xU gf;f ePsk;  m vdf; nfhs;f.

$k;gfj;jpd; fdtsT   
21

. .6
3

a

2

2

2

1
. .6 550

3

550
           

2

               275

            25 11

              25 11

              5 11 

a

a

a

a

a

 





 

 



$k;gf mbapd; gf;fePsk; 5 11 m

4' i.

2

12 8

96

cm cm

cm



ii. gf;f ePsk; 8 cm MfTs;s rJuj;jpd;

gug;gsT 
2

8 8

64

cm cm

cm

 



Rw;wsT ePsk; 8 4

32cm

 



iii. 6 ntl;lyhk;.

gug;gstpd; ,U klq;F = 192 cm2

iv. mjw;fhd fdtsT

12 8 2

24 8

12 16

6 32

48 4

 









8 cm

12 cm

5 x 3

5                                         5

3

3             3                 3               3

  m3

 m3

cm

ePsk; 24 cm mfyk; 8 cm

ePsk; 16 cm mfyk; 12 cm

ePsk; 32 cm mfyk; 6 cm

ePsk; 48 cm mfyk; 4 cm
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

v. ntl;bnaLf;fg;gl;l rJuj;jpd; %iytpl;lj;jpd
ePsj;ijg; gf;f ePskhf vLf;Fk;NghJ rJuj;jpd;
gug;gsT ,ul;bg;ghFk;.

8 2 8 2

64 2





5' i. Nfhsj;jpd; Nkw;gug;gsT 24 r

cUisapd; Nkw;gug;gsT 

2

2

2 2

4

rh

r r

r









  



/ Nfhs Nkw;gug;gpy; gug;gsT = cUisapd; Nkw;gug;gpd; gug;gsT

ii. Nfhsj;jpd; Nkw;gug;gpd; gug;sT

2

2

4

4 3.14 10 10

4 314

1256

r

cm



  



iii. rJuKfpapd; %iytpl;lj;jpd; ePsk; Nfhsj;jpd;
tpl;lj;jpw;F rkdhf Ntz;Lk;.

AC2 = AB2 + BC2 = a2 + a2 = 2a2

AD2 = AC2 + CD2 = 2a2 + a2

/ AD = Nfhsj;jpd; tpl;lk; = 20
202 = 3a2

3  20

20
       

3

a

a





iv. gf;fnkhd;wpd; gug;gsT 
20 20 400

33 3
    cm2

nkhj;j Nkw;gug;gsT 

2

400
6

3

800cm

 



 cm2

6' i. 2.7 270m cm  ii.

gbfspd; vz;zpf;if
270

6

45





   C

A

B

2.7 m

3.6 m
10 cm

70 cm6 cm

8 cm

8

8

8 2

8 2

8 2

      E  D

   G
  F   C

   A B
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

iii. BC = 8 45

360

3.6

cm

cm

m



iv. gbapd; cauk;  10cm MFk;.  ^6" 8" 10 igjufrpd; Njw;wj;jpw;fika)

gbfspd; 45 cs;sd Mifahy; AB apd; ePsk; 45 10

450

4.5

cm

m

 





v. xU gbapd; fdtsT = 
4

3

1
8 6 70

2

24 70

1680cm

  



7' i. ruptfk;

ii. OA 8 2Cos60 2

1
8 2 2

2

10

om

m

m

  

   



iii. OA, CB ,ilNa nrq;Fj;Jauk;

mr;nrq;Fj;Jauk; sin 60

3
2

2

3  

oOC

m



 



iv. OABC gug;gsT 

2

10 8
3

2

9 3 cm

 
  
 



v. Miur;rpiwapd; gug;gsT 21

2

1
2 2

2 3

2

3

radr Q







   



vi. Njhuzj;jpd; gug;gsT 
2

9 3 2
3

4
9 3

3





  

 
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

vi. tpy;ypd; ePsk; 

2
2

3 3

radrQ

 



  

vii. Njitahd E}ypd; ePsk; 2
10 8 2 4 2

3

4
18 8

3

4
26

3

m

m

m







    

 

 
 

 

8' i. nthypNghy; Nkw;gug;gpd; gug;gsT = 
2

2

4

4 3.14 10 10

314 4

1256

r

X X X

X

cm



ii. nthypNghypd; fdtsT =  2

3

4

3

1256 10

3

12560
4186.3

3

r

X

cm





iii. Nfhsnkhd;iw itg;gjw;F rJuKfp
xd;wpd; ,lk; xJf;fg;gl Ntz;Lk;.
1000 nthypNghy;fis mLf;fp
itg;gjw;F Njitahd fdtsT

3

3

20 20 20 1000

8000000

cm

cm

  

iv. rJuKfpg; ngl;bapd; fdtsT = 8 000 000 cm3

= 200x200x200 cm3

/ xU gf;f ePsk; = 200 cm

20

20
20
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

v. cUisapd; cauk; h cm vdf; nfhs;Nthk;>

2 24

3

4

3

4
10

3

40

3

1
13

3

r r h

r h

X h

h

h

 













/ cUisapd; cauk; = 
1

13
3

cm

9' i. ntw;wpf; fpz;zj;jpd; cauk; = 12 + 5 cm = 17 cm

ii. ntw;wpf; fpz;zj;jpd; mbapd; gug;gsT = 2r

2

3.14 5 5

78.5

X X

cm
iii. $k;G tbtg; gFjpapd; fdtsT

2

3

1

3

1
3.14 5 5 12

3

3.14 5 5 4

314

r h

X X X

X X X

cm



v. $k;gpd; rha;Tauk; l vdpd;

2 2 2

2

2

12 5

144 25

169

13

l

l

l

l

 

 





tis Nkw;gug;gsT = 

2

3.14 5 13

204.1

rl

X X

cm



vi. nkhj;j Nkw;gug;gpd; gug;gsT = $k;gpd; Nkw;gug;gpd; gug;gsT + miuf;Nfhs tbthd

  Nkw;gug;gpd; gug;gsT + mbapd; gug;gsT

204.1 + 2x52 + 78.5 cm2

204.1 + 2x3.14x25 + 78.5 cm2

= 204.1 + 57 + 78.5 cm2

= 439.6 cm2
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

10'  cNyhfj;jpd; fdtsT

 

   

 

3 3 3

3 3 3

2 2 3

3

3

3

3

4 4
17 10

3 3

4
17 10

3

4
17 10 . 17 17 10 10

3

4 22
. .7. 289 170 100

3 7

4 22
. .7.559

3 7

49192

3

1
16379

3

cm

cm

cm

cm

cm

cm

cm

 





 

 

    

  







gf;f ePsq;fs; a, b MfTs;s fdTUtpd; fdtsT  = abc vQ;rpa gf;f ePsk;  x cm vdpd;

49192
44 26

3

49192 43 1
14

44 26 3 3 3

x

x

  

  
 

 kPjpg; gf;fePsk; 
1

14
3

cm

11'  Nkw;gug;gsT } $k;gpd; tisgug;G ¬ cUisapd; tisgug;G

   ¬ cUisapd; mbg;gFjpapd; gug;G

$k;gpd; rha;Tauk; l vdpd;

2 2 23 21

   = 9 441 450

450 9 5 10 9 25 2 15 2

l

l

 

 

        

$k;gpd; tisNkw;gug;G  
222

21 15 2 990 2
7

rl cm    

cUisapd; tis Nkw;gug;gsT
222

2 2 21 30 3960
7

rh cm     

cUisapd; tl;l tbt mbap;;d; gug;G
2 222 22

21 21 21 1386
7 7

r      



66

njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

nkhj;j Nkw;gug;gsT
2

2

990 2 3960 1386

990 2 5346 

cm

cm

  

 

12'  epWty; nrq;Nfhz Kf;Nfhzp - AOP apy; tan 60

      5 3

cos  60

     10

o AP

AO

AP

AO

OP

OP









nrq;Nfhz Kf;Nfhzp PQS ,y;

2 2 2

tan 30
8

8
     

3

cos30

16
    

3

    

         5 3 8 3

23
    

3

     10

   

    10 2

    

23 23 10 3
        10

3 3

o SQ SQ

SP

SQ

SP

PQ

PQ

BQ BS SQ

BQ

TR TQ

RQ RT TQ

RQ

CR BQ TQ

 







 

 



 

 



 


  

ePs tpfpjk; 1(10
gug;gsT tpfpjk; 1(100

Kf;Nfhzp AOP apd; gug;gsT  
2

5 5 3

2

25 3

2

OA AP







(BS = AP Mifahy;)
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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

APQB ,d; gug;gsT 
1

( )
2

1 23
5 3 .8

2 3

152

3

AP BQ AB 

 
  

 



BQRC ,d; gug;gsT
1

( )
2

1 23 23 10 3
.10

2 3 3

46 10 3
5

3

BQ CR BC 

 
   

 

 
   

 

khjpup cUtpd; gug;gsT 

25 3 152 230 50 3

2 3 3

25 3 382 50 3

2 3

75 764 100 3

2 3

839 100 3 839 199 1.7

2 1.72 3

839 170 669

3.4 3.4

196.7647

AOP APQB BQRC  


  


 

 


  
 




 



  epyg;gFjpapd; gug;gsT 196.7647 100

19676.47

 

  rJu myF

ii. khjpup cUtpd; vy;iyf; NfhLfspd; ePsk;. 

16 23 10 3
10 10 2 23

3 3

10 3 16 10 6 23 10 3 23 3

3

3.9 23 3 10 6

3

39 23 1.7 10 2.4

1.7

54.17

OP PQ QR RC CO    


    

    


 


   



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njhopDl;gtpaYf;fhd tpQ;Qhdk; - f.ngh.j. (cau; juk;)

khjpup tpdhtpilj; njhFg;G

  ghJfhg;G Ntypapd; ePsk; 54.17 10

541.7

 



 

myF

iii. rJu epyg;gug;gpd; gf;f ePsk;. 
541.7

135.42
4

   myF

13. (i) 96 m
(ii) 60 : 11
(ii)

2m

14. (i) 6 cm2

(ii) (a) Kf;Nfhz mupak;
(b) 3000 mm2

15. (i) 154 cm2

(ii) 308 cm2

(iii) 990 cm2

(iv) 2566.66 cm3

16. 49 cm2

17. 600 mls-1

18. (a)
(b)14.79 cm

19. (i) 5

(ii) mDkjpr; rPl;bd; mfyk; x Mapd; mjd; gug;gsT = x(x + 5)
(iii) ePsk; 8cm , mfyk; 3cm
(iv) 130> 40 cm ePsk;> 2cm mfyk;

20. (i) 1386000 cm3

(ii) 6

21. (i) 7 cm
(ii) 7 cm $k;gpd; cauk; miuf;Nfhsj;jpd; Miuf;Fr; rkkhdJ.
(iii) 628.83 cm3

22. 102.66

23. 20 cm

 


