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gFjp II 
A  - mikg;Gf;fl;Liu. 

 
 vy;yh tpdhf;fspw;Fk; ,j;jhspNyNa tpilaspf;Ff. 

 

01. A. i)  

a. ,irthf;fk; vd;why; vd;d? 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

b. fz;lw; jhtuq;fspy; fhzg;glf;$ba ,dg;ngUf;fj;jpd; nghUl;lhd Xu; ,irthf;fj;ijf; 

Fwpg;gpLf. 

…………………………………………………………………………………………………….. 

ii) capuq;fpfspy; ntg;gepiyia xU rPuhd epiyapy; NgZtjw;Fg; nghWg;ghfTs;s ePupd; 

,ay;Gfs; ,uz;bidf; Fwpg;gpLf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

iii) Nrkpg;Gf; $whfTs;s ,uz;L ,Urf;fiul;Lf;fisf; Fwpg;gpl;L mtw;wpd; Mf;ff; 

$whfTs;s xU gFjpaq;fisj; jUf. 

……………………………………………..  …………………………………………… 

…………………………………………….  …………………………………………… 

iv) capuq;fpfspy; ,ypg;gpl;Lf;fshy; Mw;wg;gLk; nghJthd njhopy;fs; ehd;fpidj; jUf. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

B) i) fPNo jug;gLk; Gujq;fspd; fl;likg;G uPjpahd tifiaf; Fwpg;gpLf. 

a. my;Gkpd;  

…………………………………………………………………………………………….. 

b. nfhyh[d; ……………………………………………………………………………….. 

ii) Guj mikg;gopit Vw;gLj;Jk; Kftu;fisf; Fwpg;gpLf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 
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iii) 𝐷𝑁𝐴 apYk;  𝑅𝑁𝐴 apYk; fhzg;glf;$ba gpupkpbd; iejurd; %yk; / %yq;fs; vJ / 

vit? 

…………………………………………………………………………………………………….. 

iv) Jiz nehjpakhfj; njhopw;gLk; ,uz;L epa+f;fpspNahiul;Lfisg; ngaupLf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

v) EZf;Ff; fhl;bapd; ,U gpujhd rhuhkhwpfisAk;    Fwpg;gpl;L mtw;iwr; RUf;fkhf 

tpsf;Ff. 

1. ………………………………………………… 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

2. ………………………………………………… 

…………………………………………………………………………………………………

……………………………………………………………………………………………….. 

 

C) i) tpyq;Ff; fynkhd;wpd; KjYU nkd;rt;tpid Mf;Fk; $Wfis Fwpg;gpLf. 

   

………………………………………………………………………………………………………

…………. 

   

………………………………………………………………………………………………………

…………. 

ii) jhtuf; fynkhd;wpd; ,iokzpfshy; Mw;wg;gLk; ,U njhopy;fisf; Fwpg;gpLf. 

………………………………………………………………………………………………………

…………………………………………………………………………………………………… 

iii)  tpyq;Ff; fyq;fspd; fyj;jpw;Fg;Gwk;ghd jhaj;jpYs;s (𝐸𝐶𝑛𝑙) $Wfs; ,uz;bidj; 

jUf. 

………………………………………………………………………………………………………

……………………………………………………………………………………………………. 

 

02. A i) xLf;fw; gpupT vd;gjhy; ePu; tpsq;FtJ ahJ? 

…………………………………………………………………………………………………………

…………… 

…………………………………………………………………………………………………………

…………. 

ii) Kd;dtj;ij 𝐼 ,d; NghJ epw%u;j;jq;fspy; Vw;gLk; %d;W gpujhd epfo;Tfisf; Fwpg;gpLf. 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 
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iii) Nkd;Kf mtj;ij 𝐼 ,w;Fk; Nkd;Kf mtj;ij 𝐼𝐼 ,w;Fk; ,ilapYs;s gpujhd NtWghL 

ahJ? 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………… 

iv) fyg;gpuptpy; ika%u;j;jq;fspd; gq;fspg;G ahJ? 

…………………………………………………………………………………………………………

………….. 

v) tpyq;Ff; fyj;jpYk;> jhtuf; fyj;jpYk; FopAUtg; gpupT vt;thW epfo;fpd;wnjdr; 

RUf;fkhf tpsf;Ff.  

tpyq;Ff;fyk;.  

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

jhtuf;fyk; 

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

vi) ,ioAUg; gpupTf;Fupa fjpupid (𝑚𝑖𝑡𝑜𝑡𝑖𝑐 𝑠𝑝𝑖𝑛𝑑𝑙𝑒) Mf;Fk; $Wfs; vit? 

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

 

B) i) gpd;tUk; xt;nthU njhopiyAk; Nkw;nfhs;Sk; fyg;Gd;dq;fk; / cg fyf;$W xd;wpidf; 

Fwpg;gpLf. 

a. xspr;Rthrj;jpy; 𝐶𝑂2 cUthf;fy; …………………………………………………………... 

b. fhNghitjNuw;W mZNrgk; nra;jy; ……………………………………………………. 

c. nfhOg;gkpyq;fis nty;yq;fshf khw;Wjy; ……………………………………………. 

d. fpisf;Nfhg; Gujq;fisj; njhFj;jy; …………………………………………………….. 

ii) fyr; re;jp vd;why; vd;d? 

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

iii) tpyq;ff; fyq;fspYs;s fyr; re;jptiffisf; Fwpg;gpl;L mtw;wpdhy; Mw;wg;gLk; 

njhopnyhd;iwAk; jUf. 

tif       njhopy; 

…………………………………..   ……………………………………………. 

       …………………………………………….. 

………………………………….   ……………………………………………. 

       …………………………………………….. 

…………………………………..   ……………………………………………. 

       …………………………………………….. 
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C) fPNo jug;gl;Ls;s tupg;glk; xU mZNrgj; jhf;fj;ijf; Fwpf;fpwJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

i. NkNy jug;gl;l xl;Lnkhj;j nrad;KiwiaAk; ngaupLf. 

……………………………………………………………………………………………. 

ii. gpd;tUk; Mq;fpy vOj;Jf;fSf;Fupa Nru;itfisg; ngaupLf. 

a. ………………………………………………………  e. ……………………………………………………….. 

b. ………………………………………………………  f. ………………………………………………………… 

c. ………………………………………………………  g. ……………………………………………………….. 

d. …………………………………………………….. 

b 

Gujk; a b 

d b f fpsprNuhy; 

𝑁𝐻3 

ig&Ntw;W 

g 

Y 

X 
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iii. ig&Ntw;wpypUe;J 𝑔 cUthFk; NghJ Njhd;Wk; Nru;itfisj; jUf. 

……………………………………………………………………………………………

………………………………………………………………………………………….. 

iv. 𝑌 ,d; NghJ cUthFk; ,Wjp tpisTfisf; Fwpg;gpLf. 

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………. 

 

03. A i) jf;Nrhd;  (𝑇𝑎𝑥𝑜𝑛)  vd;gjhy; ePu; tpsq;FtJ ahJ? 

 

…………………………………………………………………………………………………………

…………… 

 

…………………………………………………………………………………………………………

…………… 

ii) a. [e;J ,uhr;rpag; ghFghl;by; GNuhf;fupNahl;lh mq;fpfs; vt;tpuhr;rpaj;Js; 

mlf;fg;gl;Ls;sd? 

……………………………………………………………………………………………………

………….. 

b. %yf;$w;W capupay; tpQ;Qhdj;jpd; tsu;r;rpapd; gpd;du; NkNy ii 𝑏  ,y; ePu; Fwpg;gpl;l 

,uhr;rpaj;Js; mlf;fg;gl;bUe;j mq;fpfisf; fhu;s;t+]; vt;ntf; $l;lq;fshfg; 

ghFgLj;jpdhu;? 

……………………………………………………………………………………………………

………………………………………………………………………………………………...... 

iii)  NkNy ePu;   ,y; $wpa ghFghl;Lf; $l;lq;fspy; fhzg;gLk; GNuhf;fupNahl;lhTf;Fupa fy 

xOq;fikg;gpd; nghUl;lhd ,ay;Gfs; jtpu;e;j NtWghLfs; %d;wpidf; Fwpg;gpLf. 

 $l;lk; …………………………………….  …………………………………………….. 

 NtWghLfs; ……………………………..  ……………………………………………. 

    …………………………….  ……………………………………………. 

    …………………………….  ……………………………………………. 

iv) ,U nrhw;ngauPL vd;gjdhy; ePu; tpsq;FtJ ahnjdr; RUf;fkhf tpsf;Ff. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

B)     

 

 

 

 

 

1. 𝐴𝑙𝑙𝑜𝑚𝑦𝑐𝑒𝑠    7. 𝑃𝑎𝑟𝑎𝑚𝑒𝑐𝑖𝑢𝑚 

2. 𝐴𝑔𝑎𝑟𝑖𝑐𝑢𝑠     8. 𝑀𝑒𝑡ℎ𝑎𝑛𝑜𝑐𝑜𝑐𝑐𝑢𝑠 
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3. 𝐴𝑠𝑐𝑎𝑟𝑖𝑠     9. Xzhd; 

4. 𝐺𝑛𝑒𝑡𝑢𝑚     10. kQ;rs; nrl;il ^sh 

5. 𝐼𝑐ℎ𝑡ℎ𝑦𝑜𝑝ℎ𝑖𝑠    11. kz;GO 

6. 𝑃𝑙𝑎𝑛𝑎𝑟𝑖𝑎     12. 𝑀𝑎𝑟𝑐ℎ𝑎𝑛𝑡𝑖𝑎 

   

rpwg;gpay;G        mq;fp vz; 

a. fho; ,ioaj;jpy; fho;f;fyd;fs; fhzg;gly;  …………………………………… 

b. clypd; ,Ugf;fq;fspYk; kQ;rs; epwg;gl;b  

fhzg;gly;.      …………………………………… 

c. xj;j tpj;jpAz;ik fhzg;gly;.   …………………………………… 

d. ,UKidAk; $k;gpa cUis tbt cly;  …………………………………… 

e. fyr;Rtu; Gujq;fshYk;> gy;rf;fiul;Lf;fshYk;  

Mdit.       ……………………………………. 

f. rpw;wb tpj;jpia cUthf;Fgit.   ……………………………………. 

g. khf;F> Ez;fUitf; nfhz;bUg;gJ.   ……………………………………. 

h. rTf;F KisAs;s ,aq;Ftpj;jpfs;  

fhzg;gLjy;.      ……………………………………. 

i. Xupd thw;nrl;il fhzg;gly;    ……………………………………. 

j. nfuw;wpNdw;wg;gl;l Njhy;    …………………………………… 

k. Rthiyf; Fkpo;fisf; nfhz;bUg;gJ  …………………………………… 

l. Gwf;fUf;fl;liyf; fhl;Lk; ,Ughypw;Fupait ……………………………………. 

 

C) i)  g+kpapy; Kjd; Kjypy; Njhd;wpa Kjw;fyj;jpid (𝑃𝑟𝑜𝑡𝑜𝑐𝑒𝑙𝑙) Mf;fpapUf;ff;$ba 

Nrjd %yf;$Wfs; vit? 

…………………………………………………………………………………………………... 

…………………………………………………………………………………………………… 

 

ii) a. g+kpapy; Kjd; Kjypy; Njhd;wpa xspj;njhFg;Gf;Fupa mq;fpf; $l;lk; vJ? 

………………………………………………………………………………………………. 

b. NkNy ePu; (𝑖𝑖. 𝑎) ,y; $wpa capupdf; $l;lk; capu;r;Rtl;L Mjhuq;fspd; gb 

cUthfpa ,Nahd; (𝑙𝑜𝑛) vJ? 

 ……………………………………………………………………………………………  

iii) ,yhkhu;f;fpd; $u;g;Gf; nfhs;ifapd; gpujhd Nfhl;ghLfs; (𝑃𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙𝑒𝑠) vit? 

……………………………………………………………………………………………………... 

iv) lhu;tpdpd; $u;gGf; nfhs;iapd; gb khwy;fis Vw;gLj;jp mq;fpfs; jg;gpg; gpiog;gjw;Fk; 

,dg;ngUf;Ftjw;Fk; rhjfkhf mikAk; rpwg;gpay;Gfs; vit? 

…………………………………………………………………………………………………… 

   

04. A i) a. gpupapioak; vd;why; vd;d? 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………… 

b. gpupapiof; fyq;fspd; nghJthd repwg;gpay;Gfs; ahit? 

 ……………………………………………………………………………………………………

……………………………………………………………………………………………………
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……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………………………………………………… 

ii) jz;Lr;rpf;Fk; NtUr;rpf;Fk; ,ilapy; fhzg;gLk; NtWghLfspy; %d;wpidf; Fwpg;gpLf. 

jz;Lr;rp      NtUr;rp 

……………………………….   ……………………………………………. 

……………………………….   ……………………………………………. 

……………………………….   ……………………………………………. 

 

 

iii) jhtu Nkw;gug;gpy; fhzg;glf;$ba tpNrl fyq;fisf; Fwpg;gpLf. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………… 

iv) a. ,iynahOq;F vd;gJ ahJ? 

…………………………………………………………………………………………………

……………………………………………………………………………………………….. 

b.  jhtuq;fspy; ,iynahOq;fpd; Kf;fpaj;Jtk; ahJ? 

 ……………………………………………………………………………………………… 

 

B) i) ,iytha;fis %lr; nra;tjpy; mg;rprpf; mkpyj;jpd; tfpghfj;ijr; RUf;fkhf tpsf;Ff. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

…………………………………………………. 

ii)  fho;f; fyd;fs;> Fow;Nghypfs; Mfpait mg;Nghg;gpsh];l; ghijahff; fUjg;gLtNjd;? 

 …………………………………………………………………………………………………… 

iii) a. jhtuq;fSf;F mj;jpahtrpa %yfq;fs; vd;gjhy; ePu; tpsq;FtJ ahJ? 

 ……………………………………………………………………………………………………

…………………………………………………………………………………………………… 

b. gpd;tUk; mj;jpahtrpakhd %yfq;fspd; jhtuq;fshy; mfj;JwpQ;Rk; xU tbtj;ijAk; 

gpujhd njhopnyhd;iwAk; Fwpg;gpLf. 

 %yfk;    mfj;JwpQ;rg;gLk;   gpujhd njhopy; 

      tbtk; 

 nghRguR   …………………………. …………………………… 

 Nghud;    …………………………. …………………………… 

iv)   xd;Wf;nfhd;W JizahFe; jd;ik vd;why; vd;d? 

 ……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………… 

v)  Xnul;Yz;zy; vt;thW xl;Lz;zpapay;gpypUe;J NtWgLfpd;wJ? 
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…………………………………………………………………………………………………..…

…………………………………………………………………………………………………….. 

 

C) i) jhtu tsu;rpr; rPuhf;fpfs; vd;why; vd;d? 

 

 ………………………………………………………………………………………………………

…………… 

 

 ………………………………………………………………………………………………………

……………  

 ii) fPNo jug;gLk; xt;nthU njhopw;ghl;ilAk; GupAk; jhtu tsu;r;rpr; rPuhf;fpnahd;iwf; 

Fwpg;gpLf. 

  a. ,iyfspy; ntl;L gil cUthjiyj; jhkjg;gLj;jy;. ……………………………….... 

  b. tpj;Jf;fs; ,sk; epiyapy; Kisg;gijj; jLj;jy;.    ………………………………… 

  c. gf;fg;ghlhd tsu;r;rpiaj; Jupjg;gLj;jy;.    ………………………………… 

 

 iii)  a.  𝑃𝑜𝑔𝑜𝑛𝑎𝑡𝑢𝑚   b. 𝑁𝑒𝑝ℎ𝑟𝑜𝑙𝑒𝑝𝑖𝑠 

  c.  𝑆𝑒𝑙𝑎𝑔𝑖𝑛𝑒𝑙𝑙𝑎   d. 𝐶𝑦𝑐𝑎𝑠 

  e. 𝑂𝑟𝑦𝑧𝑎 

  NkNy jug;gl;l jhtuq;fspd; tho;f;iftl;l epiyfSld; njhlu;Gila rpy ,ay;Gfs; 

fPNo jug;gl;Ls;sd. 

  mt;tpay;Gf;Fg; nghUj;jkhd jhtuk; / jhtuq;fspd; Mq;fpy vOj;J / vOj;Jf;fisf; 

nfhz;L Fwpg;gpLf. 

  1. Xupy;yKs;s Gzupj;jhtuk;    …………………………………………….. 

  2. tpy;iyaj;jpDs; tpj;jpf;fyd;   …………………………………………….. 

  3. Jiz tsu;r;rpiaf; fhz;gpj;jy;  …………………………………………….. 

  4. Kisag;igiaf; nfhz;bUj;jy;  …………………………………………….. 

  5. khtpj;jp ntspr;#oYf;F tpLtpf;fg;gly; …………………………………………….. 
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gFjp II 
B - fl;Liu tpdhf;fs; 

 tpUk;gpa ,uz;L tpdhf;fSf;F kl;Lk; tpilaspf;Ff. 

 nghUj;jkhd ,lq;fspy; njspthfg; ngauplg;gl;l tupg;glq;fis tiuf. 

 

05.      

a) xspj; njhFg;gpd; fy;tpd; tl;lj;ij tpgupf;Ff. 

b) 𝐶3 jhtuq;fspy; xspr;Rthrj;jpd; jhf;fj;ij (𝑖𝑚𝑝𝑎𝑐𝑡)  tpsf;Ff. 

c) 𝐶3 jhf;fg;ghij vt;thW xspr;Rthrj;ij ,opts thf;Ftjw;fhff; $u;g;gile;Js;sJ 

vd;gijr; RUf;fkhf tpsf;Ff. 

 

06.    

a) cupa ,ioaj;jpd; fl;likg;ig tpgupf;Ff. 

b) mQ;rpNau;]; Nghk;fspy; cupaf;nfhz;L nry;yypd; mbg;gil ,ay;GfisAk; 

nghwpKiwfisAk; tpgupf;Ff. 

 

07. gpd;tUtdtw;wpw;Fr; RUf;ff; Fwpg;Gfs; vOJf. 

a) fyq;fspy; nehjpar; nraw;ghLfspd; xOq;fhf;fg; nghwpKiw. 

b) jw;fhyg; ghFghl;L KiwAk; mjd; mbg;gilAk;  

c) mbg;gilapioak;. 
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