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capu;Kiwikfs; njhopy;El;gk;; - I 

01) 2 

02) 2 

03) 3 

04) 1 

05) 4 

06) 5 

07) 4 

08) 3 

09) 4 

10) 2 

11) 4 

12) 5 

13) 2 

14) 3 

15) 3 

16) 5 

17) 3 

18) 3 

19) 5 

20) 2 

21) 1 

22) 2 

23) 4 

24) 3 

25) 4 

26) 1 

27) 5 

28) 3 

29) 1 

30) 2 

31) 4 

32) 1 

33) 2 

34) 3 

35) 3 

36) 2 

37) 5 

38) 4 

39) 2 

40) 4 

41) 5 

42) 2 

43) 1 

44) 2 

45) 4 

46) 3 

47) 5 

48) 4 

49) 4 

50) 1

 

   gFjp II A  60 × 4 = 240 

   gFjp II B  90 × 4 = 360 

                     600  Gs;spfs; 
1

4
 → 150 Gs;spfs;   

gFjp I      50 × 3 = 150 Gs;spfs; 

gFjp II  600 ÷ 3 = 150 Gs;spfs; 

     300 Gs;spfs; 

Theory   = 
𝑥

300
× 75 

Practical   =  25  Gs;spfs; 

capu;Kiwikfs; njhopy;El;gk;; - II 

gFjp - II - A 

mikg;Gf; fl;Liu tpdhf;fs; 

01) (A) i) jhtuq;fs; rupe;J tpOjy; / fpisfs; Kwpjy; / kfue;j kzpfs; / mbj;Jr; 

nry;yg;gLjy; / ,iyfs; fpoptjhy; xspj;njhFg;G Nkw;gug;G FiwtilAk;. 
 (2 × 3 = 6 Gs;spfs;) 

(B) i) fPw;WKfpy; 

jpuz;Kfpy; 

,bKof;fk; (3 × 3 = 9 Gs;spfs;) 

 ii) fPo;Kfpy; (3 Gs;spfs;) 

 (C) i) epyj;jpd; mikT / kiotPo;r;rpapd; 𝑂𝑅 ePu;g;gha;r;rypd; msT / ghiwfsJk; 

kz;zpdJk; jd;ik / ghiwfspd; mikg;G / jhtu Fbj;njhifAk; Vida 
Nrjdg; nghUs;fSk; (2 × 3 = 6 Gs;spfs;) 

 ii) kz;zpDs; ePu;fPo;tbjiyAk; nghrpjiyAk; mjpfupj;jy;  

jhtuq;fis tsu;j;jy; 

tbfhyikg;ig tpUj;jp nra;jy; (3 × 3 = 9 Gs;spfs;) 

 

aho;. tyaf; fy;tpj; jpizf;fsj;jpd; mDruizAld; 
njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk; 

Field Work Centre 
jtizg; guPl;ir> etk;gu;  

Term Examination, November      

 
 

Gs;spj;jpl;lk; juk; :- 13 (2017) capu;Kiwikfs; njhopy;El;gk;; 

FWC 

- 2016 
- 2016 



 

juk; - 13 (2017) - etk;gu; - 2016 2 capu;Kiwikfs; njhopy;El;gk; - Ans. 
 

 

 iii) ika kPs; epuk;gy; 

guty; kPs; epuk;gy; (2 × 3 = 6 Gs;spfs;) 

(D) i)  cwpQ;rp / Fkpo; / jz;Lfpoq;F / nghUj;jkhdJ (3 Gs;spfs;) 
 ii) Fiwe;j vz;zpf;ifahd eLifg; nghUl;fs; / Gjpa Ngjq;fis 

ngw;Wf;nfhs;s KbahJ / Neha;j; njhw;W Vw;gLk; jd;ik mjpfk; (3 Gs;spfs;) 
 

(E) i) 𝑝𝐻 > 𝐵𝑟𝑖𝑥 𝑉𝑎𝑙𝑢𝑒 > vz;nzapd; msT (3 × 3 = 9 Gs;spfs;)  

(F) %yg;nghUs;fspy; cs;s Nghrizf; $Wfspd; msT jhuhskhfTk; ,yFthfTk; 

ngw;Wf; nfhs;Sjy; 

 gad;gLj;j ,yFthf ,Uj;jy; 

 tpiy FiwT (2 × 3 = 6 Gs;spfs;) 

(20 × 3 = 60 Gs;spfs;) 
 

02) (A) i) Njrpakl;lj; ju epakq;fs; 

 ru;tNjr ju epakq;fs; (2 × 3 = 6 Gs;spfs;) 

(B) i) Muk;g epiwia epWj;jy; / khwh epiw tUk; tiu 150℃ ntg;gepiyapy; 

cyu;j;jy; / cyu;j;jpapy; Mwtply; / ,Wjp epiwia epWj;jy; 

   (3 × 3 = 9 Gs;spfs;) 

(C) i) fKF (fKfk; ,iy) (3 Gs;spfs;) 

 ii) Nkw;gug;gpy; Ez;Jis fhzg;gLtjhy; thAg; gupkhw;wk;> ePuhtpNahl;lk; 

vd;gtw;iwf; nfhz;ljhf ,Ug;gjhy; (3 Gs;spfs;) 

(D) i) E. Coli (3 Gs;spfs;) 

ii) Lactose bile broth (3 Gs;spfs;) 

iii) BOD, pH, COD, EC (2 × 3 = 6 Gs;spfs;) 

(E) i) jpl;lkplg;gl;l Foha; njhFjpiag; gad;gLj;jp gapupd; Njitf;Nfw;g msT 

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

fPo; toq;Fjy; (3 Gs;spfs;) 

ii) gapu;epyk; kw;Wk; kz;tif 

 ePu;Kjy;> ePupd; msT> ePupd; ,ay;G 

 fhyepiy 

 njhopDl;g mwpT 

 %yjdk; (3 × 3 = 9 Gs;spfs;) 

(F) i) ELISA / PCR (3 Gs;spfs;) 

ii) rhWfs; %yk; / xl;Ljy; %yk; / tpj;Jf;fs; %yk; (2 × 3 = 6 Gs;spfs;) 

iii) Vgpl;Lf;fs; / ntz;<f;fs; / ntz;%l;Lg; G+r;rpfs; / jhtujj;jpfs; 

   (2 × 3 = 6 Gs;spfs;) 

(20 × 3 = 60 Gs;spfs;) 

 

03) (A) i) Nfrpd; / Nkhu;g;Gujk; / ,yf;NuhFNshgpAypd; / ,kpANdhFNshgpAypd; / 

ePu;ghaGujk; (3 × 3 = 9 Gs;spfs;) 

ii) ghypYs;s nfhOg;gpdJ E}w;WtPjk;  

 nfhOg;gy;yhj jpz;kg; gjhu;j;jq;fsJ E}w;WtPjk; (2 × 3 = 6 Gs;spfs;) 

(B) i) jhk; thOk; ehl;bw;Fs; Xuplj;jpype;J gpwpnjhU ,lj;jpw;F Nkw;nfhs;sg;gLk; 

gazq;fs; (3 Gs;spfs;) 

ii) kiyNaw;wk; / kiyr;rpfuq;fspy; Jtpr;rf;futz;b rthup glFr; rthup 

(2 × 3 = 6 Gs;spfs;) 
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(C) i) nehjpaj;jhf;fk; 

ii) kpyhl; 

iii) fukyhf;fk; (3 × 3 = 9 Gs;spfs;) 

(D) i) 𝐿𝑎𝑐𝑡𝑜𝑏𝑎𝑐𝑖𝑙𝑙𝑢𝑠 SP > 𝑆𝑡𝑟𝑒𝑝𝑡𝑜𝑐𝑜𝑐𝑐𝑢𝑠 SP   

ii) 𝐵𝑎𝑐𝑖𝑙𝑙𝑢𝑠 SP > 𝐶𝑙𝑜𝑠𝑡𝑟𝑖𝑑𝑢𝑚 SP (2 × 3 = 6 Gs;spfs;) 

(E) i) tu;f;fj;jpw;Fupa ,ay;G fhzg;gly; 

 mjpf Kisjpwidf; nfhz;bUj;jy; 

 fopTg; gjhu;j;jq;fs; Fiwthff; fhzg;gly; 

 juj;Jf;F mikthd <ug;gjidf; nfhz;bUj;jy; 

  fistpj;Jf;fs;> gpw ,d tpj;Jf;fis nfhz;bUf;fhik (2 × 3 = 6 Gs;spfs;) 

(F) Green house , Net house , Lath house (2 × 3 = 6 Gs;spfs;) 

(G) i) mYkpdh (3 Gs;spfs;) 

ii) rpypf;fh (3 Gs;spfs;) 

iii) 2 𝑘𝑔 − 2
1

2
 𝑘𝑔 (3 Gs;spfs;) 

(20 × 3 = 60 Gs;spfs;) 

 

04) (A) i) 1)  Buffalo grass (3 Gs;spfs;) 

  2) Blue grass (3 Gs;spfs;) 

 ii) irgpu]; / mUr;Nrupah / mk;gh];upah (2 × 3 = 6 Gs;spfs;)  

 iii) jlhfk;> ePu;tPo;r;rp> gwit ePuhL njhl;b (3 Gs;spfs;) 

(B) Kd;ntg;gkhf;fp / Nrfupg;Gg; ghj;jpuk; / tpupAk; ghj;jpuk; / Fspu;j;jp 

   (3 × 3 = 9 Gs;spfs;) 

(C) i) fpau;g;ngl;b> gpb> 𝑉 thu;> fpsr;> ,Wjpr; nrYj;Jif (3 × 3 = 9 Gs;spfs;) 

 ii) njhLf;Fk; Nfhy; (connecting rod) (3 Gs;spfs;) 

(D) i) 
1

2
× 20 × 30 + 30 𝑚 × 30 𝑚 + 60 × 20 𝑚 

     300 𝑚2 + 900 𝑚2 + 1200 𝑚2 

          2400 𝑚2 (3 Gs;spfs;)  

 ii) nghUj;jkhd ,lk; (3 Gs;spfs;) 

 iii) 08 (3 Gs;spfs;) 

(E) i) nraw;ghl;L tpupayhf;fpia Neu;khw;Wk; tpupayhf;fpahfg; gad;gLj;jy; 

   (3 Gs;spfs;) 

 ii) Neu;khw;Wk; tpupayhf;fpahfg; gad;gLj;jy; 

  Neu;khw;whj tpupayhf;fpahfg; gad;gLj;jy; (2 × 3 = 6 Gs;spfs;) 

 iii) nghUj;jkhd tpil (2 × 3 = 6 Gs;spfs;) 
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gFjp - II - B 

fl;Liu tpdhf;fs; 

05) a) thdpiy - tiutpyf;fzk; (6 Gs;spfs;) 

mD$yk; (rhjfkhdJ) gpujp$yk; (ghjfkhdJ) 

kiotPo;r;rp 

jhtuq;fs; tsu;tjw;F Njitahd xspj;njhFg;G Fiwtiljy;  

ePu; fpilf;fpd;wJ. jhtuq;fs; rupe;J tpOjy; 

  G+f;fSk; kfue;jkzpfSk; cjpu;jy; 

  fha;fs; goq;fs; mOFjy; 

  nts;sk; fhuzkhf gapu; mopjy; 

xsp 

 xspj;njhFg;G mjpfupf;Fk; 

 epwg;nghUs; njhFg;G 

 MtpAapu;g;G ↑ 

fhw;W 

 kfue;jr; Nru;f;iff;F  Mtpahjy; MtpAapu;g;G ↑ 

 jhdpaq;fspy; cs;s fopT mfw;w  gapu;fs; ghl;lj;jpy; tpOjy; 

 xspj;njhFg;G epfOk; gFjpfs;  

Nrjkiljy; 

 gPilfs; guTjy; 

ntg;gepiy 

 tpj;JKisj;jypw;F  twl;rp Vw;gl;L jhtuk; ,wf;Fk; 

 xspj;njhFg;gpw;F  nghUj;jkhdJ 

 epwg;nghUs; njhFg;G   (rhjfkhdJ 4 × 3 = 12 Gs;spfs;) 

   (ghjfkhdJ 4 × 3 = 12 Gs;spfs;) 
 

b) ,aw;ifr; #oy; fhg;gpd; Kf;fpaj;Jtj;ijAk; gpuNjr kf;fsJ eyd;fis fUj;jpy; 

nfhz;lthW ,aw;if tsq;fspd; ghy; fupridAld; Nkw;nfhs;sg;gLk; 

ifj;njhopy;. (6 Gs;spfs;) 

 nghUj;jkhd njhlu;ghliy Nkw;nfhs;s Ntz;Lk;. me;epa nkhop mwpT 
,d;wpaikahjJ. 

 xOf;fj;JlDk;fz;zpakhd KiwapYk; rpwg;ghd kupahijAlDk; goFjy; 
Ntz;Lk;. 

 Rw;wyhj;jyq;fs; njhlu;ghfg; Nghjpa mwpTk; mDgtKk; nfhz;bUj;jy; 
Ntz;Lk;. 

 czT kw;Wk; ghzk; Nghd;w tplaq;fs; njhlu;ghf mwpTilatuhf 

fhzg;gl Ntz;Lk;. 

 tpNrl ftdaPu;g;Gf;Fs;shFk; ,lq;fs; njhlu;ghd mwpTilatuhff; fhzg;gl 

Ntz;Lk;. (Rw;whly; Kf;fpaj;Jtk;> capu;g;gy;tifik Kf;fpaj;Jtk; 
cs;ehl;Lf;Fupa RNjrj; jhtu tpyq;Ffs; njhlu;ghd mwpT) 

 mtru epiyikfspy; cfe;j jPu;khdq;fis Nkw;nfhs;Sk; jpwd; 

 ghJfhg;G njhlu;ghf mtjhdkhf ,Ug;gtuhf  

 ehl;Lkf;fSf;Fk; murhq;fj;Jf;Fk; ed;ik ngw;Wf; nfhLg;gtuhf 

 MSiktpUj;jp njhlu;ghd ftdk; kw;Wk; jfty; njhopDl;gk; 

(tplak; 8 × 3 = 24 Gs;spfs;) 
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c) cznthd;W cw;gj;jp nra;ag;gl;l re;ju;g;gj;jpdpd;W mjid Efuf;$ba epiyapy; 

Ngzpf;nfhs;Sk; fhytsTtiu gOjilahJ 𝑂𝑅 njhw;WjYf;F cl;gl;Lf; 

nfhs;shJ fhzg;gLk; fhyg;gFjp tiuapyhd cr;rstpyhd fhytPr;R (6 Gs;spfs;) 

 Neubahd Kiw - (2 Gs;sp) 

 Neubaw;w Kiw - (2 Gs;sp) 

Neubahd Kiw :- 

cztpid> njupT nra;ag;gl;l nghUj;jkhd nghjpaply; Kiwiag; gad;gLj;jp 

czitg; nghjpapl;L miwntg;gepiyapy; itj;J njupT nra;ag;gl;l 

fhyg;gFjpapy; mjd; Ngz;jF fhyj;ijg; gupNrhjpj;jyhFk;. (rpy ehl;fs;> 

thue;NjhWk;> khje;NjhWk;) 

Ngz;jF fhyj;ijj; jPu;khdpf;Fk; NghJ GyDzu;Tj; jd;ikia msj;jy;> 

<ug;gjdpd; msit mwpjy; Nghd;w ngsjpf Kiwfs; ,urhad czu;jpwd; 

gupNrhjidfs;> Ez;zq;fp gupNrhjid Nghd;wtw;iw Nkw;nfhs;sy; (10 Gs;spfs;) 

kiwKf Kiw :- 

czT gOjilar; nra;Ak; fhuzpfis nraw;ifahf toq;fp (𝐸𝑔:− $ba 

ntg;gepiy 40℃− 60℃) mt;TzT Ntfkhf gOjilar; nra;J Ngz;jF 

fhyj;ij msj;jy; 

GyDzu;T ,ay;Gfis Nrhjpj;jy; (Rit jtpu) (10 Gs;spfs;) 
 

06) a) Kiwikaw;w kz; gad;ghL fhuzkhf kz;zpd; juk; FiwtiltNj kz; juk; 

Fd;Wjy; (5 Gs;spfs;) 

 kz;zupg;G 

 kz; ,WFjy; 

 Kiwikaw;w tbfhyikg;G 

 Nrjdg; nghUs; Fiwtiljy; 

 ctu;j;jd;ik 

 mkpyj;jd;ik 

 kz; khrilT 

 kz; <uypg;G Fiwtiljy; 

 er;Rj; jd;ikAs;s Nru;itfs; Nru;jy;  

5 tplaq;fs; ngauply; 5 × 2 = 10 Gs;spfs; 

tpsf;fk; 5 × 3 = 15 Gs;spfs; 

b) efu;j;Jk; msit Kiw - 2 Gs;sp 

 jsgPlj;ijj; jahu;g;gLj;jy; 

tiuAk; gyifapy; tiujy; fljhrpia ,izj;jy; 

 fhzpiar; Rw;wptu tupirg;ghl;Lf; Nfhy;fis eLjy; 

 glj;jpy; fhl;bathW mjpy; 𝐴 Gs;spia milahskpLjy; 

 𝐴 apy; Fz;^rpnahd;iwf; Fj;jp> ,jd; mUNf tl;lr; Rw;whiuak; %yk; 𝐴𝐵 

Nfhl;il tiujy; 

 gpd;du; cz;ikj; J}uj;ij mse;J mstpilnahd;wpd;gb 𝐴𝐵 Nfhl;by; 

Fwpj;Jf; nfhs;sy; 

 𝐴𝐸 J}uj;ij mse;J milahskpLjy; 

 gpd;du; jsgPlj;ij 𝐵 Gs;spf;Ff; nfhz;L nry;yy; 

 cgfuzj;ij kPz;Lk; kl;lg;gLj;Jjy;. glj;jpy; cs;s 𝐵 Gs;sp epyj;jpy; cs;s 

𝐵 Gs;spia ntl;LkhW cgfuzj;ij ,lg;gLj;Jjy; 
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 𝐶 Gs;spia Nehf;fpathW xU NfhL tiujy; 

 𝐵𝐶 J}uj;ij mse;J mjid mstpilg;gb glj;jpy; Fwpj;Jf; nfhs;sy; 

 𝐶 Gs;spapd; kPJ 𝐶 ia ,lg;gLj;Jjy;. 𝐷 ,id Nehf;fpathW xU NfhL 

tiujy; 

 𝐷 ,Wjpf;NfhL 𝐸 Gs;sp kPJ nry;tJ mtrpakhFk;. mjd; %yk; glj;jpd; 

nrk;ikiar; Nrhjpj;Jf; nfhs;syhk;. 

 glj;jpd; gug;gsitf; fz;L fhzpapd; gug;gsitf; fhZjy; (20 Gs;spfs;) 

 

 

 

 

 

 

glk; 6 Gs;spfs; 

 

 

 

cgfuzq;fs; - (2 Gs;sp) 
 

c) cztpdJ Nghrizg; ngWkjp> ,ioaikg;G> Rit kw;Wk; Njhw;wk; Kjyhd 

gz;Gfis ,ad;wtiu NtWglhJ NgZtjd; %yk; czT gOjiljy; 

fhuzpfis nraw;ifahf fl;Lg;gLj;jp tPzhtijj; jtpu;j;J czit NgZtJk; 

czitf; ifahStJ czT ew;fhg;G MFk;. (6 Gs;spfs;) 

Fsp&l;Ljy; 

kpif Fsp&l;Ljy; 

ciw epiy cyu;j;jy; (3 × 2 = 6 Gs;spfs;) 

(tpsf;fk; 3 × 3 = 18 Gs;spfs;) 
 

07) a) mjpf msT> juk; Mfpad nfhz;lthwhd gapu;tpisr;riyg; ngWtjw;fhf kz; 

kw;Wk; fhw;Wf;Fupa #oy;fis MSif nra;J gapu;r; nra;ifia Nkw;nfhs;tJ.  

  (6 Gs;spfs;) 
1) gPilfs; kidapDs; GFtij jtpu;j;jy; 

 G+r;rp vjpu;g;G tiyia gad;gLj;jy; 

 fjTfis jpwe;J %Ltjid Fiwj;jy; 

 fz;zpf; fjT mikj;jy; 

 Copau; rPUilfisg; gad;gLj;jy; 

2) kidapDs; gPilfs; guTtijj; jLj;jy; 

 njhw;Wjyile;j jhtug; gFjpfis ePf;Fjy; 

 fz;zp itj;jy; 

 fe;jf thAitr; nrYj;jy; 

3) gPilf;fl;Lg;ghl;L cj;jpfs; 

 xd;wpize;j gPilf;fl;Lg;ghL (ngauply; 3 × 2 = 6 Gs;spfs;) 

 (tpsf;fk; 3 × 6 = 18 Gs;spfs;) 

𝒂 𝒃 

𝒄 
𝒅 

𝒆 

𝒂 𝒃 

𝒄 
𝒅 

𝒆 

𝒂 𝒃 

𝒆 

𝒂 𝒃 

𝒄 𝒆 

𝒂 𝒃 

𝒄 
𝒅 

𝒆 
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b) 1) tPlikg;gpd; NghJ 

 ,yj;jpudpay; fl;Lg;gLj;jpfs; gad;gLj;jy; 

 tspnaO tprpwpfs; gad;gLj;jg;gly; 

2) czT+l;lypd; NghJ 

 jd;dpaf;f czT> ePu; ghj;jpuq;fisg; gad;gLj;jy; 

3) Rfhjhu trjpfis toq;Fjypd; NghJ 

 Ez;zq;fp tiffisf; fl;Lg;gLj;jy; 

4)  ghy;fwj;jypd; NghJ 

 jhdpaq;fp ghy; fwf;Fk; ,ae;jpuq;fisg; gad;gLj;jy; 

5) tpyq;Ffis ,dq;fhZk; NghJ 

 czup gad;gLj;jy; 

6) Rfhjhu trjp toq;fypd; NghJ 

 cly; cNuhkq;fis thUtjw;F jhdpaq;fpj; J}upiffisg; gad;gLj;jy; 

(ngauply; 6 × 2 = 12 Gs;spfs;) 

 (6 × 3 = 18 Gs;spfs;) 

c) ehw;WNkil - tiutpyf;fzk; (6 Gs;spfs;) 

1) vupj;jy; 

2) #upa xspiag; gad;gLj;jpj; njhw;W ePf;fy; 

3) ,urhadj; njhw;W ePf;fy; 

4) J}kkhf;fy; (ngauply; 4 × 2 = 8 Gs;spfs;) 

 (tpsf;fk; 4 × 4 = 16 Gs;spfs;) 

08) a) gjpaKiw ,dg;ngUf;fk; - tiutpyf;fzk; (6 Gs;spfs;) 

1) Ntu;j;jz;Lf; fpoq;F 

2) cwpQ;rp 

3) Xb 

4) Fkpo; 

5) jz;Lf;fpoq;F 

6) FWq;fpil 

7) Fkpo; 

8) jz;LKfpo; (ngauply; 8 × 1 = 8 Gs;spfs;) 

 (cjhuzk; + tpsf;fk; 8 × 2 = 16 Gs;spfs;) 

 

b) mWtilf;F gpe;jpa ,og;G - tiutpyf;fzk; (6 Gs;spfs;) 

 mWtil nra;jy; 

 cgfuzq;fSk; mWtil KiwfSk; 

 tpisr;riyj; njupT nra;jYk; jug;gLj;jYk; 

 nghjpaply; 

 nfhz;L nry;yy; 

 fsQ;rpag;gLj;jy; 

 re;ijg;gLj;jy; (ngauply; 6 × 1 = 6 Gs;spfs;) 

 (tpsf;fk; 6 × 3 = 18 Gs;spfs;) 
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c) Nkw;gug;G ePu;g;ghrdk; vd;gJ <u;g;Gtpir %yk; epy Nkw;gug;gpd; topNa ePiu 

toq;Fk; kw;Wk; ePiu tpepNahfpf;Fk; El;gKiwia cs;slf;fpa $l;Lr; 

nrad;KiwahFk;. (5 Gs;spfs;) 

nts;sg;gLj;jy; / guty; 

rhy; 

ghj;jp 

epuy; 

NkhjpuKiw (ngauply; 5 × 1 = 5 Gs;spfs;) 

  (tpsf;fk; 5 × 4 = 20 Gs;spfs;) 

 

09) a) kdpjDf;Nfh> kdpjdhy; tsu;f;fg;gLk; ahNjDk; tpyq;Ff;Nfh gapuplg;gLk; 

ahNjDk; gapUf;Nfh> fsQ;rpag;gLj;jpa ahNjDk; cw;gj;jpg; nghUSf;Nfh 

kdpjdhy; gad;gLj;jg;gLk; ahNjDk; nghUSf;Nfh> nghUshjhu uPjpapy; jPq;F 

tpistpf;Fk; mq;fpfNs gPilfshFk;. (5 Gs;spfs;) 

 xspg;nghwp cgNahfpj;jy; / nte;ePupidg; gad;gLj;jp fl;Lg;gLj;jy; 

 vypg;nghwpia gad;gLj;jy; / G+r;rpj; njhw;Wf;fis ePupd; %yk; fOtpafw;wy; 

 Kl;fpisfis ,Oj;Jr; nry;yy; / goq;fis %bf;fl;Ljy; / ifapdhy; 

nghWf;fp moj;jy; 

 Fq;fpypak; G+rg;gl;l fapw;iw ,Oj;Jr; nry;yy; 

 Rsfhy; tprpWjy; (ngauply; 5 × 1 = 5 Gs;spfs;) 

 (tpsf;fk; 5 × 4 = 20 Gs;spfs;) 

 

b) 𝑝𝐻 

 𝐷𝑂 

 𝐶𝑂𝐷 

 𝐵𝑂𝐷 

 𝐸𝐶 

fbdj;jd;ik (ngauply; 5 × 1 = 5 Gs;spfs;) 

   (tpsf;fk; 5 × 5 = 25 Gs;spfs;) 
 

c) epakk;rhu; Kiw 

 rkr;rPuhd Kiwapy; gad;gLj;jg;gLk; 

 rJuk;> tl;lk; my;yJ ,aw;ifahd tbtq;fs; gad;gLj;jg;gLk; 

 xNu tifahd jhtuk; 

 jhtu ,dq;fspd; vz;zpf;if rhu;gstpy; FiwT 

 guhkupg;Gf;F mjpf nryT Vw;gLk; (5 × 3 = 15 Gs;spfs;) 

 

 epakk;rhuh Kiw 

 RahjPdkhd tbtj;ijf; nfhz;bUj;jy; 

 csneUf;fPl;ilf; Fiwf;fj;jf;f ,ay;ghd mikg;gpy; fhzg;gly; 

 Njitf;Nfw;g myq;fhuj;ij mjpfupf;fj;jf;f tifapy; $Wfs; gad;gLj;jg; 

gl;bUj;jy; 

 kid topghl;blk; Mfpatw;Wf;F nghUj;jkhdJ. 

 guhkupg;G ,yF (5 × 3 = 15 Gs;spfs;) 
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10) a)  

 

 

 

 

 

 

 

 

glk; 5 Gs;sp 

 

(1) ifg;gpbia Nky;Nehf;fp cau;j;Jk; NghJ (2) Kryk; fPo;Nehf;fp mirtJld; 

(3) cs;spSit thy;G %lg;gl;L (4) ntspNaw;W thy;G jpwf;fg;gLtjhy; 

cUisapDs; cs;s (5) tsp ntspNaWk;  

(6) ifgpbia fPo;Nehf;fp mirf;Fk; NghJ (7) Kryk; Nky;Nehf;fp mirtJld; 

(8) cs;spSit thy;G jpwe;J ntspNaw;Wk; thy;G %lg;gLk;. mg;NghJ 

cl;nry;yy; FohapYs;s tsp cUisapDs; ,Of;fg;gLk;. 

,t;thW (9) rpy jlitfs; nra;Ak; NghJ cs;spSitf; FohapDs; tsp 

mfw;wg;gLk;. 

gpd;du; ifgpbia NkNy cau;j;Jk; NghJ Kryk; fPo;Nehf;fp nrd;W ,jd; NghJ 

cl;GF thy;G %lg;gl;L ntspNaw;wy; thy;G jpwf;Fk;. 

,jd;NghJ cUisapy; cs;s ePu; NknyOk; (25 Gs;spfs;) 

 

b) Ez;zpdg;ngUf;fk; - tiutpyf;fzk; (6 Gs;spfs;) 

  jha;j;jhtuj;ij njupT nra;jYk; guhkupg;Gk; 

 Ex plant I ngWtjw;fhd MNuhf;fpakhd jha;j; jhtuj;ijj; njupT 

nra;J guhkupg;gNj ,jd; Nehf;fkhFk;. 

 J}rp mw;w ,lj;jpy; tsu;e;j jhtukhf ,Uj;jy; 

 ed;F tsu;r;rpaile;j MNuhf;fpakhd jhtukhf ,Uj;jy; 

 ituk; nrwpe;j jhtunkdpd; fj;jupj;jy; 

  Ex plant I jhgpj;jy; 

 ve;jnthU capUs;s jhtu ,ioaKk; gad;gLj;jyhk;. 

𝐸𝑔:− gpupapioak;> mUk;G> Kisak; 

 Ex plant Ig; ngWk; NghJ jhtuk; Gjpa mtj;ijapy; fhzg;gl Ntz;Lk;. 

  ngUf;fy; epiy  

 GFj;jy; nra;ag;gl;l Ex - plant nfhz;l tsu;g;Gg; ghj;jpuj;ij 

thAg;gupkhw;wk; eilngWk; tifapy; ftrkpl;L nghUj;jkhd #oy; 
epyik fpilf;Fk; tifapy; tsu;g;G miwapDs; itj;jy;  

 njhw;Wfs; mw;w tsu;g;G 1 − 2 𝑐𝑚 msT tsu;e;j gpd;du; cgtsu;g;Gf;Fg; 

gad;gLj;jy; 

 cgtsu;g;ig 6 − 12 tiuapy; Nkw;nfhz;L vz;zpf;ifia mjpfupj;jy; 

  Ntu; cUthjy; 

 irw;Nwhifdpd; mw;w tsu;g;G Clfj;ijj; jahu; nra;J ehw;Wf;fspy; 
Ntu;nfhs;sr; nra;jy;. 

 rpy re;jug;gj;jpy; Ntu;tpliy J}z;l xl;rprd; gad;gLj;jg;gLk; 

ifgpb 

ePiu ntspNaw;Wk; thapy; ntspNaw;Wk; thy;G 

cs;spSj;jy; thy;G 
Kryk; cUis 
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  Gwr; #oYf;Fg; gof;Fjy; 

 ed;whf Ntu;nfhs;sr; nra;ag;gl;l ehw;Wfis nkd;#L nfhz;L ePupy; 

(45℃) fOTjy;. 

 gq;fR ehrpdpfspy; 5 epkplk; itj;J njhw;W ePf;fg;gl;l tsu;g;G 

Clfj;jpy; eLjy; 

 eLif nra;ag;gl;l gpd;du; 100% <ug;gjd; fpilf;Fk; tifapy; nghypjPd; 

ciwapDs; ,l;L 𝑂𝑅 nghypj;jPd; miwapDs; itj;jy; 

 xU fpoikapd; gpd;du; gbg;gbahf <ug;gjidf; Fiwj;J 4 − 8 

fpoikfSf;fpilapy; rhjhuz #oy; <ug;gjDf;F khw;Wjy; 

 Gjpjhf ,iy Njhd;wpa gpd; ehw;Wf;fis Ntwhf;fp Ntwhd rhbfspy; 

el;L tpw;gidf;F tplg;gLk;. 

ngauply; 4 × 2 = 8 

tpsf;fk; 4 × 4 = 16  

 

c)  ,ypq;f epu;zaj;jpw;Ff; fhuzkhdit 𝑋𝑌 epw%u;j;jq;fs; MFk;. 

 𝑌 epw%u;j;j 𝐷𝑁𝐴 apYk; 𝑋 epw%u;j;j 𝐷𝑁𝐴 38% mjpfkhdjhFk;.  

 ,jdhy; GNshnuhspu; rhaq;fisg; gad;gLj;jp epw%l;Ltjd; %yk; 𝑋 

epw%u;j;jk; cau;e;jsT xspu;Tilajhf njd;gLk;. 

 ,t;thW rha%l;ba tpe;Jf;fis gha;r;ry; Fopakhdp (Flow Cytometer) 

Clhfj; Jspfshfg; gha;tjw;F Vw;ghL nra;ag;gLk;. 

 ,t;thW gha;ifapy;  Flow Cytometer ,y; fhzg;gLk; Nyru; fjpu;fshy; 

ngUksT xspu;T nfhz;l 𝑋 epw%u;j;jq;fs; milahsg;gLj;jg;gLk;. 

 𝑋,𝑌 epw%u;j;jq;fs; Neu; kiw Vw;wq;fs; nfhz;litahFk;.  

 gpd;du; ,it epue;jukhd cWjpahd kpd;Gyq; nfhz;l jl;bD}lhf gazQ; 

nra;Ak; nghOJ Neu; Vw;wq; nfhz;l 𝑋 epw%u;j;jq; nfhz;l tpe;Jf;fisAk; 

kiwNaw;wq; nfhz;l 𝑌 epw%u;j;jq; nfhz;l tpe;Jf;fisAk; milahsg;gLj;j 

KbahJ 

 ,we;j rpije;j tpe;Jf;fisAk; caup;thOk; tpe;Jf;fisAk; NtWgLj;jpf; 

nfhs;syhk;. 

(30 Gs;spfs;) 


