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1muR tpdhj;jhs;fs; ? tpilfSld;

muR khjpup tpdhj;jhs; 2019?20
tFg;g[: X mwptpay; 1

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75
mwpt[iufs; : 1.  midj;J tpdhf;fSk; rupahfg; gjpthfp cs;sjh vd;gjidr; rupghu;j;Jf; 

bfhs;st[k;. mr;Rg;gjptpy; FiwapUg;gpd;/ miwf; fz;fhzpg;ghsuplk; 

cldoahfj; bjuptpf;ft[k;.

 2.  ePyk; my;yJ fUg;g[ ikapid kl;Lnk vGJtjw;Fk; mof;nfhoLtjw;Fk; 

gad;gLj;j ntz;Lk;. gl=;fs; tiutjw;F bgd;rpy; gad;gLj;jt[k;.

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. uhf;bfl; Vt[jypy; ?????? tpjpfs; gad;gLj;jg;gLfpwJ.

 m) epa{l;ldpd; @d;whk; tpjp M) epa{l;ldpd; bghJ <u;g;gpay; tpjp

 ,) neu;nfhl;L ce;j khwh nfhl;ghL   <) m kw;Wk; ,

2. fpnyhthl; kzp vd;gJ vjDila myF>

 m) kpd;jil vz; M) flj;J jpwd; ,) kpd; Mw;wy; <) kpd;jpwd;

3. jd;dpr;irahf fjpupaf;f=;fis btspapLk; jpwd; bgw;w jdpkk; ??????

 m) Ni M) Pd ,) Pt <) U
4. fPH;f;fz;ltw;Ws; vJ @tQ @yf;TW>

 m) FSf;nfh!;  M) \Pypak;

 ,) fhu;gd;il Mf;i!L   <) i\l;u$d;

5. ,urf;fyit cUthf;fypy; njitg;gLk; Kf;fpakhd cnyhfk; ??????

 m) Ag M) Hg ,) Mg <) Al
6. xU fiurypy; kpff; Fiwe;j mst[ bfhz;l Twpid ?????? vd;fpnwhk;.

 m) fiubghUs; M) fiug;ghd; ,) fiury; <) TH;kk;

7. tpgj;J fhuzkhf ‘O’ ,uj;j tifiar; rhu;e;j xUtUf;F mjpf ,uj;j ,Hg;g[ 

Vw;gLfpwJ. ,e;epiyapy; mtUf;F ?????? ,uj;j tifia kUj;Jtu; brYj;Jthu;.

 m) ‘O’ tif M) ‘AB’ tif ,) ‘A’ my;yJ ‘B’ <) midj;J tif

8. mst[f;F kp+;rpa kJg;gHf;fj;jpdhy; cUthtJ ??????.

 m) +hgf kwjp  M) fy;yPuy; rpijt[

 ,) khaj;njhw;wk;    <) @isr; bray;ghL Fiwt[

9. fhw;wpy;yh Rthrj;jpd; @yk; cUthtJ ??????.

 m) fhu;nghi\l;nul; M) vj;jpy; My;f\hy;

 ,) mrpl;ily; nfh V <) igUntl;
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  mwptpay;2 IDEAL 

10. fh!;ghupad; gl;ilfs; ntupd; ?????? gFjpapy; fhzg;gLfpwJ.

 m) g[wzp M) gpj; ,) bgupirf;fps; <) mfj;njhy;

11. ?????? vdg;gLtJ g{kpapd; mog;g[wj;jpy; mike;Jss; nrW kw;Wk; jhJf;fs; 

ml=;fpa bkd;ikahd ghiw mLf;Ffisf; Fwpg;gjhFk;.

 m) n&y; M) bgl;nuhypak; ,) kPj;njd; <) epyf;fpup

12. gy nfhg;g[fs; nrkpf;fg;gLk; ,lk; ??????.

 m) nfhg;g[j; bjhFg;g[ M) bgl;o ,) Paint <) !;nfdu;

 gFjp ? II 
Fwpg;g[:  i) vitnaDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf gjpyspf;ft[k;.

13. epa{l;ldpd; ,uz;lhk; tpjapid TWf.

14. fpl;lg;ghu;it Fiwghl;ow;fhd fhuzj;ijf; TW.

15. vjpbuhypf;Fj; njitahd Fiwe;jgl;rj; bjhiyt[ vd;d>

16. btg;g epiyia mjpfupf;Fk; nghJ tpidapd; ntfk; mjpfupf;fpwJ. Vd;>

17. nrhg;g[ kw;Wk; olu;b$z;l;il ntWgLj;Jf.

18. Kaypd; gy; tha;g;ghl;oid vGJf.

19. `nghy;o=;~ vd;why; vd;d> mjid vt;thW braw;ifahf Cf;Ftpf;fyhk;>

20. bfhLf;fg;gl;Ls;s glj;jpy; A, B, C kw;Wk; D Mfpa ghf=;fis milahsk; 

fhzt[k;.

21. g[ij capu;g; got=;fspd; fhyj;ij vt;thW fzf;fplyhk;>

22. 10 TYk; kpd;D}l;lk; 5 tpeho neuk; xU kpd; tpsf;fpd; tHpahf gha;fpwJ vdpy; 

mjd; tHpna bry;Yk; kpd;D}l;lj;jpd; mst[ vd;d>

 gFjp ? III 
Fwpg;g[:  i) vitnaDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32?f;F fl;lhakhf gjpyspf;ft[k;.

23. ce;j khWghl;Lf; nfhl;ghl;il Twp mjid bka;g;gpf;f.

24. i)  Ftpbyd;R xd;wpy; F kw;Wk; 2F g[s;spfSf;F ,ilna bghUs; itf;fg;gLk; 

nghJ cUthf;fg;gLk; gpk;gj;jpw;fhd fjpu; tiuglk; tiuf.

 ii) xU fnyhup tiuaW.

25. i)  5 Mk;gpau; kpd;ndhl;lk; gha[k; xU kpd;Rw;wpy; xU tpdho neuj;jpy; gha[k; 

vyf;l;uhd;fspd; vz;zpf;ifia fzf;fpLf.

 ii) lhg;su; tpist[ eilbgw Koahj ,uz;L NHy;fis TWf.

26. xg;g[ @yf;TW epiwf;Fk; Mtp mlu;j;jpf;Fk; cs;s bjhlu;gpid tUtp.

27. cnyhf mupkhdj;ij jLf;Fk; Kiwfis tptup.

28. epa{uhdpd; mikg;igj; jFe;j glj;Jld; tptup.
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3muR tpdhj;jhs;fs; ? tpilfSld;

29. m)  bfhLf;fg;gl;l gFjpia goj;J fPnH bfhLf;fg;gl;l tpdhf;fSf;F 

tpilaspf;ft[k;.

    J}a bel;ilg; gl;lhzpr; broahdJ J}a Fl;ilg; gl;lhzpr; broa[ld; 

fyg;gpdk; bra;ag;gl;lJ. ,jd; @yk; fpilj;j (Kjy; re;jjp) jhtuk; 

fyg;gpdk; bra;ag;gl;L (,uz;lhk; re;jjp) jhtu=;fis cUthf;fpaJ.

  i) F1 jhtu=;fs; vtw;iw xj;J ,Ue;jd>

  ii)  F2 re;jjpapy; njhd;wpa bel;il kw;Wk; Fl;ilj; jhtu=;fspd; tpfpjk; 

vd;d>

  iii) vt;tifj; jhtuk; F1 kiwf;fg;gl;L F2 re;jjpapy; kPz;Lk; cUthdJ>

 M) irndh ? Mupf;Fyhu; fQ ``ng!; nkf;fu;~~ vd;W Vd; miHf;fg;gLfpwJ>

30. ntWghL jUf.

 i) xU tpj;jpiyj; jhtu ntu; kw;Wk; ,Utpj;jpiyj; jhtu ntu;.

 ii) fhw;W Rthrk; kw;Wk; fhw;wpy;yh Rthrk;

31. i)  ,ja neha;fs; Vw;gLtijj; jLf;f nkw;bfhs;Sk; Kd;bdr;rupf;if 

eltof;iffisf; TWf.

 ii)  iyrpd; mkpndh mkpyk; brwpe;j ,uz;L kf;fhr;nrhs fyg;g[apup tiffspd; 

bgaiu vGJf.

32. i) mQf;fU gpst[ kw;Wk; mQf;fU ,iztpd; jd;ikfis vGJf.

 ii) 0.01M HNO3 fiurypd; pH kjpg;g[ fhz;f.

 gFjp ? IV 
Fwpg;g[:   i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. ii) xt;bthU tpdhtpw;Fk; VG 

kjpg;bgz;fs;. iii) njitahd ,l=;fspy; glk; tiuf. 3×7=21
33. m) i) ghapy; tpjpiaf; TWf.

  ii)  jputj;jpd; cz;ik btg;g tpupt[ kw;Wk; njhw;w btg;g tpuptpid 

mstpLk; nrhjidia bjspthd glj;Jld; tptup.

(my;yJ)

 M) i)  xU xyp @ykhdJ 50 kPtp–1 jpirntfj;jpy; Xa;t[ epiyapy; cs;s 

nfl;Feiu nehf;fp efUfpwJ. nfl;Feuhy; czug;gLk; xyp @yj;jpd; 

mjpu;btz;zhdJ 1000Hz MFk;. me;j xyp @ykhdJ Xa;t[ epiyapy; 

cs;s nfl;Feiu tpl;L tpyfpr; bry;Yk; nghJ czug;gLk; njhw;w 

mjpu;btz; vd;d> (xypapd; jpirntfk; 330 kPtp–1)

  ii)  5 fp.fp epiwa[s;s bghUbshd;wpd; neu;nfhl;L ce;jk; 2 fp.fp. kPtp–1 vdpy; 

mjd; jpirntfj;ij fzf;fpLf.

34. m) i) 1.51 × 1023 @yf;TW ePupd; (H2O) epiwiaf; fhz;f.

  ii) 46 fp nrhoaj;jpd; nkhy;fisf; fhz;f.

  iii) 36 fp ePupy; cs;s @yf;TWfspd; vz;zpf;ifia fhz;f.

(my;yJ)

 M) fiujpwidg; ghjpf;Fk; gy;ntW fhuzpfisg; gw;wp Fwpg;g[ tiuf.

35. m) i)  ijuha;L \hu;nkhd;fs; Vd; ``MSik \hu;nkhd;fs;~~ vd;W 

miHf;fg;gLfpd;wd>
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  mwptpay;4 IDEAL 

  ii) `@tpizt[~ ? tiuaW.

  iii) fhLfspd; Kf;fpaj;Jtk; gw;wp TWf.

(my;yJ)

 M) i)  ml;ilapy; fhzg;gLk; xl;Lz;zp jftikg;g[fs; vitnaDk; 

@d;wpid vGJf.

  ii) gupzhkj;jpw;fhd ce;J tpirahf ,aw;ifj; nju;t[ cs;sJ. vt;thW>

***

tpilfs; tpdhj;jhs; ? 1muR khjpup tpdhj;jhs; ? 2019?20

 gFjp ? I 
1. <)  m kw;Wk; ,

2. ,) kpd; Mw;wy;

3. <) U
4. ,) fhu;gd;il Mf;i!L

5. M) Hg
6. m) fiubghUs;

7. m) 'O' tif

8. M) fy;yPuy; rpijt[

9. M) vj;jpy; My;f\hy;

10. <) mfj;njhy;

11. M) bgl;nuhypak;

12. m) nfhg;g[j; bjhFg;g[

 gFjp ? II 
13. epa{l;ldpd; ,uz;lhk; tpjp:

 bghUbshd;wpd; kPJ bray;gLk; tpirahdJ mg;bghUspd; ce;j khWghl;L 

tPjj;jpw;F neu;jftpy; mika[k;. nkYk; ce;j khWghL tpirapd; jpirapnyna 

mika[k;.

 F = m × a
14. fpl;lg;ghu;it Fiwghl;ow;fhd fhuzk;:

 � fpl;lg;ghu;it FiwghlhdJ tpHpf;nfhsk; rpwpJ ePz;L tpLtjhy; 

Vw;gLfpwJ.

 � tpHpbyd;rpd; Ftpaj; J}uk; FiwtjhYk;/ tpHp byd;rpw;Fk;/ tpHpj;jpiuf;Fk; 

,ilnaa[s;s bjhiyt[ mjpfupg;gjhYk; ,f;FiwghL Vw;gLfpwJ.

 � fz;zpd; nra;ikg; g[s;spahdJ <upyhj; bjhiytpy; mikahky; fz;zpd; 

mz;ikg;g[s;spia nehf;fp efu;e;JtpLfpwJ.

15. vjpbuhypg;gpw;Fj; njitahd Fiwe;jgl;r bjhiyt[:

 17.2 kP MdJ vjpbuhypg;gpw;Fj; njitahd Fiwe;jgl;r bjhiyt[ MFk;.

16. btg;gepiyia mjpfupf;Fk;nghJ tpidapd; ntfk; mjpfupf;fpwJ:

 Vbddpy;/ 

 � btg;gk; mjpfupf;Fk;nghJ tpidgLbghUs;fspd; gpizg;g[fs; vspjpy; 

cile;J tpidapd; ntfk; mjpfupf;fpwJ.

 � bgUk;ghyhd tpidfspy; btg;gepiy mjpfupf;Fk;nghJ tpidapd; ntfKk; 

mjpfupf;fpwJ.
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5muR tpdhj;jhs;fs; ? tpilfSld;

17. nrhg;g[ ? olu;b$z;l;:

nrhg;g[ olu;b$z;l;

1. ,J ePz;l r=;fpyp mikg;igg; 

bgw;w fhh;ghf;rpypf; mkpy=;fspd; 

nrhoak; cg;g[fs;.

,J ry;nghdpf; mkpyj;jpd; nrhoak; 

cg;g[fs;.

2. fod ePupy; gad;gLj;j KoahJ. fod ePupYk; rpwg;ghf ryit bra;ayhk;.

3. caupa rpijt[ mila[k; jd;ik 

bfhz;lJ.

caupa rpijt[ mila[k; jd;ik mw;wJ.

4. fod ePUld; nrUk;nghJ 

(!;fk;) got[fis cUthf;Fk;.

fod ePUld; nrUk;nghJ (!;fk;) 

got[fis cUthf;fhJ.

18. Kaypd; gy; tha;ghL:

 Kaypd; gy; tha;ghL = 0 3 32 , , ,1 0 2 3
2033
1023

I C PM M

= ,J 

0 3 32 , , ,1 0 2 3
2033
1023

I C PM M

=  vd;Wk; vGjg;gLk;.

19. nghy;o=;:

 jpObud jz;L ePl;rpailtJk; mjd; bjhlu;r;rpahf kyu;jYk; epfH;tjw;F 

nghy;o=; vd;W bgau;.

 braw;ifahf cUthf;Fjy;:

 beU=;fpa ,iyaLf;fk; bfhz;l jhtu=;fspd; kPJ $pg;uy;ypd;fisj; bjspf;Fk; 

nghJ nghy;o=;if braw;ifahf cUthf;fyhk;.

20. bfhLf;fg;gl;Ls;s glj;jpd; ghf=;fs;:

 A ? ,d;bld;"  B ? vf;i!d;"  C ? cw;gj;jp bry;"  D ? cly; cl;fU

21. g[ij capu;g; got=;fspd; fhyj;ijf; fzf;fply;:

 � got=;fspd; tajpid mtw;wpy; cs;s fjpupaf;fj; jdpk=;fshy; 

fz;Lgpof;fyhk;.

 � mj;jdpk=;fs; fhu;gd;/ a[nudpak;/ fhuPak; kw;Wk; bghl;lhrpakhf ,Uf;fyhk;.

 � capupHe;j jhtu=;fSk; tpy=;FfSk; fhu;gid cl;bfhs;tjpy;iy.

 � ,we;j gpd;g[ mtw;wpYs;s fhu;gd; mHpaj; bjhl=;FfpwJ.

 � ,tw;wpYs;s fhu;gd; (C14) msitf; bfhz;L mit vg;nghJ capupHe;jJ 

vd;gij mwpe;Jbfhs;s Koa[k;.

22. jPu;t[:

 Q = 10 TYk;" t = 5 tpdho

 kpd;ndhl;lk; I = 
Q
t  = 

10
5

  = 2 A
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 gFjp ? III 

23. ce;j khWghl;Lf; nfhl;ghL:

  g[wtpir VJk; jhf;fhj tiuapy; xU bghUs; my;yJ Xu; mikg;gpd;kPJ 

bray;gLk; bkhj;j neu;nfhl;L ce;jk; khwhky; ,Uf;Fk;.

 A kw;Wk; B vd;w ,U bghUl;fspd; epiwfs; Kiwna m1 kw;Wk; m2
 mit neu;nfhl;oy; gazpf;fpwJ vdpy;/

 mtw;wpd; Muk;gj; jpirntf=;fs; u1 kw;Wk; u2 
 bghUs; A MdJ B I tpl mjpf jpirntfj;jpy; bry;fpwJ vdpy; u1 > u2
 t vd;w fhy ,ilbtspapy; bghUs; A MdJ B kPJ nkhjiy Vw;gLj;JfpwJ. 

nkhjYf;Fg; gpwF mg;bghUs;fs; mnj neu;nfhl;oy; v1 kw;Wk; v2 jpirntfj;jpy; 

gazpg;gjhff; bfhz;lhy;/

 epa{l;ldpd; ,uz;lhk; tpjpg;go/ 2 2
2

1 1
1

( )

( )

B

A

v uF m
t

v uF m
t

-
=

-
= A apd; kPJ B bray;gLj;Jk; tpir   

2 2
2

1 1
1

( )

( )

B

A

v uF m
t

v uF m
t

-
=

-
=

 epa{l;ldpd; @d;whk; tpjpg;go/

 A apd; kPJ bray;gLk; tpirahdJ B apd; kPJ bray;gLk; vjpu;tpirf;F rkk;.

 tpir  =  vjpu;tpir

 FA  =  – FB

 

2 2
2

1 1
1

( )

( )

B

A

v uF m
t

v uF m
t

-
=

-
=  = 2 2

2

1 1
1

( )

( )

B

A

v uF m
t

v uF m
t

-
=

-
=

 m1 v1 + m2 v2 = m1 u1 + m2 u2
  ,r;rkd;ghL/ me;epfH;tpy; btsptpirapd; jhf;fk; VJk; ,y;yhjnghJ 

nkhjYf;Fg; gpd; cs;s bkhj;j ce;j kjpg;g[ nkhjYf;F Kd; cs;s bkhj;j ce;j 

kjpg;gpw;Fr; rkk; vd;gijf; fhl;LfpwJ. ,J bghUspd; kPJ bray;gLk; bkhj;j 

ce;jk; xU khwpyp vd;w neu;nfhl;L ce;j mHptpd; tpjpapid epqgpf;fpwJ.

24. i)  Ftpd;byd;R xd;wpy; F kw;Wk; 2F g[s;spfSf;F ,ilna bghUs; 

itf;fg;gLk;nghJ cUthf;fg;gLk; gpk;gj;jpw;fhd fjpu; tiuglk;:

  

www.Padasalai.Net

Kindly send me your district Questions & keys to email id - Padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.Padasalai.Net/


7muR tpdhj;jhs;fs; ? tpilfSld;

 ii) fnyhup:

   xU fpuhk; epiwa[s;s ePupd; btg;gepiyia 1°C cau;j;jj; njitg;gLk; btg;g 

Mw;wypd; mst[ xU fnyhup vdg;gLk;.

25. i)  jPu;t[:

 kpd;ndhl;lk; = 
kpd;D}l;lk;

fhyk;

 kpd;D}l;lk; = kpd;ndhl;lk; × fhyk;

  = 5 × 1 = 5C

 1 vyf;l;uhd; = 19
1

1.6 10 C-´
   =  5 × 19

1
1.6 10 C-´

  = 3.125 × 10–19

 ii) lhg;su; tpist[ eilbgw Koahj NHy;fs;:

 � xyp @yk; (s) kw;Wk; nfl;Feu; (L) ,uz;Lk; Xa;t[ epiyapy; ,Uf;Fk;nghJ

 � xyp @yk; kw;Wk; nfl;Feu; rk ,ilbtspapy; ,Uf;Fk;nghJ

 � xyp @yk; kw;Wk; nfl;Feu; xd;Wf;bfhd;W br=;Fj;jhf efUk;nghJ

 � xyp @ykhdJ tl;lg;ghijapd; ikag; gFjpapy; mike;J nfl;Feu; 

tl;lg;ghijapy; efUk;nghJ

  Mfpa NH;epiyfspy; lhg;su; tpisthdJ eilbgWtjpy;iy.

26. xg;g[ @yf;TW epiwf;Fk; Mtp mlu;j;jpf;Fk; cs;s bjhlu;g[:

 xg;g[ @yf;TW epiw:

   xU tha[ my;yJ Mtpapd; xg;g[ @yf;TW epiw vd;gJ xU @yf;TW tha[ 

my;yJ Mtpapd; epiwf;Fk; xU i\l;u$d; mQtpd; epiwf;Fk; ,ilnaa[s;s 

tpfpjkhFk;.

 Mtp mlu;j;jp:

   khwh btg;gepiy kw;Wk; mGj;j epiyapy; xU Fwpg;gpl;l gUkDs;s tha[ 

my;yJ Mtpapd; epiwf;Fk; mnj gUkDs;s i\l;u$d; mQtpd; epiwf;Fk; 

cs;s tpfpjnk `Mtp mlu;j;jp~ vdg;gLk;. 

  Mtpmlu;j;jp (V.D) = 

jp.bt.m epiyapy; Fwpg;gpl;l gUkDs;s tha[ (m) 

Mtpapd; epiw

mnj gUkDs;s H mQtpd; epiw

   mnj gUkDs;s H mQtpd; epiw mtbfl;nuh tpjpg;go rkgUkDs;s 

tha[f;fs; midj;Jk; rkmst[ vz;zpf;ifapyhd @yf;TWfisf; 

bfhz;oUf;Fk;. xU gUkDs;s tha[tpy; ‘n’ vz;zpf;ifapyhd @yf;TWfs; 

cs;sjhff; bfhz;lhy;

  Mtpmlu;j;jp (jp.bt.m) = 
‘n’ @yf;TW tha[ (m) Mtpapd; epiw

‘n’ @yf;TW H epiw

  n = 1 vdf; bfhz;lhy;

  Mtp mlu;j;jp = 
1 @yf;TW tha[ (m) Mtpapd; epiw

1 @yf;TW H epiw
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  i\l;u$d; <uQ @yf;TW Mjyhy;

  Mtp mlu;j;jp = 
1 @yf;TW tha[ (m) Mtpapd; epiw

2 i\l;u$d; mQf;fspd; epiw

  Mtp mlu;j;jpia @yf;TW epiwa[ld; bjhlu;g[gLj;j 

  Mtp mlu;j;jp = 
1 @yf;TW tha[ (m) Mtpapd; epiw

2×1 i\l;u$d; mQtpd; epiw
   ..... (1)

  xg;g[ @yf;TW epiw = 
1 @yf;TW tha[ (m) Mtpapd; epiw

1 i\l;u$d; mQtpd; epiw
  ..... (2)

  rkd;ghL (2) I (1) ,y; gpujpapl

  Mtp mlu;j;jp = 
xg;g[ @yf;TW epiw

2
  tha[ (m) Mtpapd; 2 × Mtp mlu;j;jp = xg;g[ @yf;TW epiw

27. cnyhf mupkhdj;ijj; jLf;Fk; Kiwfs;:

 � cnyhff; fyitahf;fy;: cnyhf=;fis xd;nwhblhd;W fye;J fyitahf;fy; 

@yk; mupkhdj;ijj; jLf;fyhk;. v.fh: JUg;gpof;fhj ,Uk;g[.

 � cnyhfj;jpd; kPJ ghJfhg;ghd fyit g{Rjy; mupkhdj;ijj; jLf;Fk;.

 � kpd;Kyhk; g{Rjy;: ,k;Kyhk; g{Rtjhy; Jj;jehff; fhu;gndl; vd;Dk; 

ghJfhg;g[g; glyk; ,Uk;gpd; nky; gofpwJ. ,BJ mupkhdj;ijj; jLf;fpwJ. 

Xu; cnyhfj;ij kw;bwhU cnyhfj;jpd; nky; kpd;rhuj;jpd; @yk; g{Rtjw;F 

kpd;Kyhk; g{Rjy; vd;W bgau;. ,k;Kiw mupkhdj;jpypUe;J ghJfhg;gspf;Fk; 

gsgsg;ig mjpfupf;Fk;.

28. epa{uhd;fs;: 

 epa{uhd;fs; my;yJ euk;g[ bry;fs; vd;git euk;g[ 

kz;lyj;jpd; mikg;g[ kw;Wk; bray;uPjpapyhd 

mog;gil myFfs; MFk;. epa{uhd; vd;gJ @d;W 

gFjpfisf; bfhz;lJ.

 i.  irl;lhd; (m) bry; clyk; (m) bgupnfupahd;:

    ,jd; ika cl;fUtpy; irl;nlhgpshrk; 

epuk;gpa[s;s gFjp epa{nuhgpshrk; vd;W 

miHf;fg;gLfpwJ. ,jDs; mstpy; bgupa 

ehrpy; Jfs;fs; epuk;gpa[s;sJ. epa{uhd;fs; 

gFg;gila[k; jd;ikaw;wit.

 ii. blz;l;iul;Lfs;:

    bry; clyj;jpd; btspg;g[wkhf gy;ntW 

fpisj;j gFjpfs; fhzg;gLfpd;wd. ,it 

euk;g[j; J}z;ly;fis irl;lhid nehf;fpf; 

flj;JfpwJ. gpw euk;g[ bry;fspypUe;J 

bgwg;gLk; rkpf;i+fis cs;th=;fpf; 

bfhs;Sk; gug;gpid mjpfkhf;Ffpd;wd.
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9muR tpdhj;jhs;fs; ? tpilfSld;

 iii. Mf;rhd;:

    Mf;rhd; vd;gJ jdpj;j ePskhd bky;ypa mikg;g[ MFk;. ,jd; 

Kot[g;gFjp Ez;zpa fpisfshfg; gpupe;J FkpH; nghd;w rpdhg;of; FkpH; 

gFjpfshf Kofpd;wJ. ,it J}z;ly;fis irl;lhdpypUe;J vLj;Jr; 

bry;fpd;wd.

 iv. ikaypd; ciw:

    Mf;rhdpd; nkw;g[wk; cs;s ghJfhg;g[ ciwf;F ikaypd; ciw vd;W 

bgau;. ,tw;wpd; nkw;g[wk; !;thd; bry;fshy; Md epa{upbyk;kh ciwahy; 

ghJfhf;fg;gLfpwJ. ikaypd; ciw bjhlu;r;rpahf ,y;yhky; Fwpg;gpl;l 

,ilbtspfSld; mike;jpUf;fpwJ. ,e;j ,ilbtspfs; nud;tpupd; 

fQf;fs; vdg;gLfpd;wd. ikapypd; ciwahdJ xU ghJfhg;g[ ciwahfr; 

bray;gl;L euk;g[j; J}z;ly;fis kpf tpiuthff; flj;jg;gl cjt[fpwJ.

29. m) i)  F1 jiyKiw jhtu=;fs; midj;Jk; bel;il jhtu bgw;nwhiu 

xj;jpUe;jd.

  ii) F2 re;jjpapy; njhd;wpa bel;il kw;Wk; Fl;ilj; jhtu=;fspd; tpfpjk; 3 : 1

  iii)  Fl;ilj; jhtu=;fs; F1 re;jjpapy; kiwf;fg;gl;L F2 re;jjpapy; kPz;Lk; 

cUthdJ.

M) irndh ? Mupf;Fyhu; fQ:

 � SA fQthdJ ,jaj; Jog;g[fSf;fhd kpd; J}z;liyj; njhw;Wtpj;J ,jaj; 

jirfspd; RUf;fj;ijj; J}z;LfpwJ.

 � SA fQtpypUe;J J}z;ly;fs; miyfshfg; gutp tyJ kw;Wk; ,lJ Vl;upa 

Rtu;fis RU=;fr; bra;tjd; @yk; ,uj;jk; Mupf;Fnyh btz;l;upf;Fyhu; 

jpwg;gpd; tHpahf btz;l;upf;fps;fSf;F ce;jpj js;sg;gLfpwJ.

 � SA fQtpypUe;J kpd;J}z;ly; miyfs; Vl;upnah btz;l;upf;Fyhu; fQtpw;F 

gut[fpwJ.

 � AV fw;iw kw;Wk; g[u;fpd;$p fw;iwfs; tHp btz;l;upf;fps;fSf;F kpd; 

J}z;ly; miyfs; gutp mtw;iw RU=;fr; bra;fpwJ. vdnt irndh 

Mupf;Fyhu; fQ `ng!; nkf;fu;~ vd;wiHf;fg;gLfpwJ.

30. i) xU tpj;jpiyj; jhtu ntu; ? ,U tpj;jpiyj; jhtu ntu;:

jpRf;fs;
xU tpj;jpiyj;  

jhtu ntu;

,U tpj;jpiyj;  

jhtu ntu;

iryf;fw;iwfspd; 

vz;zpf;if

gyKid iryk;. ehd;FKid iryk;.

nfk;gpak; fhzg;gLtjpy;iy. ,uz;lhk; epiy 

tsu;r;rpapd;nghJ kl;Lk; 

nfk;gpak; fhzg;gLfpwJ.

,uz;lhk; epiy 

tsu;r;rp

,y;iy. cz;L.
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kpj; my;yJ 

bkLy;yh

cz;L. ,y;iy.

,izg;g[j;jpR !;fpspud;ifkhthy; MdJ. ghud;ifkhthy; MdJ.

vLj;Jf;fhl;L nrhsk;. mtiu.

 ii) fhw;W Rthrk; ? fhw;wpy;yh Rthrk;

fhw;W Rthrk; fhw;wpy;yh Rthrk;

1. ,t;tif bry;Rthrj;jpw;F 

Mf;!p$dpd; (O2) cjtp 

njitg;gLfpwJ.

,t;tif Rthrk; Mf;!p$d; 

,y;yhj NHypy; eilbgWfpwJ.

2. czthdJ Mf;!pfuzkile;J CO2/ 

ePu; kw;Wk; Mw;wyhf khw;wg;gLfpwJ. 

bgUk;ghyhd jhtu=;fs; kw;Wk; 

tpy=;Ffspy; eilbgWfpwJ.

FSf;nfh!hdJ jhtu=;fspy; 

vj;jdhyhft[k;/ rpy 

ghf;Oupahf;fspy; nyf;nlh!hft[k; 

khw;wg;gLfpwJ.

3. C6H12O6 + 6O2  6CO2 + 6H2O + ATP C6H12O6  2CO2 + 2C2H5OH + 
Mw;wy; (ATP)

31. i) ,ja neha;fs; jLf;f nkw;bfhs;Sk; Kd;bdr;rupf;if eltof;iffs;:

 � Fiwthd fnyhup bfhz;l cztpid cl;bfhs;s ntz;Lk;. 

 � epiwt[w;w bfhGg;g[ kw;Wk; mjpf bfhy!;l;uhy; bfhz;l czt[ tiffs;/ 

Fiwthd fhu;nghi\l;nul;Lfs; kw;Wk; rhjhuz cg;g[ Mfpatw;iw 

Fiwthf vLj;Jf; bfhs;s ntz;Lk;.

 � ehu;r;rj;J kpf;f czt[fs;/ gH=;fs;/ fha;fwpfs;/ g[ujk;/ fdpk=;fs; kw;Wk; 

itl;lkpd;fs; mjpfstpy; vLj;Jf;bfhs;s ntz;Lk;.

 � ehs;njhWk; clw;gapw;rp bra;jy;/ elj;jy; kw;Wk; nahfh gapw;rp bra;jy; 

ntz;Lk;.

 � My;f\hy; gUFjy; kw;Wk; g[ifg;gpoj;jiy jtpu;f;f ntz;Lk;.

 ii) iyrpd; mkpndh mkpyk; brwpe;j kf;fhr;nrhs fyg;g[apup tiffspd; bgau;fs;:

 � g[nuhl;odh

 � rf;jp

32. i) mQf;fU gpst[ kw;Wk; mQf;fU ,iztpd; jd;ikfs;:

vz; mQf;fU gpst[ mQf;fU ,izt[

1. fdkhd mQf;fUf;fs; gpst[w;W 

,nyrhd mQf;fUf;fshf khWk; 

epfH;t[.

,nyrhd ,uz;L mQf;fUf;fs; 

,ize;J fdkhd mQf;fUf; 

fshf khWk; epfH;t[ MFk;.

2. miwbtg;gepiyapYk; ,e;epfH;t[ 

epfGk;.

,e;epfH;tpw;F cau; btg;gepiy 

kw;Wk; mGj;jk; njit.

3. α, β, γ fjpu;fs; btspahfpd;wd. α, ghrpl;uhd;fs; kw;Wk; 

epa{l;oupndhf;fs; cUthfpd;wd.
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11muR tpdhj;jhs;fs; ? tpilfSld;

 ii) 0.01 M HNO3 fiurypd; pH kjpg;g[:

  jPu;t[:

 [H+] = 0.01
 pH = –log10[H+]
 pH = – log10 [0.01]
 pH = – log10 [1 × 10–2]

 pH = – [log10
1–2 log1010]

  = 0 + 2 × log1010 
  = 0 + 2 × 1 = 2
 pH = 2

 gFjp ? IV 

33. m) i) ghapy; tpjp:

   khwh btg;gepiyapy; xU Fwpg;gpl;l epiwa[ila tha[tpd; mGj;jk; 

mt;tha[tpd; gUkDf;F vjpu;jftpy; mika[k;.

  p  1
v

 ii) cz;ik btg;g tpupt[ kw;Wk; njhw;w btg;g[ tpuptpid mstpLk; nrhjid:

 � cz;ik btg;g tpupt[ kw;Wk; njhw;w btg;g tpupt[ fzf;fpl ntz;oa 

jputj;jpid bfhs;fydpy; epug;gp nrhjidiaj; bjhl=;f ntz;Lk;. 

 � bfhy;fydpy; cs;s jputj;jpd; epiy L1 vd Fwpj;Jf; bfhs;s ntz;Lk;. 

 � gpwF bfhs;fyd; kw;Wk; jputj;jpid btg;gg;gLj;j ntz;Lk;. bjhlf;fj;jpy; 

bfhs;fydhJ btg;g Mw;wiyg; bgw;W tpuptila[k;. mg;nghJ jputj;jpd; 

gUkd; Fiwtjhfj; njhd;Wk;. ,e;epiyia L2 vdf; Fwpj;Jf;bfhs;s 

ntz;Lk;. 

 � nkYk; btg;gg;gLj;Jk;nghJ jputkhdJ tpuptilfpwJ. mg;nghJ jputj;jpd; 

epiyia L3 vd Fwpj;Jf;bfhs;s ntz;Lk;. 

 � epiy L1 kw;Wk; L3 f;F ,ilnaahd ntWghL njhw;w btg;g tpupt[.

 � epiy L2 kw;Wk; L3 f;F ,ilnaahd ntWghL cz;ik btg;g tpupt[.

 � vg;nghJk; cz;ik btg;g tpupt[ njhw;w btg;g tpupit tpl mjpfkhf 

,Uf;Fk;.

    cz;ik btg;g tpupt[ = L3 – L2
    njhw;w btg;g tpupt[ = L3 – L1

(my;yJ) 

M) i) jPu;t[:

 n' = 

330
330 50
1000 280

330
330 848.48

330 50

s

v n
v V

n

æ ö
ç ÷-è ø
æ ö
ç ÷-è ø

´æ ö
ç ÷
è ø
æ ö ´ç ÷+è ø

 1000 = 
330

330 50
1000 280

330
330 848.48

330 50

s

v n
v V

n

æ ö
ç ÷-è ø
æ ö
ç ÷-è ø

´æ ö
ç ÷
è ø
æ ö ´ç ÷+è ø

  n = 

330
330 50
1000 280

330
330 848.48

330 50

s

v n
v V

n

æ ö
ç ÷-è ø
æ ö
ç ÷-è ø

´æ ö
ç ÷
è ø
æ ö ´ç ÷+è ø

 n = 848.48 Hz 

njhw;w mjpu;btz;zpw;fhdr; rkd;ghL

 n’ = 

330
330 50
1000 280

330
330 848.48

330 50

s

v n
v V

n

æ ö
ç ÷-è ø
æ ö
ç ÷-è ø

´æ ö
ç ÷
è ø
æ ö ´ç ÷+è ø

  = 

330
330 50
1000 280

330
330 848.48

330 50

s

v n
v V

n

æ ö
ç ÷-è ø
æ ö
ç ÷-è ø

´æ ö
ç ÷
è ø
æ ö ´ç ÷+è ø

 n = 736.84 Hz
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  mwptpay;12 IDEAL 

 ii) jPu;t[:

   neu;nfhl;L ce;jk; (e) = epiw (m) × jpirntfk; (Y)

 jpirntfk;  = 
neu;nfhl;L ce;jk;

epiw
   =   

2
5

  = 0.4 kPtp–1

34. m) i) 1.51 × 1023 @yf;TW ePupd; (H2O) epiwiaf; fzf;fply;:

   jPu;t[:

   ePupd; @yf;TW epiw = 18 fp

 nkhy;fspd; vz;zpf;if = 
@yf;TWfspd; vz;zpf;if

mtfhl;nuh vz;
  

  = 1.51 × 1023

6.023 × 1023   =  
1
4

  = 0.25 nkhy;

 epiw = nkhy; ×  @yf;TW epiw

  = 0.25 × 18
  = 4.5 fp

  ii) 46 fp nrhoaj;jpd; nkhy;fisf; fzf;fply;:

   jPu;t[:

 nkhy;fspd; vz;zpf;if = 
epiw

mQepiw
   =   

46
23

  = 2 nkhy;

  iii) 36 fp ePupy; cs;s @yf;TWfspd; vz;zpf;ifiaf; fzf;fply;:

   jPu;t[:

 @yf;TWfspd; vz;zpf;if = 
epiw × mtfhl;nuh vz;

@yf;TW epiw
  

  = 36 × 6.023 × 1023

18
  

  =  12.406 × 1023

(my;yJ)

M) fiujpwidg; ghjpf;Fk; gy;ntW fhuzpfs;:

 � fiubghUs; kw;Wk; fiug;ghdpd; jd;ik

 � btg;gepiy

 � mGj;jk;

 fiubghUs; kw;Wk; fiug;ghdpd; jd;ik:

   fiujpwdpy;/ fiug;ghd; kw;Wk; fiubghUspd; jd;ik Kf;fpa g=;F tfpf;fpwJ. 

ePu; bgUk;ghd;ikahd bghUl;fis fiuf;Fk; jd;ikiaf; bfhz;oUe;jhYk;/ 

rpy bghUs;fs; ePupy; fiutjpy;iy. ,jid ntjpapayhsu;fs; fiujpwid gw;wpf; 

Fwpg;gpLk;nghJ ``xj;j fiubghUl;fs; xj;j fiug;ghdpy; fiufpwJ~~ vd;fpd;wdu;. 

fiubghUSf;Fk; fiug;ghDf;Fk; ,ilna xw;Wik fhzg;gLk;nghJ jhd; 
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13muR tpdhj;jhs;fs; ? tpilfSld;

fiujy; epfH;fpwJ. v.fh: rikay; cg;g[ Kidt[Wk; nru;kk;. vdnt/ ,J Kidt[Wk; 

fiug;ghdhd ePupy; vspjpy; fiufpwJ.

   mJnghynt/ Kidt[whr; nru;k=;fs; Kidt[wh fiug;ghdpy; vspjpy; 

fiufpwJ. v.fh: <jupy; fiuf;fg;gl;l bfhGg;g[. Mdhy;/ Kidt[whr; nru;k=;fs; 

Kidt[Wk; fiug;ghdpy; fiutjpy;iy. mJnghy Kidt[Wk; nru;k=;fs; 

Kidt[wh fiug;ghdpy; fiutjpy;iy.

  btg;gepiy:

 i. jputj;jpy; jpz;k=;fspd; fiujpwd;:

 � bghJthf btg;gepiy mjpfupf;Fk;nghJ ePu;k fiug;ghdpy; jpz;kg; bghUspd; 

fiujpwd; mjpfupf;fpwJ. v.fh: Fspu;e;j ePupy; fiutij tpl ru;f;fiu/ RLePupy; 

mjpf mstpy; fiufpwJ.

 � btg;gf;bfhs;tpid bray;Kiwapy;/ btg;gepiy mjpfupf;Fk;nghJ 

fiujpwd; mjpfupf;fpwJ.

 � btg;gckpH;tpid bray;Kiwapy;/ btg;gepiy mjpfupf;Fk;nghJ fiujpwd; 

FiwfpwJ.

 ii. jputj;jpy; tha[f;fspd; fiujpwd;:

 � ePiu btg;gg;gLj;Jk;nghJ FkpHpfs; tUfpd;wd. vg;gobadpy;/ jputj;jpd; 

btg;gepiyia mjpfupf;Fk;nghJ fiujpwd; FiwfpwJ. Mifahy; Mf;!p$d; 

FkpHpfshf btspnaWfpwJ.

 � ePu;thH; capupd=;fs; Fspu; gpunjr=;fspy; mjpfkhf thH;fpd;wd. Fspu; 

gpunjr=;fspy; cs;s ePu;epiyfspy; mjpf mst[ Mf;!p$d; fiue;Js;sJ. 

Vbddpy;/ btg;gepiy Fiwa[k;nghJ Mf;!p$dpd; fiujpwd; mjpfupf;fpwJ.

 iii.  mGj;jk;:

 � tha[f;fis fiubghUshff; bfhz;l jputf; fiury;fspy; kl;Lnk 

mGj;jj;jpd; tpist[ Fwpg;gplj;jf;fjhf ,Uf;Fk;. mGj;jj;ij mjpfupf;Fk; 

nghJ xU jputj;jpy; tha[tpd; fiujpwd; mjpfupf;fpwJ.

 � v.fh: Fspu;ghd=;fs;/ tPl;L cgnahf mk;nkhdpah/ ghu;kypd;. 

35. m) i) ijuha;L \hu;nkhd;fs; ? MSik \hu;nkhd;fs;:

   cly;/ kdk; kw;Wk; MSik tsu;r;rpapy; Kf;fpag; g=;fhw;WfpwJ. vdnt 

ijuha;L \hu;nkhd;fs; `MSik \hu;nkhd;fs;~ vd;W miHf;fg;gLfpd;wd.

 ii) @tpizt[:

   ,ul;ilf; fUt[Wjypd;nghJ Xu; Mz; ,dr;bry; (tpe;jQ) mz;lj;Jld; 

,ize;J (rpd;nfkp) ,ul;ilka irnfhl;ilj; njhw;Wtpf;fpwJ. kw;nwhu; 

Mzpdr; bry; ,ul;ilka cl;fUt[ld; ,ize;J Kjd;ikf; fUt{z; 

cl;fUitj; njhw;Wtpf;fpwJ. ,J Kk;ka cl;fU MFk;. ,jw;F @tpizt[ 

vd;W bgau;.

 iii) fhLfspd; Kf;fpaj;Jtk;:

 � fhLfs; vd;gJ mlu;e;j ku=;fs;/ g[ju;fs;/ rpWbro bfhofs; nghd;wtw;iw 

cs;slf;fpa gy;ntW jhtu kw;Wk; tpy=;Ffspd; thHplkhFk;.
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 � fhLfs; ekJ ehl;od; bghUshjhu nkk;ghl;ow;F Kf;fpag; g=;fhw;WfpwJ.

 � kdpj thH;t[f;F ,d;wpaikahjJ.

 � ,aw;ifr; rPw;w=;fshd bts;sk;/ epyr;rupit jLf;fpwJ.

 � jl;gbtg;gepiyia xG=;FgLj;JfpwJ.

 � kiHtsk; bgUf fhLfs; Kf;fpakhdJ.

 � Rw;Wr;NHy; rkepiyiag; ngQtjpy; Kf;fpag; g=;F tfpf;fpd;wd.

 � fhLfs;/ kuk;/ czt[/ jPtdk;/ ehu;fs; kw;Wk; kUe;Jg;bghUl;fs; mspg;git.

(my;yJ)

M) i) ml;ilapy; fhzg;gLk ;xl;Lz;zp jftikg;g[fs;:

 � bjhz;ilapy; cwp+;rg;gLk; ,uj;jkhdJ jPdpg;igapy; nrkpf;fg;gLfpwJ.

 � ml;ilapd; thapDs; fhzg;gLk; @d;W jhilfs; tpUe;njhk;gpapd; clypy; 

typapy;yhj Y-tot fhaj;ij cUthf;f cjt[fpd;wd.

 � clypd; ,U KidfspYk; cs;s xl;Lwp+;rpfs; ml;ilia tpUe;njhk;gpa[ld; 

cWjpahf ,izj;Jf; bfhs;sg; gad;gLk; ft;t[k; cWg;g[fshfr; 

bray;gLfpd;wd.

 � ckpH;ePu;r; Rug;gpfshy; cUthf;fg;gLk; \pUod; vd;w bghUs; ,uj;jj;ij 

ciwa tpLtjpy;iy.

 � vdnt/ ml;ilf;F bjhlu;r;rpahf ,uj;jk; fpilg;gJ cWjp bra;ag;gLfpwJ. 

ii) gupzhkk; ? ce;J tpir ? ,aw;ifj; nju;t[:

 jf;fd capu;gpiHj;jy; my;yJ ,aw;ifj; nju;t[:

   thH;f;iff;fhd nghuhl;lj;jpd;nghJ fodkhd NHiy vjpu;bfhs;sf;Toa 

capupd=;fs;/ capu; gpiHj;J NHYf;F Vw;g jftikj;Jf; bfhs;Sk;. fodkhd 

NHiy vjpu;bfhs;s Koahj capupd=;fs; capu;gpiHf;fj; jFjpapd;wp 

kiwe;JtpLk;. rhjfkhd ntWghLfis cila capupd=;fisj; nju;t[ bra;a[k; 

,r;bray;Kiw ,aw;ifj; nju;t[ vd miHf;fg;gLfpwJ.

 rpw;wpd=;fspd; njhw;wk;:

   lhu;tpd; Tw;Wg;go/ gy jiyKiwfshfg; gog;goahf Vw;gl;l rhjfkhd 

ntWghLfspd; bjhFg;gpdhy; g[jpa rpw;wpd=;fs; cUthfpd;wd.

***
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15muR tpdhj;jhs;fs; ? tpilfSld;

PTA khjpup tpdhj;jhs; ? 1
tFg;g[: X mwptpay; 2

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. fzj;jhf;F vd;gJ

 m) ce;jkhw;W tPjk; M) tpir kw;Wk; fhykhw;w tPjk;

 ,) ce;j khw;wk;    <) epiw tPj khw;wk;

2. xU bghUis btg;gg;gLj;jpdhnyh my;yJ Fspu;tpj;jhnyh mg;bghUspd; epiw

 m) mjpfupf;Fk;  M) Fiwa[k;

 ,) khw;wkpy;iy    <) mjpfupf;Fk; my;yJ Fiwa[k;

3. xyp Clfj;jpy; bry;Yk; jpirntfk; rhu;e;J fPH;f;fhQk; Clf=;fis ,w=;F 

tupirapy; tupirg;gLj;Jf.

 m) fhw;W > fz;zho > ePu; M) ePu; > fhw;W > fz;zho

 ,) fz;zho < ePu; < fhw;W   <) fz;zho > ePu; > fhw;W

4. fPH;fz;ltw;Ws; vJ @tQ @yf;TW>

 m) FSf;nfh!; M) \Pypak; ,) fhu;gd; il Mf;irL <) i\l;u$d;

5. jdpk=;fspd; etPd Mtu;j;jd ml;ltizapy; n\y$d; FLk;gj;jdpk=;fs; 

?????? bjhFjpiar; nru;e;jit.

 m) 17 tJ M) 15 tJ ,) 18 tJ <) 16 tJ

6. khztu; xUtu; mwptpay; bra;Kiw nrhjidapd; nghJ jplnrhoak; 

i\l;uhf;i!L ,Ue;j ghl;oiy gad;gLj;jpa gpd; ghl;oiy jpwe;nj 

itj;Jtpl;Lr; brd;Wtpl;lhu;. rpy ehl;fs; fHpj;J mtu; me;jg;ghl;oiy 

cw;Wnehf;fpanghJ jpltotpy; ,Ue;j nrhoak; i\l;uhf;i!L nru;kk; jput 

totpy; ,Ug;gijg; ghu;j;jhu;. ,jw;fhd fhuzk; nrhoak; i\l;uhf;irod; ?????? 

gz;g[ MFk;.

 m) <uk; cwp+;rpf; fiujy; M) <uk; cwp+;Rjy;

 ,) ePu;ePf;fk; miljy; <) gpupifailjy;

7. gy; tha;ghl;od; mog;gilapy; Kaypy; fhzg;glhj gy;tif ??????.

 m) filtha;g; gy;  M) Kd;filtha;g; gy;

 ,) btl;Lk; gy;    <) nfhiug; gy;

8. kdpj @isapy; flj;J ikakhfr; bray;gLk; gFjp

 m) ghd;!; M) jyhk!; ,) bgU@is <) rpW@is
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  mwptpay;16 IDEAL 

9. Kjpu;e;j kfue;jj; J}spd; cw;gj;jp bry;ypy; eilbgWk; bry;gpupjy; tif

 m) ikl;lhrp!; M) kpahrp!; ,) Vikl;lhrp!; <) M kw;Wk; ,

10. bjhy; capu;g;got=;fspd; fhyj;ij mwpa cjt[k; rpwg;ghd jw;nghija Kiw

 m) nuonah fhu;gd; Kiw M) a[nudpak; ? fhuPa Kiw

 ,) bghl;lhrpak; ? Mu;fhd; Kiw <) m kw;Wk; ,

11. cyf g[ifapiy vjpu;g;g[ jpdk;

 m) nk 31 M) $%d; 6 ,) Vg;uy; 22 <) mf;nlhgu; 2

12. fPH;f;fhz;gztw;Ws; epuy; (script) cUthf;fg; gad;gLtJ vJ>

 m) Script area M) Block palette ,) Stage <) Sprite
 gFjp ? II 

Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf gjpyspf;ft[k;.

13. thdk; Vd; ePy epwkhfj; njhd;WfpwJ>

14. ,aw;if kw;Wk; bra;wiff; fjpupaf;fj;jpd; VnjDk; ,uz;L gz;g[fis vGJf.

15. kPs; kw;Wk; kPsh ntjptpidfis ntWgLj;Jf.

16. fPH;f;fz;l nru;k=;fspd; fhu;gd; r=;fpypj; bjhlupd; mikg;gpd; mog;gilapy; 

tifg;gLj;jp mikg;g[ tha;g;ghl;il vGJf.

 i) g[ug;ngd;  ii) bgd;rPd;

17. th!;Fyhu; fw;iw vd;why; vd;d>

18. kdpju;fspy; Rw;nwhl;lkhdJ ̀ ,ul;ilr; Rw;nwhl;lk;~ vd miHf;fg;gLfpwJ. Vd;>

19. glj;jpy; cs;s egiug; ghjpj;Js;s Fiwghl;oid milahsk; fhz;f. ,J Vd; 

Vw;gLfpwJ>

 

20. jhtu=;fs; kw;Wk; tpy=;Ffspy; a{gpsha;o epiy rhjfkhdjhf Vd; fUjg;gLfpwJ>

21. capup tha[itg; gad;gLj;Jtjd; ed;ikfs; ahit>

22. kpd; J}f;fp xd;W 1.8kPtp–2 KLf;fj;Jld; fPnH efu;fpwJ vdpy; 50 fp.fp epiw bfhz;l 

kdpju; vt;tst[ njhw;w vilapid czu;thu;>

 gFjp ? III
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32?f;F fl;lhakhf tpilaspf;ft[k;.

23. bghUj;Jf.

  gFjp I  gFjp II
 m) epa{l;ldpd; Kjy; tpjp i) uhf;bfl; Vt[jypy; gad;gLfpwJ.

 M) epa{l;ldpd; ,uz;lhk; tpjp ii) bghUl;fspd; rkepiy

 ,) epa{l;ldpd; @d;whk; tpjp iii) tpirapd; tpjp

 <) neu;f;nfhl;L ce;j mHptpd;ik tpjp iv) gwit gwj;jypy; gad;gLfpwJ
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17muR tpdhj;jhs;fs; ? tpilfSld;

24. i) ePs;tpupt[f; Fzfk; tiuaW.

 ii)  303 K btg;gepiyapy; xU mYkpdpa jz;od; ePsk; 50 kP vdpy; mjid 323 K 
btg;gepiyf;F btg;gg;gLj;Jk;nghJ mjd; ePsj;jpy; Vw;gLk; khw;wj;jpid 

fzf;fpLf. (mYkpdpaj;jpd; ePs;tpupt[f; Fzfk; 23×10–6K–1)

25. i) vjpbuhyp nfl;gjw;Fj; njitahd ,uz;L epge;jidfisf; TWf.

 ii) vjpbuhypapd; kUj;Jtg; gad;fs; ,uz;oidf; TWf.

26. i) mk;nkhdpahtpy; cs;s iel;u$d; mQtpd; rjtPj ,iaigf; fzf;fpLf.

 ii)  A vd;gJ bts;spapd; btz;ik nghd;w cnyhfk;. A MdJ ‘O2’ cld; 800°C 

apy; tpidg[upe;J nru;kk; B ia cUthf;FfpwJ. A apd; cnyhff;fyit 

tpkhdj;jpd; ghf=;fs; bra;ag; gad;gLfpwJ. A kw;Wk; B If; fz;lwpf.

27. i) fPH;f;fz;Ls;s fiury; tiffs; xt;bthd;Wf;Fk; Xu; vLj;Jf;fhl;Lj; jUf.

  m) jputj;jpy; tha[  M) jputj;jpy; jpz;kk;

 ii) 1.0×10–4 nkhyhu; brwpt[s;s HNO3 fiurypd; pH kjpg;igf; fzf;fpLf.

28. i) clw;bry; $Pd; rpfpr;ir kw;Wk; ,dr;bry; $Pd; rpfpr;iria ntWgLj;Jf.

 ii) HIV gutf;Toa gy;ntW tHpfisf; TWf.

29. @isapd; gzpfis gl;oaypLf.

30. i) ml;il vt;thW Rthrpf;fpwJ>

 ii) cly; ,dg;bgUf;fk; Vd; Fwpg;gpl;l jhtu=;fspy; kl;Lk; eilbgWfpwJ>

31. gotkhjy; jhtu=;fspy; vt;thW eilbgWfpwJ>

32. i)  gpd;tUk; Tw;WfspypUe;J jdpktupir ml;ltizapy; mit ve;jj; 

bjhFjpiar; nru;e;jit vdt[k; mj;bjhFjpiar; nru;e;j VnjDk; ,uz;L 

jdpk=;fspd; bgau;fisj; jUf.

  m)  ,e;jj; bjhFjpj; jdpk=;fspd; mQf;fs; kpft[k; epiyahd vyf;l;uhd; 

mikg;igf; bfhz;lit.

  M)  ,e;jj; bjhFjpj; jdpk=;fs; bgUk;ghYk; ntjp tpidfspy; <LgLtJ 

,y;iy.

 ii) <j;njid tpl <j;jPd; tpidjpwd; kpf;fJ. Vd;>

 gFjp ? IV 
Fwpg;g[:   i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. ii) xt;bthU tpdhtpw;Fk; VG 

kjpg;bgz;fs;. iii) njitahd ,l=;fspy; glk; tiuf. 3×7=21
33. m) i)  AB vd;w bghUs; Ftpbyd;rpd; tist[ ikak; C ,y; glj;jpy; 

fhl;oa[s;sthW itf;fg;gl;Ls;sJ. fjpu; tiuglj;ij KGtJkhf 

tiuf.

  ii)  tFg;giwapy; cs;s khztu; xUtuhy; g[j;jfj;ij thrpf;fKofpwJ. 

Mdhy; mtuhy; fUk;gyifapy; cs;s vGj;Jf;fis bjspthfg; ghu;f;f 

,aytpy;iy. mtUf;F Vw;gl;Ls;s ,f;Fiwghl;od; bgau;/ fhuzk; 

kw;Wk; rupbra;a[k; Kiwapidj; jUf.
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  mwptpay;18 IDEAL 

  iii)  92U235 vd;w mQf;fUthdJ Xu; My;gh rpijtpw;F cl;gLfpwJ vdpy; 

g[jpjhf cUthFk; nra; cl;fUtpd; epa{l;uhd;fspd; vz;zpf;ifiaf; 

fzf;fpLf.    (my;yJ)

 M) i) kpd;ndhl;lk; vd;why; vd;d>

  ii) kpd;ndhl;lj;jpd; myif tiuaW.

  iii)  kpd;ndhl;lj;ij ve;j fUtpapd; @yk; mstpl Koa[k;> mjid xU 

kpd;Rw;wpy; vt;thW ,izf;f ntz;Lk;>

  iv) LED tpsf;fpd; ed;ikfs; VnjDk; ,uz;oidf; TWf.

34. m) i)  A vd;w cnyhfj;jpd; vyf;l;uhd; mikg;g[ 2/ 8/ 18/ 1 MFk;. cnyhfk; A 
MdJ fhw;W kw;Wk; <ug;gjj;jpw;F cl;gLj;Jk; nghJ B vd;w gr;irepw 

nru;kj;ij cUthf;FfpwJ. cnyhfk; A mlu; H2SO4 cld; tpidg[upe;J 

nru;k=;fs; C kw;Wk; D I cUthf;FfpwJ. D MdJ tha[epiyr; nru;kk; 

MFk;. A, B, C kw;Wk; D Mfpatw;iwf; fz;lwpf.

  ii)  Xu; My;f\hypd; @yf;TW tha;ghL C4H10O. mjpy; –OH bjhFjpapd; ,l 

vz; 2. ,e;jf; Fwpg;g[fspypUe;J/

   m) mjDila mikg;g[ tha;g;ghl;il tiuf.

   M) mr;nru;kj;jpd; IUPAC bgaupid vGJf.

   ,)  mr;nru;kk; epiwt[w;w nru;kkh my;yJ epiwt[whj nru;kkh vd vGJf.

(my;yJ)

 M) i)  fiury;fs; cUthjy; bjhlu;ghd fPHf;fhQk; Tw;iw Muha;e;J xU 

vLj;Jf;fhl;Lld; tpsf;Ff. ``xj;j fiug;ghd;fs; xj;j fiubghUisf; 

fiuf;fpd;wd~~

  ii)  gpd;tUk; ntjptpidfis mQf;fs; ,lk;khwp miktjpd; mog;gilapy; 

tifg;gLj;jp ckJ tpilia epahag;gLj;Jf.

   2KClO3  2KCl + 3O2
   Zn + CuSO4  ZnSO4 + Cu
   2Mg + O2  2MgO
   Na2SO4 + BaCl2  BaSO4 + 2NaCl
35. m) i) Rthr <t[ ? tiuaWf;f.

  ii) Tl;oizt[ vd;why; vd;d>

  iii) tpy=;Ffspy; fyg;gpd tPupaj;jpd; tpist[fs; ahit> (my;yJ)

 M) i)  3R Kiw vd;why; vd;d>

  ii) m)  o.vd;.V ,ul;og;ghjy; epfH;tpy; o.vd;.V.tpd; ,uz;L ,iHfisa[k; 

gpupf;Fk; behjp ??????.

   M)  ,ul;og;ghjy; fitapd; nkny cs;s ,ul;ilr; RUisg; gpupj;J/ 

KWf;fy;fis ePf;Fk; behjp ??????.

   ,) epa{f;spnahilLfis nru;f;Fk; behjp ??????.

   <) o.vd;.V.tpd; Jz;Lfis xd;wpizf;fg; gad;gLk; behjp ??????.

   c)  ,ul;og;ghjy; fitapd; ,U gf;f=;fSk; ??????. vd;w ,lj;jpy; 

re;jpf;Fk; nghJ ,ul;og;ghjy; KotilfpwJ.
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19muR tpdhj;jhs;fs; ? tpilfSld;

tpilfs; tpdhj;jhs; ? 2PTA khjpup tpdhj;jhs; ? 1

 gFjp ? I 

1. ,) ce;j khw;wk;

2. ,) khw;wkpy;iy

3. <) fz;zho > ePu; > fhw;W

4. ,) fhu;gd; il Mf;irL

5. m) 17 tJ

6. m) <uk; cwp+;rpf;fiujy;

7. <) nfhiug; gy;

8. M) jyhk!;

9. m) ikl;lhrp!;

10. m) nuonah fhu;gd; Kiw

11. m) nk 31

12. m) Script area
 gFjp ? II 

13. thdk; ePyepwkhfj; njhd;Wjypd; fhuzk;:

 Nupa xspahdJ tspkz;lyj;jpd; tHpahfr; bry;Yk;nghJ Fiwe;j miyePsk; 

cila ePy epwkhdJ mjpf miyePsk; bfhz;l rptg;g[ epwj;ij tpl mjpfkhf 

rpjwy; milfpwJ. ,jdhy; thdk; ePy epwkhfj; njhd;wp fhl;rpaspf;fpwJ. 

14. ,aw;if kw;Wk; braw;iff; fjpupaf;fj;jpd; gz;g[fs;:

vz; ,aw;if fjpupaf;fk; braw;if fjpupaf;fk;

1. ,jidf; fl;Lg;gLj;j KoahJ. ,jidf; fl;Lg;gLj;j Koa[k;.

2. ,J jd;dpr;irahd epfH;t[. ,J J}z;lg;gl;l epfH;t[.

3. My;gh/ gPl;lh kw;Wk; fhkhf; fjpu;fs; 

ckpHg;gLfpd;wd.

bgUk;ghYk; mog;gilj; 

Jfs;fshd epa{l;uhd;/ ghrpl;uhd; 

nghd;w Jfs;fs; ckpHg;gLfpd;wd.

4. ,it bghJthf 83 I tpl mjpf 

mQ vz; bfhz;l jdpk=;fspy; 

eilbgWfpwJ.

,it bghJthf 83 I tplf; 

Fiwthf mQ vz; bfhz;l 

jdpk=;fspy; eilbgWfpwJ.

15. kPs; tpid ? kPsh tpid:

vz; kPs; tpid kPsh tpid

1. jFe;j NH;epiyapy; Kd;ndhf;F 

kw;Wk; gpd;ndhf;F tpirfs; 

eilbgWk;.

Kd;ndhf;F tpid kl;Lk; 

eilbgWk;.

2. tpidahdJ rkepiyia mila[k; tpidahdJ rkepiyia milahJ.

3. ,t;tpid bkJthf eilbgWk;. ,t;tpid ntfkhf eilbgWk;.

4. xnu neuj;jpy; eilbgWk;. xnu jpirapy; eilbgWk;. 
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  v.fh:  <jupy; fiuf;fg;gl;l bfhGg;g[. Mdhy; Kidt[whr; nru;k=;fs; 

Kidt[Wk; fiug;ghdpy; fiutjpy;iy. mJnghy Kidt[Wk; 

nru;k=;fs; Kidt[wh fiug;ghdpy; fiutjpy;iy.

 ii) rpijt[ tpid:

  2KClO3  2KCl + 3O2
   bghl;lhrpak; Fnshnul; nru;kkhdJ bghl;lhrpak; FnshiuL kw;Wk; 

Mf;!p$d; @yf;Twhf rpijtilfpwJ.

  xw;iw ,lg;bgau;r;rp:

  Zn + CuSO4  ZnSO4 + Cu
   $p=;f; jdpkk; fhg;gu; ry;ngl;oy; ,Ue;J fhg;giu ,lg;bgau;r;rp bra;J $p=;f; 

ry;ngl; kw;Wk; fhg;gu; jdpkj;ij cUthf;FfpwJ.

  nru;f;if tpid:

  2Mg + O2  2MgO
   bkf;dPrpak;/ Mf;!p$Dld; ,ize;J bkf;dPrpak; Mf;i!ilj; jUfpwJ.

  ,ul;il ,lg;bgau;r;rp:

  Na2SO4 + BaCl2  BaSO4 + 2NaCl
   nrhoak; kw;Wk; ngupak; madpfs; ,lg;bgau;r;rpahtjhy; ngupak; ry;ngl; 

kw;Wk; nrhoak; FnshiuL cUthfpwJ.

35. m) i) Rthr <t[:

    Rthrpj;jpypd;nghJ btspnaw;wg;gl;l CO2 mstpw;Fk; vLj;Jf;bfhs;sg; 

gl;l Mf;!p$d; mstpw;Fk; ,ilnaa[s;s tpfpjnk Rthr <t[ vdg;gLk;.

   Rthr <t[ = 
btspaplg;gLk; CO2 mst[

vLj;Jf;bfhs;sg;gLk; O2 mst[

 ii) Tl;oizt[:

  ePu; @yf;TWfSf;fpilna cs;s <u;g;g[ tpir Tl;oizt[ vdg;gLk;.

 iii) tpy=;Ffspy; fyg;gpd tPupaj;jpd; tpist[fs;:

 � fhy;eilfspy; ghy; cw;gj;jpia mjpfupj;jy;.

 � nfhHpfspy; Kl;il cw;gj;jpia mjpfupj;jy;.

 � cau;ju ,iwr;rpia cw;gj;jp bra;jy;.

 � tPl;L tpy=;Ffspd; tsu; tPjj;ij mjpfg;gLj;Jjy;.

35. M) i) 3R Kiw:

   fHpt[fis rpwg;ghd Kiwapy; ifahStjw;F 3R Kiw Vw;wjhFk;.

   Reduce - Fiwj;jy;" Reuse - kWgad;ghL" Recycle - kWRHw;rp.

  ii) m) b\ypnf!;"  M) nlhnghInrhbknu!;"  ,) o.vd;.V ghypbknu!;

   <) o.vd;.V iynf!;"  c) blu;kpd!;
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27muR tpdhj;jhs;fs; ? tpilfSld;

PTA khjpup tpdhj;jhs; ? 2
tFg;g[: X mwptpay; 3

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. tpHp Vw;gikt[j; jpwd; Fiwghl;ilr; rup bra;a cjt[tJ 

 m) Ftp byd;R M) FHp byd;R ,) Ftp Mo <) ,U Ftpa byd;R

2. 5Ω, 3Ω kw;Wk; 2Ω kpd;jilkjpg;g[fs; bfhz;l @d;W kpd;jilahf;fpfs; 

bjhlupizg;gpy; ,izf;fg;gl;Ls;s nghJ mtw;wpd; bjhFgad; kpd;jil ?????.

 m) 1.03Ω M) 10Ω ,) 0.97Ω <) 2.5Ω
3. gPl;lh rpijtpd; nghJ

 m) epa{l;uhd;fspd; vz;zpf;ifapy; xd;W Fiwa[k;

 M) mQ vz;zpy; xd;W Fiwa[k;

 ,) g[nuhl;lhd;fspd; vz;zpf;ifapy; xd;W Fiwa[k;

 <) epa{l;uhd;fspd; vz;zpf;ifapy; xd;W mjpfupf;Fk;.

4. fiury;fspd; fd mst[ rjtPjk; btg;gepiy mjpfupf;Fk;nghJ Fiwtjw;fhd 

fhuzk;

 m) jput=;fspd; btg;g tpupt[ M) jput=;fspd; Fspu;t[ tpist[

 ,) fiurypd; brwpt[ mjpfkhjy;   <) fiurypd; brwpt[ Fiwjy;

5. gpd;tUk; ml;ltizapy; cs;stw;iw rupahfg; bghUj;jp rupahd tpiliaj; 

nju;e;bjLf;ft[k;. 

A gy; ,dtisar; nru;kk; I bgd;rPd;

B epiwt[whr; nru;kk; II bghl;lhrpak; !;oanul;

C nrhg;g[ III gpa{uhd;

D fhu;ngh tisar; nru;kk; IV <j;jPd;

 m) A-I, B-II, C-III, D-IV M) A-III, B-IV, C-II, D-IV
 ,) A-II, B-I, C-IV, D-III   <) A-IV, B-II, C-III, D-I
6. Xu; vupjy; tpidapy;

 m) Mf;rp$d; tha[ btsptplg;gLfpwJ  M) iel;u$d; tha[ btsptplg;gLfpwJ

 ,) Mf;rp$d; tha[ gad;gLj;jg;gLfpwJ <) iel;u$d; tha[ gad;gLj;jg;gLfpwJ

7. glj;jpYs;s mk;g[f;Fwpfisf; bfhz;L flj;Jj; jpRf;fisf; fz;lwpf.

  m) A- g[nshak;/ B - iryk;

        M) A - iryk;/ B - g[nshak;

        ,) A & B - ,uz;Lk; iryk;

        <) A & B - ,uz;Lk; g[nshak;
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  mwptpay;28 IDEAL 

8. fPH;f;fz;ltw;Ws; `jiyikr; Rug;gp~ vdf; fUjg;gLtJ vJ>

 m) gpdpay; Rug;gp  M) gpl;a{l;lup Rug;gp

 ,) ijuha;L Rug;gp    <) ml;updy; Rug;gp

9. cl;fUtpYs;s cl;fUkzp ,jdhy; cUthf;fg;gLfpwJ.

 m) ,uz;lhk; epiyr; RUf;fk; M) Kjy;epiyr; RUf;fk;

 ,) Onyhkpau;    <) nyhf!;

10. DNA it btl;lg; gad;gLtJ ???????.

 m) fj;jupf;nfhy;  M) bu!;l;upf;!d; vz;nlhepa{f;spna!;

 ,) Rj;jp    <) RNA behjpfs;

11. kpf kypthd tHf;fkhd tu;j;jf uPjpapyhd kw;Wk; jPu;e;J nghfhj Mw;wy; @yk;

 m) ePu; Mw;wy; M) Nupa Mw;wy; ,) fhw;whw;wy; <) btg;g Mw;wy;

12. fPH;f;fz;ltw;Ws; vJ epuyhf;fj;ij jpUj;jg; gad;gLfpwJ>

 m) inkscape M) script editor ,) Stage <) Sprite
 gFjp ? II 

Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf gjpyspf;ft[k;.

13. bfhLf;fg;gl;lf; Tw;wpida[k;/ fhuzj;jpida[k; ed;whf Muha;e;J rupahd 

tpilapid nju;t[ bra;f.

 Tw;W :  jpl kw;Wk; jputg; bghUs;fis tpl tha[g; bghUl;fs; mjpf mGj;jj;jpw;F 

cl;gLk;.

 fhuzk; :  mQf;fs; my;yJ @yf;TWfSf;F ,ilna cs;s bjhiyt[ ? xg;gplj; 

jFe;j tifapy; mjpfk;.

 m)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup. nkYk; fhuzk; Tw;Wf;F rupahd 

tpsf;fk;.

 M)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup/ Mdhy; fhuzk; Tw;Wf;F rupahd 

tpsf;fky;y.

 ,) Tw;W rupahdJ. Mdhy; fhuzk; jtW. 

 <) Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; jtW.

14. bfhLf;fg;gl;Ls;s kpd;Rw;wpy; AC KidfSf;fpilna cs;s bjhFgad; kpd; 

jiliaf; fhz;f.

15. epuk;gpa ghj;jpuj;ijtpl fhypahf cs;s ghj;jpuj;jpy; xypahdJ mjpf mst[ 

cUthfpwJ Vd;>

16. bfhLf;fg;gl;lf; Tw;wpida[k;/ fhuzj;jpida[k; ed;whf Muha;e;J rupahd 

tpilapid nju;t[ bra;f.

 Tw;W (A) : HF @yf;Twpy; cs;s ntjpg;gpizg;g[ mkpyj;jd;ik tha;e;jJ.
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29muR tpdhj;jhs;fs; ? tpilfSld;

 fhuzk; (R) :  H f;Fk; F f;Fk; ,ilna cs;s vyf;l;uhd; ftu;jd;ik kjpg;g[fSf;fp 

ilnaahd ntWghL 1.9

 i) (A) kw;Wk; (R) rupahdJ/ (R) MdJ (A) I tpsf;FfpwJ.

 ii) (A) rup/ (R) jtW  iii) (A) jtW/ (R) rup

 iv) (A) kw;Wk; (R) rup/ Mdhy; (R) MdJ (A) I tpsf;ftpy;iy

17. ml;il Xk;g[apupapd; clypypUe;J vt;thW ,uj;jj;ij cwp+;RfpwJ>

18. gpd; @isapd; ghf=;fisf; TWf.

19. bfhy!;l;uk; (rPk;ghy;) vd;why; vd;d> ghy; cw;gj;jpahdJ \hu;nkhd;fshy; 

vt;thW xG=;FgLj;jg;gLfpwJ>

20. tl;lhu ,d jhtutpay; vd;gjid tiuaWj;J mjd; Kf;fpaj;Jtj;ij vGJf.

21. kndhtpay; kUe;Jfs; vd;why; vd;d>

22. nru;kk; A vd;gJ epwkw;w/ goftotKila/ ePnuwpa bkf;dPrpaj;jpd; cg;g[ MFk;. 

,ij btg;gg;gLj;Jk; nghJ ePuw;w cg;ghf khWfpwJ. btg;gg;gLj;Jk;nghJ 

nru;kk; A  ,He;j ePu; @yf;TWfspd; vz;zpf;if/ gr;ir tpl;upahtpy; cs;s ePu;  

@yf;TWfspd; vz;zpf;iff;Fr; rkkhdJ/

 i)  nru;kk; A ia milahsk; fhz;f.

 ii)  ,e;j btg;gg;gLj;Jk; tpidf;fhd ntjpr; rkd;ghl;ilj; jUf.

 gFjp ? III 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32?f;F fl;lhakhf tpilaspf;ft[k;.

23. i)  fPH;f;fz;l Tw;wpd; jd;ikia rupah> my;yJ jtwh> vd mwpe;J jtiw rup 

bra;J vGJf.

   rhu;y!; tpjpapd;go/ khwh mGj;jj;jpy; cs;s tha[tpd; btg;gepiy mjd; 

gUk mstpw;F vjpu; jftpy; mika[k;.

 ii) nfhol;l ,l=;fis epug;g[f.

  m) btg;gk; kw;Wk; btg;gepiy vd;gJ ?????? mst[fs;.

  M) bghUbshd;wpd; @yf;TWfspd; ruhrup ,af;f Mw;wy; ?????? MFk;.

24. bghUj;Jf.

m) mk;kPl;lu; i)

M) ilnahL ii)

,) fhy;tdhkPl;lu; iii)

<) kpd;jilahf;fp iv)

25. i) Al2(SO4)3 nru;kj;jpy; cs;s Mf;rp$dpd; rjtPj ,iaigf; fzf;fpLf.

  (epiw vz; kjpg;g[fs;: Al-27, O-16, S-32)

 ii)  kpft[k; vspa fPl;nlhdpd; IUPAC bgaiua[k; @yf;TW tha;ghl;ila[k; 

vGJf.
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31muR tpdhj;jhs;fs; ? tpilfSld;

  ii)  <uk; cwp+;Rk; nru;k=;fs;/ <uk; cwp+;rpf; fiua[k; nru;k=;fspypUe;J 

vt;thW ntWgLfpd;wd> @d;W ntWghLfis vGJf.

(my;yJ)

 M) i)  fupkr; nru;k=;fspd; IUPAC bgaupLk; Kiwapd; mog;gilapy; fPH;f;fhQk; 

ml;ltizapy; cs;s nfhol;l ,l=;fis epiwt[ bra;f.

nru;kj;jpd; bgau; mikg;g[ tha;ghL tpidr;bray; bjhFjp

–––––
CH3 – CH–CH3

OH
–OH

vj;jdhy;
CH3 – C–H

O
–––––

gpa{l;lndhd; ––––– > C = O
–––––– CH3 – CH2 – CH2 – COOH –COOH

  ii)  A vd;w cnyhfk; mYkpdpaj;jpw;F mLj;jjhf g{kpapy; mjpf mstpy; 

fhzg;gLfpwJ. br+;NLepiyapy; cs;s cnyhfk; Aapd; kPJ ePuhtpiar; 

brYj;Jk;nghJ mJ fhe;jj; jd;ika[ila Mf;irL B iaj; jUfpwJ. 

A MdJ fhu;gd; kw;Wk; epf;fYld; C vd;w cnyhff;fyitia 

cUthf;FfpwJ. C tpkhdj;jpd; ghf=;fs; kw;Wk; ce;jpfs; jahupg;gpy; 

gad;gLfpwJ. B kw;Wk; C If; fz;lwpe;J vGJf. fhe;jj; jd;ika[ila 

Mf;irL cUthjYf;fhd rkd; bra;ag;gl;l ntjpr; rkd;ghl;il vGJf.

35. m) i) bghUj;Jf.

cWg;g[fs; NHe;Js;s rt;t[ miktplk;

@is g[Auh tapw;wiw

rpWePufk; nfg;!;a{y; kPoah!;odk;

,jak; @is ciwfs; khu;giw

EiuaPuy; bgupfhu;oak; kz;ilnahl;Lf; FHp

  ii)  fhu;g;g!; Y}l;oak; vt;thW cUthfpwJ> mJ Ruf;Fk; \hu;nkhd;fspd; 

bgau;fis vGJf.

  iii) jhtu=;fspy; fUt[Wjypd; Kf;fpaj;Jtj;ij vGJf.

(my;yJ)

 M) i)  mUz; njhl;lj;jpy; tpisahof; bfhz;oUe;jhd;/ jpObud xU 

broapd; kPJ xU Jk;gp mku;e;jpUg;gijg; ghu;j;jhd;. mjd; ,wf;iffis 

cw;Wnehf;fpdhd;. fhf;ifapd; ,wf;ifa[k; Jk;gpapd; ,wf;ifa[k; xnu 

khjpup cs;sjhf epidj;jhd;. mtd; epidj;jJ rupah> c=;fs; tpilf;fhd 

fhuz=;fisf; TWf.

  ii)  capu;g;bghUz;ik rpijtiltjd; @yk; ekf;F fup kw;Wk; bgl;nuhypag; 

bghUl;fs; fpilf;fpd;wd. ,Ug;gpDk; ehk; mtw;iw ghJfhg;gJ 

mtrpakhfpwJ. Vd;>

***
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  mwptpay;32 IDEAL 

tpilfs; tpdhj;jhs; ? 3PTA khjpup tpdhj;jhs; ? 2

 gFjp ? I 

1. <) ,U Ftpa byd;R

2. M) 10 

3. c)  g[nuhl;lhd;fspd; 

vz;zpf;ifapy; xd;W Fiwa[k;

4. m) jput=;fspd; btg;g tpupt[

5. M) A-III, B-IV, C-II, D-IV
6. ,)  Mf;rp$d; tha[ 

gad;gLj;jg;gLfpwJ

7. M) A - iryk;/ B - g[nshak;

8. M) gpl;a{l;lup Rug;gp

9. m) ,uz;lhk; epiyr; RUf;fk;

10. M)  bu!;l;upf;!pd; 

vz;nlhepa{f;spnah!;

11. m) ePu; Mw;wy;

12. M) script editor

 gFjp ? II 

13. m)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup. nkYk; fhuzk; Tw;Wf;F rupahd 

tpsf;fk;.

14. bjhFgad; kpd;jil:

 jPu;t[:

 ,uz;L 5 Ω kpd;jilfs; bjhlu; ,izg;gpy; ,izf;fg;gl;L gpd;  

10 Ω kpd;jila[ld; ,izahf ,izf;fg;gl;Ls;sJ.

 R  =  5 + 5 = 10

 Rp  =  1
10

+ 1
10

 = 2
10

 = 
1
5

 = 5Ω

 bjhFgad; kpd;jil = 5Ω MFk;.

15. fhypahf cs;s ghj;jpuj;jpy; mjpf mst[ xyp cUthjy;:

 fhw;W @yf;TWfspd; mjpu;t[fspd; tPr;R jput @yf;TWfis tpl mjpfkhf 

cs;sJ. vdnt/ epuk;gpa ghj;jpuj;ijtpl fhypahf cs;s ghj;jpuj;jpy; xypahdJ 

mjpf mst[ cUthfpwJ.

16. i) (A) kw;Wk; (R) rupahdJ/ (R) MdJ (A) I tpsf;FfpwJ.

17. ml;il Xk;g[apupapd; clypypUe;J ,uj;jj;ij cwp+;Rjy;:

 � ml;ilapd; thapDs; fhzg;gLk; @d;W jhilfs; tpUe;njhk;gpapd; clypy; 

typapy;yhj Y tot fhaj;ij cUthf;f cjt[fpwJ.

 � gpd;du; jirahyhd bjhz;il @yk; ,uj;jj;ij cwp+;Rfpd;wJ.

 � ckpH;ePu;r; Rug;gpfshy; cUthf;fg;gLk; \pUod; vd;w bghUs; cwp+;rg;gl;l 

,uj;jj;ij ciwatpLtjpy;iy.

18. gpd;@isapd; ghf=;fs;:

 rpW@is/ ghd;!; kw;Wk; KFsk; MFk;.
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33muR tpdhj;jhs;fs; ? tpilfSld;

19. bfhy!;l;uk; ? rPk;ghy;:

 FHe;ij gpwg;gpw;Fg; gpwF ghy; Rug;gpapypUe;J Kjd; Kjypy; btsptUk; ghy; 

bfhy!;l;uk; (rPk;ghy;) vdg;gLk;.

 ghy; cw;gj;jp \hu;nkhd;fshy; xG=;FgLj;jg;gLjy;:

 � Kd; gpl;a{l;lup Ruf;Fk; g[nuhyhf;od; vDk; \hu;nkhd; ghy; Rug;gpapd; 

Ez;FHy;fspypUe;J ghy; cw;gj;jpahjiyj; J}z;LfpwJ.

 � gpd; gpl;a{l;lupapd; \hu;nkhdpd; Mf;rpnlhrpd; ghy; btspnaWtijj;  

J}z;LfpwJ.

20. tl;lhu ,dj; jhtutpay;:

 xU Fwpg;gpl;l gFjpapy; cs;s jhtu=;fs; mg;gFjpapYs;s kf;fSf;F tHptHpahf 

vt;thW gad;gLfpwJ vd;gijg; gw;wp mwptjhFk;.

 Kf;fpaj;Jtk;:

 � guk;giu guk;giuahfj; jhtu=;fspd; gad;fis mwpa KofpwJ.

 � ekf;Fj; bjupe;j kw;Wk; bjupahj jhtu=;fspd; gad;fisg; gw;wpa jftiy 

mspf;fpwJ.

21. kndhtpay; kUe;Jfs;:

 @isapd; kPJ bray;gl;L mtw;wpd; bray;ghLfshd elj;ij/ czu;twpepiy/ 

rpe;jpf;Fk; jpwd;/ mwpepiy Mfpatw;iw khw;wpaikf;Fk; kUe;Jfs; `kndhtpay; 

kUe;Jfs;~ vdg;gLk;.

22. i)  nru;kk; A ? bkf;dPrpak; ry;ngl; b\g;lhi\l;nul;

 ii)  MgSO4  . 7H2O ΔΔ  MgSO4 + 7H2O

 gFjp ? III 

23. i)  ,f;Tw;W jtW.

   rupahd Tw;W: rhu;y!; tpjpg;go khwh mGj;jj;jpy; cs;s tha[tpy; btg;gepiy 

gUkDf;F vjpu; jftpy; mika[k;.

 ii) epug;g[f.

  m) !;nfyhu;       M) btg;gepiy

24. bghUj;Jf:

 m?iii,  M?i,  ,?iv  <?ii

25. i) Al2(SO4)3 nru;kj;jpy; cs;s Mf;rp$dpd; rjtPj ,iag[:

  jPu;t[:

  Al ,d; mQepiw = 27; O ,d; mQepiw = 16; S ,d; mQepiw = 32
  Al2(SO4)3d; mQepiw = (2×27) + ((1×32) + (4×16) 3
   = 54 + (32 + 64) 3 = 54 + (96) 3 = 54 + 288
   = 342 fp

  Mf;rp$d; rjtPj ,iag[ = 
Mf;rp$dpd; epiw

Al2(SO4)3d; nkhyhu; epiw
 ×100
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39muR tpdhj;jhs;fs; ? tpilfSld;

PTA khjpup tpdhj;jhs; ? 3
tFg;g[: X mwptpay; 4

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. kpd; tpsf;F xd;W Ftpbyd;R xd;wpd; Kjd;ikf; Ftpaj;jpy; itf;fg;gl;Ls;sJ. 

kpd; tpsf;F xspa{l;lg;gLk; nghJ/ Ftpbyd;rhdJ

 m) Ftpf;Fk; fw;iwfis cUthf;Fk; M) tpupf;Fk; fw;iwfis cUthf;Fk;

 ,) ,izf; fw;iwfis cUthf;Fk;     <) epwf; fw;iwfis cUthf;Fk;

2. kpd; Nnlw;wfspy; epf;nuhk; fk;gpr;RUshdJ btg;gnkw;Wk; rhjdkhfg; 

gad;gLfpwJ Vbddpy;

 m) mjpf kpd;jil vz; M) mjpf cUFepiy

 ,) vspjpy; Mf;rp$ndw;wk; milahJ   <) ,it midj;Jk;

3. fhkhf; fjpupaf;fj;jpypUe;J ek;ikg; ghJfhf;f ............ ciwfs; gad;gLfpd;wd.

 m) fhuPa Mf;irL M) ,Uk;g[ ,) fhuPak; <) mYkpdpak;

4. gpd;tUtdtw;Ws; vJ ``jdpkk; + jdpkk;  nru;kk;~~ tpidtif my;y.

 m) C(s) + O2(g) → CO2(g) M) 2K(s) + Br2(l) → 2KBr(s)
 ,) 2CO(g) + O2(g) → 2CO2(g)    <) 4Fe(s) + 3O2(g) → 2Fe2O3(s) 

5. capupa rpijtila[k; olu;b$z;l;fspy; cs;sit ............

 m) fpisj;j r=;fpypj; bjhlu; i\l;nuh fhu;gd;fs;

 M) neuhd r=;fpypj;bjhlu; i\l;nuh fhu;gd;fs; 

 ,) fpisj;j kw;Wk; neuhd r=;fpypj; bjhlu; i\l;nuh fhu;gd;fs;

 <) tisa i\l;nuh fhu;gd;fs;

6. nrhoak; mQ xU vyf;l;uhid ,He;J Na+ madpia cUthf;FfpwJ. Na+ 

mapdpapd; Muk; Na mQtpd; Muj;ij tpl Fiwthf ,Uf;Fk;. ,jw;Ff; fhuzk;

 m) Na+ madpapy; cl;fUtpd; ftu;r;rp tpir Na+ mQtpid tpl mjpfk;

 M) Na mQtpy; cl;fUtpd; ftu;r;rp tpir Na+ madpia tpl mjpfk;

 ,)  Na mQtpy; cs;s g[nuhl;lhd;fspd; vz;zpf;if Na+ madpia tplf; 

Fiwthf ,Uf;Fk;

 <)  Na+ madpapy; cs;s vyf;l;uhd;fspd; vz;zpf;if Na+ mQit tpl mjpfkhf 

,Uf;Fk;.

7. fpug; RHw;rp eilbgWk; ,lk;

 m) gR=;fzpfk; M) ikl;nlhfhz;l;upahtpd; cl;gFjp (!l;nuhkh)

 ,) g[wj;njhy; Jis  <) ikl;nlhfhz;l;upahtpd; cl;g[wr; rt;t[
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  mwptpay;40 IDEAL 

8. fPH;f;fz;ltw;Ws; ve;epfH;t[ eilbgw Mw;wy; njit>

 m) bray; kpF flj;Jjy; M) guty;

 ,) rt;t{L guty;  <) ,it midj;Jk;

9. fizak; ?????? Rug;gpahfr; bray;gLfpwJ.

 m) ehsKs;s M) ehskpy;yh ,) m kw;Wk; M <) gwf;Fk;

10. fPHf;fz;ltw;Ws; ,Ugz;g[f; fyg;gpd tpfpjj;ijf; fz;lwpf.

 m) 9 : 3 : 3 : 1 M) 9 : 1 : 3 : 1 ,) 9 : 1 : 3 : 3 <) 1 : 2 : 1

11. fPH;f;fz;ltw;Ws; lahgo!; bky;ypl!; bjhlu;ghd ntWgl;l xd;iwj; 

nju;e;bjLf;ft[k;.

 m) nehapd; jhf;fk; 10% - 20% M) ,sk;gUtj;jpy; bjhl=;FfpwJ

 ,) cly; vil Fiwjy;   <) cly; gUkd;

12. fPH;f;fz;ltw;Ws; mirt{l;Lk; fhbzhypfis cUthf;fg; gad;gLk; bkd;bghUs; 

vJ>

 m) Paint M) PDF ,) MS Word <) Scratch
 gFjp ? II 

Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf gjpyspf;ft[k;.

13. bfhLf;fg;gl;lf; Tw;wpida[k;/ fhuzj;jpida[k; ed;whf Muha;e;J rupahd 

tpilapid nju;t[ bra;f.

 Tw;W: ePe;Jk; xUtu; ePupid ifahy; gpd;nehf;fp js;Sfpwhu;. ePuhdJ me;j egiu 

Kd;ndhf;fp js;SfpwJ.

 fhuzk;: xt;bthU tpirf;Fk; rkkhd vjpu; tpir cz;L.

 m)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup. nkYk; fhuzk; Tw;Wf;F rupahd 

tpsf;fk;.

 M)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup/ Mdhy; fhuzk; Tw;Wf;F rupahd 

tpsf;fky;y.

 ,) Tw;W rupahdJ. Mdhy; fhuzk; jtW.

 <) Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; jtW.

14. uhnytpd; rpjwy; tpjpiaf; TWf.

15. tiuaW: xg;g[ mQepiw.

16. xU fiurypd; pH kjpg;g[ RHpahf ,Ue;jhy; mf;fiurypd; jd;ikahJ>

17. xspr;nru;f;if vd;why; vd;d> ,J bry;ypy; v=;F eilbgWfpwJ>

18. Kaypd; cly; btg;gepiyia guhkupf;f mjd; njhypy; mike;Js;s Rug;gpfs; 

ahit>

19. jtwhd Tw;Wfisj; jpUj;jp vGJf.

 i)  gupt[ euk;g[ kz;lyk; ika euk;g[ kz;lyj;jpd; xU gFjpahFk;.

 ii)   clypd; midj;J euk;g[fSk; bkdp+;r!; vd;Dk; ciwahy; nghu;j;jg;gl;L 

ghJfhf;fg;gLfpd;wd.

20. gwf;Fk; jpwd; ,He;j fptp gwitapd; ,wf;iffis bgwg;gl;l gz;ghff; fUjyhk;. 

fhuzk; TWf.
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  mwptpay;42 IDEAL 

29. i)  ikaypd; ciw cs;s kw;Wk; ikaypd; ciwaw;w euk;g[ ehupiHfis 

ntWgLj;Jf.

 ii)  Tt×tt vd;w fhuzpfisf; bfhz;l ,U bgw;nwhu;fspilna fyg;g[ bra;a[k;nghJ 

mjd; F1 jiyKiwapy; cUthFk; $Pdhf;f tpfpjk; vd;d>

30. khjtplha; RHw;rpapd; gy;ntW epiyfs; ahit> me;epiyfspd; nghJ mz;lfk; 

kw;Wk; fUg;igapy; epfGk; khw;w=;fisf; Fwpg;gpLf.

31. i) DNA tpuy; nuifj; bjhHpy;El;gj;jpd; eilKiw gad;ghLfis vGJf.

 ii)  Mj;nuh!;fpspnuhrp!; Vw;gLtjw;fhd fhuz=;fspy; bfhGg;gpd; g=;F vd;d>

32. i)  10 fpuhk; Rf;nuhi!/ ePupy; fiuj;J 10% epiw rjtPjk; bfhz;l fiuriyg; 

bgw njitg;gLk; ePupd; epiwia fpuhkpy; fzf;fpLf.

 ii)  gpd;tUk; ntjptpidfspy; vt;tpid elg;gjw;fhd rhj;jpa=;fs; cs;sJ> 

ckJ tpilia Mjhuj;Jld; jUf.

  m) 2NaCl + F2  2NaF + Cl2
  M) NaF + Cl2  2NaCl + F2 

 gFjp ? IV 
Fwpg;g[:   i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. ii) xt;bthU tpdhtpw;Fk; VG 

kjpg;bgz;fs;. iii) njitahd ,l=;fspy; glk; tiuf. 3×7=21
33. m) i)  epiykj;jpd; tiffs; ahit> mtw;Ws; VnjDk; xd;iw 

vLj;Jf;fhl;Lld; tpsf;Ff.

  ii) bjhiynehf;fpfspd; gad;fisf; TWf.

(my;yJ)

 M) i)  xyp kw;Wk; xsp miyfSf;F ,ilnaahd VnjDk; @d;W 

ntWghLfisj; jUf.

  ii)  VjhtJ Xu; M=;fpy vGj;J kw;Wk; Xu; vz;iz/ (Seven segment display) 
VG Jz;L fhl;rpg; gjptpy; btspg;gLj;Jf.

34. m) i)  A vd;w cnyhfk; etPd Mtu;j;jd ml;ltizapy; 3 Mk; bjhliua[k;/ 

13 Mk; bjhFjpiaa[k; rhu;e;jJ. A ePuhtpa[ld; br+;Nl;L epiyapy; 

tpidg[upe;J/ nru;kk; B Ij; jUfpwJ. nkYk; A MdJ typikahd 

my;fypa[ld; (NaOH) tpidg[upe;J nru;kk; C I jUfpwJ. A, B kw;Wk; C If; 

fz;lwpf. bghUj;jkhd rkd;bra;ag;gl;l ntjpr; rkd;ghLfis vGJf. 

  ii) olu;b$z;l;fs; vt;thW ePu; khRghl;il Vw;gLj;Jfpd;wd>

(my;yJ)

 M) i)  ntjpj;bjhHpw;rhiyfspy; gpd;tUk; ntjptpid @yk; mk;nkhdpah 

jahupf;fg;gLfpwJ.

   N2 + 3H2  2NH3
    nkhy; fUj;ij mog;gilahff; bfhz;L 1000 fpnyh fpuhk; mk;nkhdpah 

jahupf;f vt;tst[ fpnyh fpuhk; i\l;u$d; tha[ kw;Wk; iel;u$d; tha[ 

njitg;gLk; vd;gij nkw;fz;l ntjptpid @yk; fzf;fpLf.

  ii)  ek; md;whl thH;tpy; rpy neu=;fspy; ntfkhf eilbgWk; 

ntjptpidfSk; rpy neu=;fspy; bkJthf eilbgWk; ntjptpidfSk; 

njit. ,it xt;bthd;Wf;Fk; vLj;Jf;fhl;L jUf.
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43muR tpdhj;jhs;fs; ? tpilfSld;

35. m) i) ePuhtpg;nghf;F xU njitahdj; jPik. tpsf;Ff.

  ii)  epa{uhd;fs; mtw;wpd; bray;ghLfspd; mog;gilapy; tifg;gLj;jp 

tptup.        (my;yJ)

 M) i) vj;jpypdpd; thH;tpay; tpist[fSs; VnjDk; ,uz;oid vGJf.

  ii) kz;zupg;ig ePtpu; vt;thW jLg;gPu;>

***

tpilfs; tpdhj;jhs; ? 4PTA khjpup tpdhj;jhs; ? 3

 gFjp ? I 
1. ,) ,izf; fw;iwfis cUthf;Fk;

2. <) ,it midj;Jk;

3. ,) fhuPak;

4. ,) 2CO(g) + O2(g) → 2CO2(g) 
5. M)  neuhd r=;fpypj;bjhlu; 

i\l;nuh fhu;gd;fs; 

6. m)  Na+ madpapy; cl;fUtpd; 

ftu;r;rp tpir Na+ mQtpid 

tpl mjpfk;

7. M)  ikl;nlhfhz;l;upahtpd; 

cl;gFjp (!l;nuhkh)

8. m) bray; kpF flj;Jjy;

9. ,) m kw;Wk; M

10. m) 9 : 3 : 3 : 1

11. <) cly; gUkd;

12. <) Scratch

gFjp ? II
13. m)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup. nkYk; fhuzk; Tw;Wf;F rupahd 

tpsf;fk;.

14. uhnytpd; rpjwy; tpjp:

 Xu; xspf;fjpu; rpjwyila[k; msthdJ mjd; miyePsj;jpd; ehd;Fkof;F 

vjpu;jftpy; mika[k;.

 rpjwy; mst[ ‘S’ α 
4

1
λ

15. xg;g[ mQepiw:

 � xU jdpkj;jpd; xg;g[ mQepiw vd;gJ mj;jdpkj;jpd; Inrhnlhg;g[fspd; 

ruhrup mQepiwf;Fk; C-12 mQtpd; epiwapy; 
1

12
 g=;fpd; epiwf;Fk; cs;s 

tpfpjkhFk;. ,J Ar vdf; Fwpg;gplg;gLfpd;wJ.

 � ,jid jpl;l mQ vil vdt[k; miHf;fyhk;.

 � xU jdpkj;jpd; Inrhnlhg;g[fspd; 

        ruhrup Ar = 
mQepiw

xU C-12 d; mQepiwapy; 
1

12
 g=;fpd; epiw

16. xU fiurypd; pH kjpg;g[ RHpahf ,Ue;jhy; mf;fiurypd; jd;ik:

 pH kjpg;g[ 0 - 14. 0.7 mkpyg;gz;g[ 7 eLepiy 7 – 14. fhuj;jd;ik bfhz;lJ.  

pH kjpg;g[ Fiwa[k;nghJ mkpyj;jd;ik bfhz;lJ.
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49muR tpdhj;jhs;fs; ? tpilfSld;

  Xa;tpy; epiykk;:

    epiyahf cs;s xt;bthU bghUSk; jkJ Xa;t[ epiy khw;wj;ij 

vjpu;f;Fk; gz;g[ Xa;tpy; epiykk; MFk;.

  v.fh:  fpisfis cYf;fpa gpd; kuj;jpypUe;J fPnH tpGk; ,iyfs; gGj;jgpd; 

tpGk; gH=;fs;.

 ii) bjhiynehf;fpapd; gad;fs;:

 � nfhs;fs;/ tpz;kPd;fs;/ tpz;kPd; jpus;fs; Fwpj;j tpupthd ghu;itiaj; 

jUfpwJ.

 � bjhiynehf;fpa[ld; xspglf; fUtpia ,izg;gjd; @yk; thd; 

bghUs;fis xspg;glk; vLf;fyhk;.

 � Fiwthd brwpt[ila xspapYk; bjhiynehf;fpiag; gad;gLj;jyhk;. 

(my;yJ)

M) i) xyp ? xsp miyfs; ntWghLfs;:

vz; xyp miyfs; xsp miyfs;

1. gut[tjw;F Clfk; njit. gut[tjw;F Clfk; njitapy;iy.

2. bel;liyfs;. FWf;fiyfs;.

3. miyePsk; 1.65 br.kP Kjy;  

1.65 kP tiu ,Uf;Fk;.

miyePsk; 4×10–7kP Kjy;  

7×10–7 kP tiu ,Uf;Fk;.

4. xyp miyfs; 340 kPtp –1 

jpirntfj;jpy; gut[k;.

xsp miyfs; 3×108 kPtp–1 

jpirntfj;jpy; gut[k;. 

 ii) VG Jz;L fhl;rpg;gjpt[:

   

a

b

c

d

e

f

g
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  mwptpay;50 IDEAL 

34. m) i) jPu;t[:

   3 Mk; bjhliua[k; 13 Mk; bjhFjpiaa[k; rhu;e;j A vd;w cnyhfk; 

mYkpdpak;.

   ePuhtpa[ld; br+;Nnlwpa mYkpdpak; tpidg[upe;J (B) mYkpdpak; 

Mf;irila[k;/ i\l;u$id jUfpwJ.

  2Al + 3H2O  Al2O3 + 3H2 ↑
  (A)                                 (B)
  fhu=;fSld; mYkpdpak; tpidg[upe;J mYkpndl;Lfis cUthf;FfpwJ.

  2Al + 2NaOH + 2H2O  2NaAlO2 + 3H2 ↑
   (A)                                                 (C)
  A - mYkpdpak;/ B - mYkpdpa Mf;irL/ C - nrhoak; bkl;lh mYkpndl;

 ii) olu;b$z;l;fs; ePu; khRghl;il Vw;gLj;Jjy;:

   rpy olu;b$z;l;fs; i\l;nuh fhu;gd; fpis r=;fpypj; bjhliug; bgw;wpUf;Fk;. 

jz;zPupy; ,Uf;Fk; Ez;Qapupfshy; ,tw;iw kf;fr; bra;a ,ayhJ. ,jdhy; 

ePu; khrile;JtpLk;.

(my;yJ)

M) i) jPu;t[:

  btspapLk; NH3 epiw = 1000 fp.fp = 106 fp

  NH3 ,d; epiw = 14 + (3×1) = 17 fp

  NH3 nkhy;fspd; vz;zpf;if = 
NH3 epiw

NH3 nkhy;fspd; epiw
 = 

610
17

  2 nkhy; NH3 MdJ 3 nkhy; H ypUe;J btsptUfpwJ. 

   
610

17
nkhy; NH3 MdJ 

610
17

 × 3
2

 nkhy; H2 ypUe;J btsptUfpwJ.

  njitg;gLk; H2 d; epiw = nkhy;fspd; vz;zpf;if × @yf;TWfspd; epiw

   = 
610

17
 × 3

2
 × (2×1) = 176.47 fp.fp of H2

  2nkhy; NH3 MdJ 1 nkhy; N2 ypUe;J btsptUfpwJ.

  
610

17
nkhy; NH3 MdJ 

610
17

 × 
1
2

 nkhy; H ypUe;J btsptUfpwJ.

  njitg;gLk; N2 tpd; epiw = 
610

17
 × 

1
2

 × (14 × 2) = 
28
34

 × 106 

   = 0.82353 ×106fp

   = 823.53 fp.fp of N2 
  njitg;gLk; H2 tpd; epiw = 176.47 fp.fp

  njitg;gLk; N2 tpd; epiw = 823.53 fp.fp
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 ii) ntfkhf eilbgWk; tpid  ? czt[ brupj;jy;

  bkJthf eilbgWk; tpid ? ,Uk;g[ JUg;gpoj;jy;.

35. m) i) ePuhtpg;nghf;F xU njitahd jPik fhuzk;:

 � ePuhtpg;nghf;fpd; ,Gtpirapd; fhuzkhf ePuhdJ nkny bry;tjhy; 

xspr;nru;f;iff;F njitahd ePu; fpilf;fpwJ.

 � ,iyfspd; nkw;gug;g[ Fspu;r;rpahf ,Uf;ft[k; bry;fspd; totk; 

khwhky; ,Uf;ft[k; cjt[fpwJ.

 � Mdhy; bjhlu;e;J ePuhtpg;nghf;F eilbgWk;nghJ mjpfkhd 

mst[ ePu; btspnaw;wg;gl;L ,iyfs; tho cjpu;e;J tpLk;. vdnt 

ePuhtpg;nghf;F xU njitahd jPikahFk;.

 ii) bray;ghl;od; mog;gilapy; epa{uhd;fspd; tiffs;:

 � xUKid epa{uhd;fs;

 � ,UKid epa{uhd;fs;

 � gyKid epa{uhd;fs;

  xUKid epa{uhd;fs;:

   ,it tsu; fUtpd; Muk;g epiyapy; kl;Lk; fhzg;gLk; Kjpu; capupfspy; 

fhzg;glhJ.

  ,UKid epa{uhd;fs;:

   fz;zpd; tpHpj;jpiuapYk; ehrpj; JisapYs;s My;Bngf;lup 

vgPjpypaj;jpYk; fhzg;gLk;.

  gyKid epa{uhd;fs;:

  @isapd; g[wg;gug;ghd bgU@isg; g[wzpapy; fhzg;gLk;.

(my;yJ)

M) i) vj;jpypdpd; thH;tpay; tpist[fs;:

 � vj;jpypd; fdpfs; gGg;gij Cf;Ftpf;fpwJ. 

v.fh: jf;fhsp/ Mg;gps;/ kh/ thiH.

 � vj;jpypd; ,Utpj;jpiyj; jhtu=;fspy; ntu; kw;Wk; jz;L ePl;rp 

miltijj; jilbra;fpwJ.

 � vj;jpypd; ,iyfs; kw;Wk; kyu;fs; @g;giltij tpiut[gLj;JfpwJ.

 � vj;jpypd; bkhl;Lfs;/ tpijfspd; cwf;fj;ij ePf;FfpwJ.

 ii) kz;zupg;igj; jLf;Fk; Kiwfs;:

 � fhLfisg; guhkupj;jy;.

 � mjpf mstpy; ku=;fis eLjy;.

 � fhy;eilfspd; mjpf nka;r;riyf; fl;Lg;gLj;Jjy;.

 � epyg;gug;gpy; XLk; ePupid ePu;g;gpog;g[g; gFjpfspy; nrkpj;jy;.

 � ePnuhl;lj;jpw;F vjpu;jpirapy; cGjy; nghd;wit.

***
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  mwptpay;52 IDEAL 

PTA khjpup tpdhj;jhs; ? 4
tFg;g[: X mwptpay; 5

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. ePs; btg;g tpupt[f;Fzfk; ?????? rhu;e;jjhFk;.

 m) cz;ikahd ePsk; M) btg;gepiy cau;t[

 ,) bghUspd; jd;ik <) (m) kw;Wk; (M)

2. jd; kpd;jil vz;zpd; gd;dhl;L (SI) myF ??????.

 m) nkh M) Xk;'kPl;lu; ,) Xk; <) Xk; kPl;lu;

3. mQ vz; ?????? jdpk=;fs; jd;dpr;irahd fjpupaf;fj;ij btspapLk;. 

 m) 83 I tpl mjpfkhd M) 83 I tplf; Fiwthd

 ,) 73 I tplf; Fiwthd   <) 83 If; bfhz;l

4. 25 tpGf;fhL (25%) vj;jdhy; fiury; vd;gJ ??????.

 m) 25 kpyp vj;jdhy; 100 kpyp ePupy; cs;sJ.

 M) 25 kpyp vj;jdhy; 25 kpyp ePupy; cs;sJ.

 ,) 25 kpyp vj;jdhy; 75 kpyp ePupy; cs;sJ.

 <) 75 kpyp vj;jdhy; 25 kpyp ePupy; cs;sJ.

5. xU kPs;tpidapy; cUthFk; tpisbghUis Fwpg;gpl;l fhy ,ilbtspfspy; 

ePf;Fk; bghGJ tpisbghUs; cUthFk; mst[ ??????.

 m) mjpfupf;fpwJ  M) FiwfpwJ

 ,) Kjypy; Fiwe;J gpd; mjpfupf;fpwJ  <) Kjypy; mjpfupj;J gpd; FiwfpwJ

6. fPH;fz;Ls;s Tw;Wf;fis Muha;e;J rupahd tpiliaj; nju;e;bjLj;J vGJf.

 i)  vyf;l;uhd; Fwpg;gplj;jf;f epiwiaf; bfhz;lit.

 ii)  xU ntw;wQ @yf;TW btt;ntW tif mQf;fshy; cUthfpwJ.

 iii)  xU jdpkj;jpd; epiw vz;Qk; mQ epiwa[k; rkk;.

 m) i, ii, iii rup M) i kw;Wk; iii rup ,) ii kl;Lk; rup <) iii kl;Lk; rup

7. xspr;nru;f;ifapd;nghJ fPH;f;fz;l ve;epiyapy;/ Mf;!p$d; cw;gj;jpahfpwJ>

 m) ATPahdJ ATPahf khWk;nghJ    M) CO2 epiyepWj;jg;gLk;nghJ

 ,) H2O @yf;TWfs; gpsf;fg;gLk;nghJ    <) ,it midj;jpYk;

8.  ntu;j;J}tpahdJ xU

 m) g[wzp bry;yhFk; M) g[wj;njhypd; ePl;rpahFk;

 ,) xU bry; mikg;ghFk;   <) M kw;Wk; ,
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9. g[ijg;gotg; gwit vd;W fUjg;gLk; capupdk; ??????. 

 m) $p=;nfh ignyhgh M) Mu;f;fpahg;blupf;!;

 ,) ngypnahn!hapf; bgUe;jhtu=;fs; <) ,e;jpa nfhz;l;thdh

10. kdpjupy; Xu; Mz; nfkPl;Lk; xU bgz; nfkPl;Lk; ,ize;J fUKl;il cUthfpwJ. 

fUKl;ilapd; epiy

 m) xUkak; M) ,Ukak; ,) Kk;kak; <) ehd;kak;

11. ,uj;jg;g[w;W neha;f;F ?????? vd;W bgau;.

 m) Ya{f;nfkpah M) rhu;f;nfhkh ,) fhu;rpndhkh <) ypk;nghkh

12. fzpg;bghwpapy; Fwpg;g[fisr; nrfupj;J itf;f ?????? gad;gLfpwJ.

 m) Notepad M) Paint ,) Scanner <) Scratch
 gFjp ? II 

Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf gjpyspf;ft[k;.

13. nghf;Ftuj;J irif tpsf;Ffspy; rptg;g[ epwk; gad;gLj;Jtjd; fhuzk; vd;d>

14. bfhLf;fg;gl;Ls;s Tw;W rupah> my;yJ jtwh> vdf;Twp ckJ tpilapid 

epahag;gLj;Jf.

 btg;g Mw;wy; gupkhw;wj;jpd; nghJ Fiwe;j btg;gepiyapy; cs;s bghUs; 

Fspu;tpf;fg;gLfpwJ. mjpf btg;gepiyapy; cs;s bghUs; btg;gg; gLj;jg;gLfpwJ.

15. 90Hz mjpu;btz;iz cila xyp @ykhdJ xypapd; jpirntfj;jpy; (1/10) 
kl=;F ntfj;jpy;/ epiyahd ,lj;jpy; cs;s nfl;Feiu milfpwJ vdpy; mtuhy; 

czug;gLk; mjpu;btz; vd;d>

16. fhg;gu; xU brk;gGg;g[ epw cnyhfk;. fhg;gu;/ Mf;!p$Dld; 1370 K I tplf; 

Fiwe;j btg;gepiyapy; tpidg[upe;J fUikepw A vd;w nru;kj;ijj; jUfpwJ. 

fhg;gu;/ Mf;rp$Dld; 1370 K I tpl cau; btg;gepiyapy; tpidg[upe;J rptg;g[ epw 

nru;kk; B Ij; jUfpwJ. A, B cUthFk; tpidfSf;fhd rkd;bra;ag;gl;l ntjpr; 

rkd;ghLfis vGJf.

17. Kaypd; gy;yikt[/ Vd; (b\l;onuhlhd;l;) khWgl;l gy;yikt[ vd 

miHf;fg;gLfpwJ>

18. @isiag; ghJfhg;ghf itj;jpUf;f cjt[k; mikg;g[fs; ahit>

19. gPndhilg; kw;Wk; $Pndhilg;ig ntWgLj;Jf.

20. Tw;W : rDNA bjhHpy; El;gk; fyg;gpdkhf;fiy tpl nkyhdJ.

 fhuzk; :  ,yf;F capupdj;jpy; tpUk;gj;jfhj $Pd;fis EiHf;fhky; tpUk;gj;jf;f 

$Pd;fs; kl;Lk; EiHf;fg;gLfpd;wd.

 m) Tw;W rup Mdhy; fhuzk; jtW.     M) Tw;W jtW Mdhy; fhuzk; rup.

 ,) Tw;W kw;Wk; fhuzk; ,uz;Lk; rup.   <) Tw;W kw;Wk; fhuzk; ,uz;Lk; jtW.

21. kiHePu; nrkpg;gpd; Kf;fpaj;Jtj;ij vGJf.

22. 25°C ,y; cs;s ePupd; madpg;bgUf;f kjpg;igf; bfhz;L mjpYs;s i\l;uhf;rpy; 

madpfspd; brwpit fz;lwpf.  

(25°C ,y; i\l;u$d; madpr;brwpt[ 10–7 nkhy;'bl.kP3)
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  mwptpay;54 IDEAL 

 gFjp ? III 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32?f;F fl;lhakhf tpilaspf;ft[k;.

23. i)  jFe;j fhuz=;fnshL ,izfisj; bjhlu;g[gLj;jp nfhol;l ,lj;jpid 

epug;g[f.

  m) fjtpidj; jpwj;jy; : tpirapd; jpUg;g[j;jpwd; "

   jz;zPu; FHhiaj; jpwj;jy; : ??????.

  M) ngUe;jpid xd;Wf;F nkw;gl;nlhu; js;Sjy; : xj;j ,iz tpirfs; "

   fapwpGf;Fk; nghl;o : ??????.

 ii) xU byd;rpd; jpwd; ? 2 ilahg;lu; vdpy;/ byd;rpd; FtpaJ}uj;ijf; fhz;f.

24. i)  bfhLf;fg;gl;Ls;s glj;jpypUe;J xyp vjpbuhypg;g[f; nfhzj;ijf; fzf;fpLf.

 ii) (U235) jdpkj;jpd; mQf;fUgpst[ fPH;f;fz;lthW epfH;fpwJ.

   92U235 + 0n1  X+Y + 30n1 + Q (Mw;wy;) tpidapy; btspahFk; nra; cl;fU 

jdpk=;fs; X kw;Wk; Y apidf; fhz;f.

25. i) m)  btt;ntW jdpk=;fspd; mQf;fs; xnu vz;zpf;ifapyhd ?????? Ig; 

bgw;wpUg;gJ Inrhnlhd;fs; vdg;gLk;.

  M)  xU @yf;TwpYs;s mQf;fspd; vz;zpf;if mjDila ?????? vd 

miHf;fg;gLfpwJ.

 ii) JU vd;gJ vd;d> JUg;gpoj;jYf;fhd ntjpr;rkd;ghl;il vGJf.

26. i)  MgSO4.7H2O cg;ig btg;gg;gLj;Jk; bghGJ vd;d epfH;fpwJ> rupahd 

ntjpr;rkd;ghl;il vGJf.

 ii)  bfhLf;fg;gl;lf; Tw;wpida[k;/ fhuzj;jpida[k; ed;whf Muha;e;J rupahd 

tpilapid nju;t[ bra;f.

  Tw;W A  :  fod ePupy; J}a;ikg;gLj;Jtjw;F nrhg;g[fis tpl 

olu;b$z;Lfs; rpwe;j J}a;ikahf;fpfshf bray;g[upfpd;wd.

  fhuzk; R :  olu;b$z;Lfs; fhy;rpak; kw;Wk; bkf;dprpak; cg;g[fs; ePupy; 

fiuaf;Toait.

  m)  A kw;Wk; R rup/ R MdJ A I tpsf;FfpwJ. 

  M) A rup/ R jtW.

  ,) A jtW/ R rupahdJ.

  <) A kw;Wk; R rup/ R MdJ A I tpsf;ftpy;iy.

27. i)  xU nru;kj;jpy; fhu;gdpd; epiw rjtPjk; 27.28%/ Mf;rp$dpd; epiw rjtPjk; 

72.73% mr;nru;kj;jpd; @yf;TW epiwiaf; fzf;fpLf.

 ii)  fhg;gu; igiul;Lfs; fhg;gupd; Kjd;ikahd jhJ MFk;. ,J Eiukpjg;g[ 

Kiwapy; mlu;g;gpf;fg;gLfpwJ. fhuz=;fs; jUf.
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55muR tpdhj;jhs;fs; ? tpilfSld;

28. i) Kaypd; Rthrf;FHhapy; FUj;bjYk;g[ tisa=;fs; fhzg;gLtJ Vd;>

 ii) mdpr;ir tpy; vd;gij tiuaW.

29. braw;if Mf;rpd;fs; vd;git ahit> vLj;Jf;fhl;Lfs; jUf.

30. i) khjtplha; ehl;fspy; khjtplha; Rfhjhuk; vt;thW guhkupf;fg;gl ntz;Lk;>

 ii)  ,e;jpah czt[ cw;gj;jpapy; cau; mstpid mile;jpl cjtpa nfhJikapd; 

@d;W nk;k;ghL mile;j gz;g[fis vGJf.

31. i) g[w;W bry; rhjhuz bry;ypypUe;J vt;thW ntWgLfpwJ>

 ii) g[ijgot vupbghUs;fis ehk; Vd; ghJfhf;f ntz;Lk;>

32. i) kpd;fk;g=;fspd; fk;gpfs; nfhilf;fhy=;fspy; jhH;thfj; bjh=;FtJ Vd;>

 ii)  5Ω kpd;jil bfhz;l kpd;Nnlw;wp xU kpd;@yj;Jld; ,izf;fg;gLfpwJ. 

6A kpd;ndhl;lkhdJ ,e;j Nnlw;wp tHpahfg; gha;fpwJ vdpy; 5 epkpl=;fspy; 

cUthFk; btg;gj;jpd; msit fhz;f.

 gFjp ? IV 
Fwpg;g[:   i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. ii) xt;bthU tpdhtpw;Fk; VG 

kjpg;bgz;fs;. iii) njitahd ,l=;fspy; glk; tiuf. 3×7=21
33. m) uhf;bfl; Vt[jiy tpsf;Ff.

(my;yJ)

 M) i)  @d;W kpd;jilfis gf;f ,izg;gpy; ,izf;Fk; nghJ fpilf;Fk; 

bjhFgad; kpd;jilf;fhdf; nfhitia jFe;j kpd;Rw;Wg; glk; tiue;J 

fzf;fpL.

  ii) bjhHpy; Jiwapy; fjpupaf;f Inrhnlhg;g[fspd; gad;fis jUf.

34. m) i)  fPH;f;fz;l bghUl;fs; vt;tst[ fpuhk; mstpy; cs;sd>

   m)  2 nkhy;fs; i\l;u$d; @yf;TW

   M)  3 nkhy;fs; Fnshupd; @yf;TW 

   ,)  5 nkhy;fs; ry;Bgu; @yf;TW

   <)  4 nkhy;fs; gh!;gu!; @yf;TW

  ii)  fPnH bfhLf;fg;gl;Ls;s Tw;Wfs; rupah/ jtwh vd Muha;f. Tw;W jtW 

vdpy; jpUj;jp vGJf.

   m) xU fiurypy; Fiwe;j mstpy; cs;s TW fiug;ghd; vdg;gLk;.

   M)  ePupy; nrhoak; FnshiuL fiuf;fg;gl;l fiury; ePuw;w fiury; 

vdg;gLk;.

   ,)  rpypfh b$y; nru;kj;jpid jpwe;J itf;Fk; bghGJ mJ fhw;wpYs;s 

<uj;ij cwp+;RfpwJ. Vbddpy; mJ xU <uk; cwp+;Rk; bghUs; 

MFk;.

(my;yJ)

 M) i)  m) CaCO3(s) + Heat  CaO(s) + CO2(g)
    CaCO3(s) + Heat  CaO(s) + CO2(g)
     nkw;fz;l ntjptpidfis Muha;e;J ve;j NH;epiyapy; mit 

eilbgWtjw;fhd rhj;jpaf; TWfs; cs;sd vd;gij vGJf. 
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  mwptpay;56 IDEAL 

   M)  fPH;f;fhQk; ntjptpidfspy; vJ eLepiyahf;fy; tpid> fhuzk; 

jUf. 

    NaOH(aq) + HCl(aq)  NaCl(aq) + H2O(l)
    C3H8(g) + 5O2(g)  3CO2(g) + 4H2O(g) + btg;gk;

  ii)  fPH;f;fhQk; Tw;Wfis Muha;e;J mtw;Ws; vj;jdhy; kw;Wk; vj;jdhapf; 

mkpyj;jpw;fhd bghUj;jkhd Tw;Wf;fis tifg;gLj;Jf.

   m) ,jd; 95.5%Kk; ePUk; nru;e;j fiury; vuprhuhak; vdg;gLk;.

   M)  ,r;nru;kj;jpd; J}a tif ciwa[k; bghGJ gdpf;fl;o nghd;w 

gof=;fshfpd;wd.

   ,)  ,r;nru;kj;jpid nrhlhr; Rz;zhk;g[ bfhz;L btg;gg;gLj;Jk; 

bghGJ fhu;ghf;rpy; ePf;fk; eilbgWfpwJ.

35. m) i)  xU=;fpize;j th!;Fyhu; fw;iwapd; gy;ntW tiffisg; glk; tiue;J 

ghf=;fisf; Fwpf;f.

  ii) fPH;f;fz;l Tw;Wf;fhd fhuz=;fisj; jUf.

   m)  g[nshaj;jpd; tHpahf czt[g; bghUshdJ midj;Jg; gFjpfSf;Fk; 

gy jpirfspy; flj;jg;gLfpwJ.

   M)  ghY}l;ofspd; Kjpu;e;j apy; bry; Ez;QWg;g[fs; fhzg;gLtJ 

,y;iy.

(my;yJ)

 M) i) xfrhfp Jz;Lfs; vd;why; vd;d>

  ii)  Mf;nlhg!;/ fug;ghd; g{r;rp kw;Wk; jtis Mfpa midj;jpw;Fk; fz;fs; 

cs;sd. ,it bghJthd gupzhk njhw;wj;ijf; bfhz;Ls;sjhy; xnu 

tifahff; fUj Koa[kh> c=;fs; tpilf;fhd fhuz=;fisf; TWf.

  iii)  tif?1 kw;Wk; tif?2 ePupHpt[ neha;fSf;F ,ilnaahd @d;W 

ntWghLfis vGJf.

***

tpilfs; tpdhj;jhs; ? 5PTA khjpup tpdhj;jhs; ? 4

 gFjp ? I 

1. <) (m) kw;Wk; (M)

2. <) Xk; kPl;lu;

3. m) 83 I tpl mjpfkhd

4. ,)  25 kpyp vj;jdhy; 75 kpyp ePupy; 

cs;sJ

5. m) mjpfupf;fpwJ

6. ,) ii kl;Lk; rup

7. ,)  H2O @yf;TWfs; 

gpsf;fg;gLk;nghJ

8. <) M kw;Wk; ,

9. M) Mu;f;fpahg;blupf;!;

10. M) ,Ukak;

11. m) Ya{f;nfkpah

12. m) Notepad
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61muR tpdhj;jhs;fs; ? tpilfSld;

 ii) jPu;t[:

  kpd;jil R = 5 ; kpd;ndhl;lk; I = 6A; 
  fhyk; t = 5 epkpl=;fs; = 5×60 tpeho = 300 tpeho

  cUthFk; btg;gj;jpd; mst[

 H  =  I2Rt = 62 × 5 × 6 = 5400 J
 H  =  5400 J

 gFjp ? IV 
33. m)  uhf;bfl; Vt[jy; epfH;t[:

 � uhf;bfl; Vt[jypy; ``epa{l;ldpd; @d;whk; tpjp~~ kw;Wk; ``neu;f;nfhl;L ce;j 

mHptpd;ik tpjp~~ ,uz;Lk; gad;gLfpd;wd.

 � uhf;bfl;Lfspy; ce;j fydpy; vupbghUs;fs; (jpl kw;Wk; jput) 

epug;gg;gLfpd;wd.

 � mit vupa{l;lg;gl;lJk; btg;g tha[f;fs; uhf;bfl;od; thy; gFjpapy; 

,Ue;J mjpf jpirntfj;jpy; btspnaWfpd;wd. mit kpf mjpf 

ce;jj;ij cUthf;Ffpd;wd.

 � ,e;j ce;jj;ij rkd;bra;a mjw;F rkkhd vjpu; ce;Jtpir vupTlj;jpy; 

cUthfp uhf;bfl; kpFe;j ntfj;Jld; Kd;ndhf;fpg; gha;fpwJ.

 � uhf;bfl; cauj;jpy; gazpf;FnghJ mjpYs;s vupbghUs; KGtJk; 

vupa[k;tiu mjd; epiw gog;goahf Fiwfpd;wJ.

 � ce;j mHptpd;ik tpjpapd;go epiw Fiwaf; Fiwa mjd; jpirntfk; 

gog;goahf mjpfupf;fpwJ.

 � xU Fwpg;gpl;l cauj;jpy; uhf;bfl;lhdJ g[tpapd; <u;g;g[ tpirapid 

jtpu;j;Jtpl;L bry;Yk; tifapy; mjd; jpirntf kjpg;g[ cr;rj;ij 

milfpwJ. ,J tpLgL ntfk; vdg;gLfpd;wJ. 

(my;yJ)

M) i) bjhFgad; kpd;jil ? kpd;Rw;Wg; glk;:

   

  kpd;jilf;fhd nfhit

  Xkpd; tpjpg;go/ I = V
R

  I1 = 
1

V
R

,     I2 = 
2

V
R

,     I3 = 
3

V
R
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  gf;f ,izg;gpy; bjhFgad; kpd;jil Rp

  
1

pR
 = 

1

1
R

 + 
2

1
R

 + 
3

1
R

 ii) bjhHpy;Jiwapy; fjpupaf;f Inrhnlhg;g[fspd; gad;fs;:

   fjpupaf;fj;jpd; @ykhfg; gy;ntW fjpupaf;f Inrhnlhg;g[fis bgw ,aYk;. 

kUj;Jtk;/ ntshz;ik/ bjhHpw;rhiy kw;Wk; bjhy;ypay; Ma;t[ nghd;w 

gy;ntW Jiwfspy; ,it gad;gLfpd;wd.

  I. ntshz;ik:

 � fjpupaf;fr; nrhoak;/ 24(Na24) ,jaj;ij rPuhfr; bray;gl itf;f 

cjt[fpwJ.

 � fjpupaf;f mnahod; 131(I131) Kd; fGj;Jf; fHiyiaf; Fzg;gLj;j 

cjt[fpwJ.

  II. ntshz;ik:

    fjpupaf;fg; gh!;gu!; Inrhnlhg;/ P-32 gapu; cw;gj;jpia mjpfupf;fg; 

gad;gLfpwJ.

34. m) i) m) 2 nkhy;fs; i\l;u$d; @yf;TW 2H2
    epiw = nkhy;fspd; vz;zpf;if × @yf;TW epiw

     = 2 × 2 = 4 fp

   M) 3 nkhy;fs; Fnshupd; @yf;TW 3Cl2
    epiw = nkhy;fspd; vz;zpf;if × @yf;TW epiw

     = 3 × 71  (Cl2 @yf;TW epiw = 2 × 35.5 = 71)
     = 213 fp

   ,) 5 nkhy;fs; ry;gu; @yf;TW 5S8
    epiw = nkhy;fspd; vz;zpf;if × @yf;TW epiw

     = 5 × 256  (S8 ,d; @yf;TW epiw = 8 × 32 = 256)
     = 1280 fp

   <) 4 nkhy;fs; gh!;gu!; @yf;TW 4P4
    epiw = nkhy;fspd; vz;zpf;if × @yf;TW epiw

     = 4 × 124  (P4 ,d; @yf;TW epiw = 4 × 31 = 124)
     = 496 fp

  ii) m)  Tw;W jtW. 

     rupahd Tw;W: xU fiurypy; Fiwe;j mstpy; cs;s TW 

fiubghUs; vdg;gLk;.

   M)  Tw;W jtW. 

     rupahd Tw;W: ePupy; nrhoak; FnshiuL fiuf;fg;gl;l fiury; 

ePu;f;fiury; MFk;.

   ,) Tw;W rup. 

(my;yJ)
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M) i) xfrhfp Jz;Lfs;:

 � o.vd;.V ,ul;og;ghjy; epfH;tpd;nghJ nra; ,iH bjhlu;r;rpahd ,iHahf 

cUthf;fg;gLfpwJ. ,J tHp elj;Jk; ,iH.

 � gpd;j=;fpa ,iHapy; o.vd;.Vtpd; rpwpa gFjpfs; cUthf;fg;gLfpd;wd.

 � ,e;j rpwpa gFjpfs; xfrhfp Jz;Lfs; vd miHf;fg;gLfpd;wd.

 � ,e;j Jz;Lfs; o.vd;.V ypnf!; behjpahy; xd;wpizf;fg;gLfpd;wd.

 ii)  ,y;iy. ,J bghJthd gupkhzj; njhw;wj;ijf; bfhz;oUe;jhYk; xnu 

tifahff; fUj ,ayhJ.

   fhuzk;: ,tw;wpd; fz;fs; ghu;f;f xnu khjpupahd mikg;g[ kw;Wk; gzpfisr; 

bra;fpd;wd. Mdhy; btt;ntwhd njhw;wk; kw;Wk; fUtsu;r;rp Kiwfisf; 

bfhz;Ls;sd. Vbddpy; ,it bray; xj;j cWg;g[fs; MFk;.

 iii) tif ? 1 kw;Wk; tif 2 ePupHpt[ neha;fSf;fhd ntWghLfs;:

fhuzpfs;
tif 1 ,d;Rypd; rhu;e;j 

lahbgO!; bky;ypl!;

tif 2 ,d;Rypd; rhuh 

lahbgO!; bky;ypl!;

nehapd; 

jhf;fk;
10 - 20% 80 - 90%

bjhl=;Fk; 

gUtk;

,sk;gUtj;jpy; bjhl=;Fk; 

(20 tajpw;F Fiwthndhu;)

tajhndhupy; 

fhzg;gLfpwJ (30 

tajpw;F nkw;gl;nlhu;)

cly; vil rhjhuzkhd cly; vil 

my;yJ vil Fiwjy;.

cly; gUkd;.

***
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65muR tpdhj;jhs;fs; ? tpilfSld;

PTA khjpup tpdhj;jhs; ? 5
tFg;g[: X mwptpay; 6

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. ,U bghUs;fs; Fwpg;gpl;l ,ilbtspapy; cs;snghJ mtw;wpw;fpilnaa[s;s 

tpir vd;f. mtw;wpd; bjhiyt[ ,U kl=;fhdhy; mtw;wpd; <u;g;g[tpir ?????? Mf 

,Uf;Fk;.

 m) 2F M) F/2 ,) F/4 <) 4F
2. uhkd; xspr;rpjwypy; rpjwyile;j xspahdJ ?????? tupfis cs;slf;fpaJ.

 m) !;nlhf;!;  M) Mz;o!;nlhf;!;

 ,) uhny    <) ,it midj;Jk;

3. btg;gepiy cau;thy; bghUspd; gupkhzj;jpy; Vw;gLk; khw;wk; ?????? vd 

miHf;fg;gLfpwJ.

 m) btg;gtpupt[ M) btg;gkhw;wk; ,) btg;gr;rydk; <) Mtpahjy;

4. xU @yf;TwpYs;s ,U gpizg;g[w;w mQf;fSf;fpilnaahd vyf;l;uhd; ftu; 

jd;ik kjpg;g[ ntWghL 1.7 tpl mjpfk; vdpy; gpizg;gpd; ,ay;g[ ??????.

 m) madpj;jd;ik  M) rfg;gpizg;g[j;jd;ik

 ,) Kidt[w;wj;jd;ik   <) <jy; rfg;gpizg;g[j; jd;ik

5. <uk; cwp+;rpf; fiua[k; gz;gpw;fhd fhuzk; ??????.

 m) ePupd; kPJ mjpf ehl;lk; M) ePupd; kPJ Fiwthd ehl;lk;

 ,) ePupd; kPjhd ehl;lkpd;ik   <) ePupd; kPjhd ke;jj;jd;ik

6. xU ntjpr;rkepiyapy; tpidgL/ tpidtpis bghUl;fspd; brwpt[fs; ??????.

 m) ntWgl;L ,Uf;fpd;wd M) xnu khjpupahf ,Uf;fpd;wd

 ,) fzpf;f Koahjit   <) rkkhf ,uhJ

7. ,uj;jj;ij cwp+;Rk; ml;ilapd; gz;g[ ?????? vd miHf;fg;gLfpwJ.

 m) rh=;fpnthu!;  M) b\u;gpnthu!;

 ,) Mk;dpnthu!;    <) fhu;dpnthu!;

8. @isapd; ,Ug[w gf;fthl;Lf; fJg;g[fisa[k; ,izf;Fk; euk;g[g; gFjp

 m) jyhk!;  M) i\nghjyhk!;

 ,) fhu;g!; fnyhrk;    <) ghd;!;

9. bkl;lhbrd;l;upf; Fnuhnkhnrhkpy; brd;l;nuhkpaupd; miktplk; ??????. 

 m) Kd;Kid M) gpd; Kid ,) ikaj;jpy; <) Kidf;F mUfpy;
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10. DNA tpuy;nuif bjhHpy;El;gk; ?????? DNA tupiria milahsk; fhQk; 

bfhs;ifapid mog;gilahff; bfhz;lJ.

 m) XupiH  M) jpOu;khw;wKw;w

 ,) gy;YUj;njhw;w    <) kPz;Lk; kPz;Lk; tUk; bjhlu;

11. gpd;tUtdtw;Ws; vJ'vit g[ijgot vupbghUs;'fs;

 i) jhu;  ii) epyf;fup  iii) bgl;nuhypak;

 m) i kl;Lk; M) i kw;Wk; ii ,) ii kw;Wk; iii <) i, ii kw;Wk; iii
12. bgUk;ghyhdtu;fshy; j=;fsJ fzpdpfspy; gad;gLj;jg;gLk; ,af;f 

bkd;bghUs;fs; ?????? kw;Wk; ??????.

 m) nkf;/ mkpfh  M) nrhyhup!;/ IXv!;

 ,) tpz;nlh!;/ ypdf;!;   <) Mz;l;uha;L/ kpdpf;!; 3

 gFjp ? II  
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22f;F fl;lhakhf gjpyspf;ft[k;.

13. bfhLf;fg;gl;lf; Tw;wpida[k;/ fhuzj;jpida[k; ed;whf Muha;e;J rupahd 

tpilapid nju;t[ bra;f.

 Tw;W :  btg;gk; vg;nghJk; btg;gepiy mjpfkhf cs;s bghUspypUe;J 

btg;gepiy Fiwthf cs;s bghUSf;Fg; gut[k;.

 fhuzk; :  xU bghUis btg;gg;gLj;Jk; nghnjh my;yJ Fspu;tpf;Fk; nghnjh 

bghUspd; epiwapy; ve;j khw;wKk; Vw;gLtJ ,y;iy.

 m)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup. nkYk;/ fhuzk; Tw;Wf;F rupahd 

tpsf;fk;.

 M)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup/ Mdhy;/ fhuzk; Tw;Wf;F rupahd  

tpsf;fky;y.

 ,) Tw;W rupahdJ. Mdhy; fhuzk; jtW.

 <) Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; jtW.

14. kpd;dhw;wy; Efu;tpd; myfpid tiuaW.

15. ``Fspu;gpunjr=;fspy; ePu;thH; capupd=;fs; mjpf vz;zf;ifapy; thH;fpd;wd~~. 

fhuzk; vGJf.

16. xU fiurypy; cs;s i\l;uhf;irL madpapd; brwpt[ 1×10–11M vdpy; 

mf;fiurypd; pH kjpg;igf; fhz;f.

17. fhw;W Rthrj;jpw;Fk; fhw;wpy;yh Rthrj;jpw;Fk; bghJthd epfH;r;rp vJ> ,e;epfH;r;rp 

bry;ypd; vg;gFjpapy; eilbgWfpwJ>

18. irndh Mupf;Fyhu; fQ `,jaj;jpd; ng!;nkf;fu;~ vd;W Vd; miHf;fg;gLfpwJ>

19. kdpjupy; ePu; kw;Wk; jhJ cg;g[f;fspd; tsu;rpij khw;wj;ij xG=;FgLj;Jk;  

\hu;nkhd;fspd; bgaiuf; TWf.

20. bghUj;Jf:

   m    M

 m) Kd;ndhu; gz;g[ kPl;rp - i) thy; Ks;bsYk;g[ kw;Wk; Fly;thy;

 M) vr;r cWg;g[fs; - ii) fjpupaf;ff; fhu;gd; (C14) fhy mst[ Kiw
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 i) nru;k=;fs; A, B If; fz;lwpf.

 ii)  A nru;kk; vj;jdhy; cld; B nru;kj;ijj; jUk; ntjptpidf;fhd rkd;ghl;il 

vGJf.

 iii) ,t;ntjptpidapd; bgaiu vGJf.

28. i)  xsp tpid kw;Wk; ,Us; tpidapd; tpidgLbghUs;fs; kw;Wk; tpidtpis 

bghUs;fs; ahit>

 ii) ,r;ir bray; kw;Wk; mdpr;ir braiy ntWgLj;Jf.

29. g{f;Fk; jhtuj;jpYs;s Nyfj;jpd; mikg;igg; glk; tiue;J ghf=;fSld; 

tpsf;Ff.

30. i)  xU J}a bel;ilj; jhtukhdJ (TT) J}a Fl;ilj; jhtuj;Jld; (tt) fyg;g[ 

bra;ag;gLfpwJ. ,jpy; njhd;Wk; kw;Wk; jiyKiw jhtu=;fs; vt;tifj; 

jd;ika[ilad vd;gij tpsf;Ff.

 ii) jtwhd Tw;iwj; jpUj;jp vGjt[k;.

  m)  cWg;g[fspd; gad;ghL kw;Wk; gad;gLj;jhik nfhl;ghl;ilf; Twpatu; 

rhu;y!; lhu;tpd;

  M) gwitfs; ghY}l;ofspypUe;J njhd;wpait

31. tpy=;Ffspy; fyg;gpd tPupaj;jpd; tpist[fs; ahit>

32. i)  fhu;gd; il Mf;irL tha[it ePupy; fiuj;jy; epfH;tpd; kPjhd btg;gepiy 

kw;Wk; mGj;jj;jpd; jhf;f=;fs; ahit>

 ii)  J}a ePu; kpd;rhuj;ijf; flj;Jkh> cdJ gjpiy epahag;gLj;J.

 gFjp ? IV 

Fwpg;g[:   i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. ii) xt;bthU tpdhtpw;Fk; VG 

kjpg;bgz;fs;. iii) njitahd ,l=;fspy; glk; tiuf. 3×7=21
33. m) i)  m epiw cila bghUs; xd;W u vd;w Muk;g jpirntfj;jpy; efu;fpwJ. F 

vd;w tpir bray;gl;L t vd;w fhy ,ilbtspapy; v vd;w jpirntfkhf 

khw;wkile;J a vd;w mstpy; KLf;fkilfpwJ. ,j;jut[fisf; bfhz;L 

tpir/ epiw kw;Wk; KLf;fj;jpw;fhd bjhlu;igj; jUtpf;ft[k;.

  ii)  kpd;dGj;j ntWghl;oid mstpLk; fUtp ahJ> kpd;Rw;wpy; 

,f;fUtpapid vt;tpjk; ,izg;gha;>

(my;yJ)

 M) i)  Xa;t[ epiyapy; cs;s nfl;Feuhy; nfl;fg;gLk; njhw;w mjpu;btz;zhdJ 

cz;ikahd mjpu;btz;zpy; ghjpahf ,Uf;fntz;Lbkdpy; xyp  

@yk; vt;tst[ ntfj;jpy; nfl;Feiutpl;L tpyfpr; bry;yntz;Lk;>

  ii)  btw;wplj;jpy; gazpf;Fk; 3000A° miyePsKs;s fz;QW xspapd; 

mjpu;btz;izf; fhz;f.

  iii) X-fjpu; gl=;fis mof;fo vLf;ff;TlhJ. fhuz=;fis vGJf.

34. m) i)  etPd mQf;bfhs;ifapd; nfhl;ghLfis VnjDk; Ie;jpid vGJf.

  ii)  tpidgL bghUl;fspd; ,ay;g[ kw;Wk; brwpt[ vt;thW xU ntjptpidapd; 

ntfj;ijg; ghjpf;fpd;wd vd;gij tpsf;F.

(my;yJ)
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69muR tpdhj;jhs;fs; ? tpilfSld;

 M) i)  300 bfy;tpd; btg;g epiyapy; 50 fpuhk; ePupy; 10 fpuhk; fiubghUisf; 

fiuj;J xU bjtpl;oa fiury; cUthf;fg;gLfpwJ vdpy; fiubghUspd; 

fiujpwidf; fzf;fpLf.

  ii)  nrhg;ig ePUld; nru;f;Fk; bghGJ Vd; kpbry;!; cUthfpwJ vd;gij 

jFe;j glj;Jld; tpsf;Ff.

35. m) i) ml;ilapy; ,lg;bgau;r;rp vt;thW eilbgWfpwJ>

  ii)  jkdpfSk;/ rpiufSk; mikg;gpd; mog;gilapy; vt;thW 

ntWgLfpd;wd>

(my;yJ)

 M) i)  kdpju;fspd; HIV gw;wpa g[upjy; kw;Wk; eltof;if/ mtu;fspd; bjupe;J 

bfhs;Sk; jd;ikiag; bghWj;J vt;thW khWgLfpwJ>

  ii) Xj Mw;wypd; ed;ikfisg; gl;oaypLf.

***

tpilfs; tpdhj;jhs; ? 6PTA khjpup tpdhj;jhs; ? 5

 gFjp ? I 
1. ,) F/4
2. <) ,it midj;Jk;

3. m) btg;gtpupt[

4. m) madpj;jd;ik

5. m) ePupd; kPJ mjpf ehl;lk;

6. M) xnu khjpupahf ,Uf;fpd;wd

7. m) rh=;fpnthu!;

8. ,) fhu;g!; fnyhrk;

9. ,) ikaj;jpy;

10. <) kPz;Lk; kPz;Lk; tUk; bjhlu;

11. ,) ii kw;Wk; iii
12. ,) tpz;nlh!;/ ypdf;!;

 gFjp ? II 

13. M)  Tw;W kw;Wk; fhuzk; Mfpa ,uz;Lk; rup. Mdhy; fhuzk; Tw;Wf;F rupahd 

tpsf;fky;y.

14. kpd;dhw;wy; Efu;tpd; myF:

 � kpd;dhw;wy; efu;tpd; SI myF thl; tpeho. 

 � ,jd; bgupa myF fpnyh thl; tpeho  (kWh).
 � xU fpnyh thl; kzp vd;gJ xU a{dpl; kpd;dhw;wy; MFk;. mjhtJ 1000 

thl; kpd;rhuk; xU kzp neuj;jpy; Efug;gl;Ls;sjhFk;.

15. Fspu;gpunjr=;fspy; ePu;thH; capupd=;fs; mjpfkhf thH;tjd; fhuzk;:

 ePu;thH; capupd=;fs; Fspu; gpunjr=;fspy; mjpfkhf thH;fpd;wd. Vbddpy; Fspu; 

gpunjr=;fspy; cs;s ePu;epiyfspy; mjpfst[ Mf;!p$d; fiue;Js;sJ. btg;gepiy 

Fiwa[k;nghJ Mf;!p$dpd; fiujpwd; mjpfupf;fpwJ. 
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16. jPu;t[:

 pOH = –log10[OH–]
  = –log10[1×10–11]
  = –[log101.0 + log1010–11]
  = – [0 – 11log1010]
  = – [0–11]  = 11

  pH + pOH = 14
  pH = 14 – pOH
   = 14 – 11
  pH = 3

17. fhw;W Rthrj;jpw;Fk; fhw;wpy;yh Rthrj;jpw;Fk; bghJthd epfH;r;rp ̀fpisf;fhyp!p!;~. 

,J `irl;nlhgpshrj;jpy;~ eilbgWfpwJ.

18. irndh Mupf;Fyhu; fQ ? ,jaj;jpd; ng!; nkf;fu;:

 � SA fQthdJ ,jaj; Jog;g[fSf;fhd kpd; J}z;liyj; njhw;Wtpj;J ,jaj; 

jirfspd; RUf;fj;ijj; J}z;LfpwJ.

 � SA fQtpypUe;J J}z;ly;fs; miyfshfg; gutp tyJ kw;Wk; ,lJ Vl;upa 

Rtu;fis RU=;fr; bra;tjd; @yk; ,uj;jk; Mupf;Fnyh btz;l;upf;Fyhu; 

jpwg;gpd; tHpahf btz;l;upf;fps;fSf;F ce;jpj js;sg;gLfpwJ.

 � SA fQtpypUe;J kpd;J}z;ly; miyfs; Vl;upnah btz;l;upf;Fyhu; fQtpw;F 

gut[fpwJ.

 � AV fw;iw kw;Wk; g[u;fpd;$p fw;iwfs; tHp btz;l;upf;fps;fSf;F kpd;J}z;ly; 

miyfs; gutp mtw;iw RU=;fr; bra;fpwJ. vdnt ,J irndh Mupf;Fyhu; 

fQ `ng!; nkf;fu;~ vd;wiHf;fg;gLfpwJ.

19. kdpjupy; ePu; kw;Wk; jhJ cg;g[fspd; tsu;rpij khw;wj;ij xG=;Fg;gLj;Jk;  

\hu;nkhd;fspd; bgau; ``kpdunyhf; fhu;oaha;L ? My;nlh!;ouhd;~~.

20. bghUj;Jf.

 m ? tsu;r;rpailahj thy; kw;Wk; cly; KGtJk; mlu;e;j Ko, M ? thy; 

Ks;bsYk;g[ kw;Wk; Fly;thy;, , ? jpUtf;fiu, < ? fjpupaf;ff; fhu;gd; (C14) fhy 

mst[ Kiw.

21. cly;gUkDf;Ff; fhuzkhd fhuzpfs;:

 kugpay; fhuzpfs;/ cly; ciHg;gpd;ik/ mst[f;fjpfkhf cz;Qjy;/ ehskpy;yhr; 

Rug;gpf; fhuzpfs;.

22. jPu;t[:

  kPbahypahdJ flypd; MHj;ij mila vLj;Jf; bfhs;Sk; fhyk; = 
1
2

 tp

  ePupy; xspapd; ntfk; (v) = 1450 kPtp–1

  flypd; MHk; = kPbahyp fle;j bjhiyt[

   = ntfk; × neuk;

   = 1450 × 
1
2

 = 725 kP 
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71muR tpdhj;jhs;fs; ? tpilfSld;

 gFjp ? III 

23. jPu;t[:

 i) F = 5 N,  
  a = 5 br.kP.tp–2 = 0.05 brkP.tp–2

  F = ma

  m = 5
0.05

 = 100 fp.fp

  m = 100 fp.fp

 ii) h = 3 br.kP, 
  u = 10 br.kP, 
  v = 20 br.kP

  cUg;bgUf;fk; m = v
u

 = 20
10

 = 2

     m = 'h
h

  h’ = 2 × 3 = 6 br.kP

24. bghUj;Jf.

 m ? Mk;gpau;"  M ? nthy;l;"  , ? Xk; kPl;lu;"  < ? thl;.

25. i) epiw vz; = 226 – 4 = 222
  mQ vz; = 88 – 2 = 86

 ii) jPu;t[:

  tpidapd; nghJ epiwtG (m) = 1 f pfp

  xspapd; jpirntfk; (c) = 3 × 108 ms–1

  Id;!;Od; epiw Mw;wy; rkd;ghL E = mc2

    = ( 1 × (3×108)2 )
    = 9 × 1016 J (m) 0.9 × 1017 J

26. i) nkhy;fspd; vz;zpf;if:

  m) 27 fp mYkpdpak; 

   nkhy;fspd; vz;zpf;if  =  epiw

mQ epiw
 = 

27
27

 = 1 nkhy;

  M) 1.51 × 1023 NH4Cl @yf;TWfs;

   nkhy;fspd; vz;zpf;if  =  
NH4Cl @yf;TWfspd; vz;zpf;if

mtfhl;nuh vz;

    = 
23

23

1.51 10
6.023 10

×
×

 = 1
4

 = 0.25 nkhy;

 ii) M) A rup/ R jtW.

27. i) A - vj;jdhapf; mkpyk;"  B - vj;jpy; vj;jndhnal;

  C2H4O2 → CH3COOH (A)

 ii) nru;kk; B f;fhd ntjptpid

  C2H5OH + CH3COOH mlu; H2SO4  CH3COOC2H5 + H2O

 iii) ,e;epfH;tpd; bgau; `v!;luhf;Fjy;~.

28. i) xsptpid tpidgL kw;Wk; tpidtpis bghUl;fs;: ATP, NADPH2, H2O, O2↑
  ,Us;tpid tpidgL kw;Wk; tpidtpisg; bghUs;fs;: FSf;nfh!;
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T t

TT Tt

T J}a bel;il b\l;onuhirf!; bel;il

t b\l;onuhirf!; bel;il J}a Fl;il

 ii) m)  Tw;W jtW.

    rupahd Tw;W: cWg;g[fspd; gad;ghL kw;Wk; gad;gLj;jhikf; 

nfhl;ghl;ilf; Twpatu; $Pd; ghg;o!;l; yhkhu;f;.

  M) Tw;W rup.

31. tpy=;Ffspy; fyg;gpd tPupaj;jpd; tpist[fs;:

 � fhy;eilfspy; ghy; cw;gj;jpia mjpfupj;jy;.

 � nfhHpfspy; Kl;il cw;gj;jpia mjpfupj;jy;.

 � cau;ju ,iwr;rpia cw;gj;jp bra;jy;.

 � tPl;L tpy=;Ffspd; tsu; tPjj;ij mjpfg;gLj;Jjy;.

32. i) btg;gepiy jhf;fk;:

  ePupd; btg;gepiyia mjpfupf;Fk;nghJ CO2 ,d; fiujpwd; FiwfpwJ.

  mGj;jj;jpd; jhf;fk;:

  ePupd; mGj;jj;ij mjpfupf;Fk;nghJ CO2 ,d; fiujpwd; mjpfupf;fpwJ.

 ii)  J}a ePu; kpd;rhuk; flj;Jtjpy;iy. 

   fhuzk;: ,jpy; madpfs; ,y;yhjnj ,jw;Ff; fhuzk;. ehk; xU rpl;oif 

cg;ig nru;f;Fk;nghJ mJ kpd;rhuj;ijf; flj;j Koa[k;.

 gFjp ? IV 

33. m) i) epa{l;ldpd; ,uz;lhk; tpjp:

   bghUbshd;wpd; kPJ bray;gLk; tpirahdJ mg;bghUspd; ce;j khWghl;L 

tPjj;jpw;F neu;jftpy; mika[k;. nkYk; ,e;j ce;j khWghL tPjj;jpd; 

jpirapnyna mika[k;. m epiw kjpg;g[ila bghUs; xd;W u vd;w Muk;g 

jpirntfj;jpy; neu;nfhl;L ,af;fj;jpy; cs;sbjdf; bfhs;nthk;. t vd;w fhy 

,ilbtspapy; F vd;w rkd; bra;ag;glhj g[wtpirapd; jhf;fj;jhy; mjd; 

ntfk; v vd;W khw;wkilfpwJ.

  bghUspd; Muk;g ce;jk; Pi = mu;  ,Wjp ce;jk; Pf = mv
  ce;j khWghL ΔP = Pf – Pi = mv – mu
  epa{l;ldpd; ,uz;lhk; tpjpg;go/

   tpir F α 
ce;j khw;wk;

fhyk;

   F α 
mv mu

t
−

     = k ( )m v u
t
-

  k vd;gJ tpfpj khwpyp
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75muR tpdhj;jhs;fs; ? tpilfSld;

 ii)  tpidgL bghUs;fspd; ,ay;g[ kw;Wk; brwpt[:

   tpidgL bghUs;fspd; brwpt[ mjpfupf;Fk; nghJ tpidntfk; mjpfupf;fpwJ. 

Fwpg;gpl;l fd mst[ bfhz;l fiurypy; fiue;Js;s fiubghUspd; msnt 

brwpthFk;. brwpt[ mjpfkhf ,Uf;Fk;nghJ Fwpg;gpl;l fdmstpy; Jfs;fspd; 

vz;zpf;if mjpfkhf fhzg;gLk;. vdnt tpidapd; ntfKk; mjpfupf;Fk;.

(my;yJ)

M) i) jPu;t[:

  fiujpwd; = 
fiubghUspd; epiw

fiug;ghdpd; epiw
 × 100 = 10

50
 × 100 = 20 fp

 ii)  nrhg;ig ePqld; nru;f;Fk; bghGJ ? kpbry;!; cUthjy;:

   nrhg; kw;Wk; olu;b$z;l; ePupy; fiuf;Fk;nghJ nrhg;g[ @yf;TWfs; xd;whf 

,ize;J bfhj;Jfshf kPbry;!; cUthfpwJ. ,e;jf; bfhj;Jf;fspy; 

i\l;nuh fhu;gd; r=;fpyp gFjpahdJ/ mGf;F kw;Wk; vz;bza; gFjpnahL 

xl;of;bfhs;fpwJ. ,t;thwhf nrhg;gpd; Kidtw;w gFjp mGf;ifr; Rw;wpf; 

bfhs;fpwJ. nrhg;gpd; fhu;ghf;!pnyl; gFjp bfhj;Jfis ePupy; fiuar; 

bra;fpwJ. ,t;thwhf mGf;F nrhg;gpdhy; ePf;fg;gLfpwJ.

   

35. m) i) ml;ilapy; ? ,lg;bgau;r;rp:

   ml;ilahdJ jsj;jpy;/ tisjy; my;yJ Cu;jy; KiwapYk; ePupy; ePe;Jjy; 

KiwapYk; ,lg;bgau;r;rp bra;fpwJ.

  tisjy; (k) Cu;jy; ,af;fk;:

  ,t;,af;fkhdJ jirfspd; RUf;fk; kw;Wk; ePs;jy; @yk; eilbgWfpwJ.

  ePe;Jjy; ,af;fk;:

  miy ,af;fj;ij nkw;bfhs;sg; gad;gLfpwJ.
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77muR tpdhj;jhs;fs; ? tpilfSld;

PTA khjpup tpdhj;jhs; ? 6
tFg;g[: X mwptpay; 7

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

 gFjp ? I 

Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf.

1. xU fpuhk; epiwa[s;s bghUis 1br.kPtp–2 mstpw;F KLf;Ftpf;f njitg;gLk; 

tpir

 m) 1N M) 10 ,) 102ild; <) 1ild;

2. xd;nwhblhd;W ,iltpid g[upahky; ,Uf;Fk; mQf;fs; my;yJ @yf;TWfis 

cs;slf;fpa tha[ ?????? vd miHf;fg;gLfpwJ.

 m) ,ay;g[ tha[  M) ey;ypay;g[ tha[

 ,) caupa tha[    <) mupjhd tha[

3. kdpjdhy; czuf;Toa brtpa[zu; xypapd; mjpu;btz; ??????. 

 m) 50kHz M) 20kHz ,) 15000kHz <) 10000kHz
4. xU @yf;TW xnu tif mQf;fshy; Mf;fg;gl;oUg;gpd; mJ ?????? vd 

miHf;fg;gLfpwJ.

 m) XuQ @yf;TW  M) ntw;W mQ @yf;TW

 ,) xj;j mQ @yf;TW   <) gy mQ @yf;TW

5. gpd;tUtdtw;iwg; bghUj;jp/ ml;ltizapd; fPGs;s tpilfSs; rupahd 

xd;iwj; nju;e;bjL.

A ehfKyhk; g{Rjy; i) bts;sp ? bts;sPak; urf;fyit

B fhw;wpy;yh tWj;jy; ii) Jj;jehfj;ijg; g{Rjy;

C Mf;rp$ndw;w xLf;f tpid iii) fhw;wpy;yhr; NHypy; btg;gg;gLj;Jjy;

D gw;FHp milj;jy; iv) mYkpndh btg;g xLf;fKiw

 m) A-i, B-ii, C-iii, D-iv M) A-i, B-iv, C-iii, D-ii
 ,) A-ii, B-iii, C-iv, D-i   <) A-i, B-iv, C-i, D-iii
6. fPH;fz;Ls;stw;Ws; tpidj;jpwdpd; mog;gilapy; rupahd VWtupir vJ> 

 m) CH ≡ CH < CH4 < CH2 = CH2 M) CH ≡ CH < CH2 = CH2 < CH4
 ,) CH4 < CH2 = CH2 < CH ≡ CH <) CH4 < CH ≡ CH < CH2 = CH2
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  mwptpay;78 IDEAL 

7. ntupd; ?????? mikg;ghdJ ePiu cwp+;r cjt[fpwJ.

 m) ntu;j;J}tp M) fpa[l;of;fps; ,) g[nshak; <) ntu;j;bjhg;gp

8. yh=;fu;\hd; jpl;Lfspy; cs;s gPl;lh bry;fs; ?????? Ir; Ruf;fpd;wd.

 m) FSf;nfhfhd; M) ,d;Rypd; ,) ijnkhrpd; <) Mf;rpnlhrpd;

9. gupzhkj;jpd; ,aw;ifj; nju;t[ nfhl;ghl;il Kd;bkhHpe;jtu; ??????. 

 m) \hu;!;bgu;fu; M) ypg;gp ,) yhkhu;f; <) rhu;y!; lhu;tpd;

10. vgpjPypay; bry;ypy; cUthFk; g[w;Wneha;f;F ?????? vd;W bgau;.

 m) Ya{f;nfkpah M) rhu;f;nfhkh ,) fhu;rpndhkh <) ypk;nghkh

11. flnyhu=;fspy; cz;lhFk; fly; ePupd; ntfkhd ,lg;bgau;r;rpapdhy; Vw;gLk; 

Mw;wy; ?????? MFk;.

 m) Xj Mw;wy; M) fhw;whw;wy; ,) Nupa Mw;wy; <) ePuhw;wy;

12. fzpdpapy; ,lk;bgw;wpUf;Fk; brayp @yk; cUthf;fg;gLk; ve;j xU btspaPLk; 

?????? vd;W Fwpf;fg;gLfpwJ.

 m) fl;lis  M) nfhg;g[j;bjhFg;g[

 ,) nfhg;g[    <) paint
 gFjp ? II 

Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22f;F fl;lhakhf gjpyspf;ft[k;.

13. fPH;f;fhQk; fjpu; tiuglj;ij epiwt[ bra;f.

14. 70 kpyp bfhs;sst[ cs;s bfhs;fydpy; 50 kpyp jputk; epug;gg;gl;Ls;sJ. jputk; 

ml=;fpa bfhs;fyid btg;gg;gLj;Jk; nghJ jputj;jpd; epiy bfhs;fydpy; 

50 kpypapypUe;J 48.5 kpyp Mff; FiwfpwJ. nkYk; btg;gg;gLj;Jk;nghJ 

bfhs;fydpy; jputj;jpd; epiy 51.2 kpyp Mf cau;fpwJ. vdpy; jputj;jpd; njhw;w 

btg;g tpupt[ kw;Wk; cz;ik btg;g tpupitf; fzf;fpLf.

15. bghUj;Jf.

 m) vupbghUs; - i) fhuPak;

 M) jzpg;ghd; - ii) \Pypak;

 ,) Fspu;tpg;ghd; - iii) fdePu;

 <) jLg;g[iw - iv) a[nudpak;

16. 1 × 10–11 M nkhyhu; brwpt[s;s KOH fiurypd; pH kjpg;igf; fzf;fpLf.

17. Kaypy; ilah!;Okh vt;thW cUthfpd;wJ>

18. rpW@isapd; gzpfis vGJf.

19. g{r;rpfs; @yk; kfue;jr;nru;f;if eilbgWk; kyupd; gz;g[fs; ahit>
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79muR tpdhj;jhs;fs; ? tpilfSld;

20. may; $Pidg; bgw;w capupd=;fs; vd;why; vd;d>

21. kpd;dQf; fHpt[fs; vt;thW cw;gj;jpahfpd;wd>

22. i)  ‘X’ vd;w jdpkk; etPd jdpktupir ml;ltizapy; 1tJ bjhFjpia 

nru;e;jJ. X vd;gJ xU tha[ nkYk; mjDila rfg;gpizg;g[ Mu kjpg;g[ 

0.37A°. X If; fz;lwpe;J mjd; ntjpf; FwpaPl;il vGJf.

 ii)  A vd;w Xu; cnyhfk; etPd jdpktupir ml;ltizapy; nghuhd; FLk;gj;ij 

nru;e;jJ kw;Wk; rpwe;j xLf;fpahf bray;glf;ToaJ. ,J ,Uk;g[ Mf;iril 

,Uk;ghf xLf;FfpwJ. nkYk; ,J rikay; ghj;jpu=;fs; bra;ag; gad;gLfpwJ. 

A vd;w cnyhfk; ,Uk;g[ Mf;iril xLf;Ftjw;fhd rkd; bra;ag;gl;l 

ntjpr;rkd;ghl;il vGJf.

 gFjp ? III 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32f;F fl;lhakhf tpilaspf;ft[k;.

23. i)  80° ghud;\Pl; btg;gepiyia bfy;tpd; btg;gepiyf;F khw;Wf.

 ii)  rhjhuz bjhiyf;fhl;rpg; bgl;oiatpl LED bjhiyf;fhl;rpg; bgl;oapdhy; 

Vw;gLk; VnjDk; ,U ed;ikfis vGJf.

24. i)  xypahdJ nfhilfhy=;fistpl kiHf;fhy=;fspy; ntfkhfg; gut[tJ Vd;>

 ii) jFe;j fhuz=;fnshL bjhlu;g[gLj;jp nfhol;l ,l=;fis epug;g[f.

  m) mQf;fU gpst[ : mQ Fz;L " mQf;fU ,izt[ : ??????.

  M) fjpupaf;f mnahod; : Kd; fGj;Jf;fHiy " fjpupaf;f nrhoak; : ??????.

25. i)  nuQ 50 fp ru;f;fiuia 250 kpyp RLePupy; fiuf;fpwhs;. ghD 50 fp mnj tif 

ru;f;fiuia 250 kpyp Fspu;e;j ePupy; fiuf;fpwhs;. ahu; vspjpy; ru;f;fiuiaf; 

fiug;ghu;fs;> Vd;>

 ii)  m)  bghl;lhrpak; FnshiuL ePu;f;fiuriy rpy;tu;iel;nul; ePu;f;fiurYld; 

nru;f;Fk;nghJ btz;ikepw tPH;g;got[ cz;lhfpwJ. ,t;tpidapd; 

ntjpr;rkd;ghl;ilj; jUf.

  M)  btg;gepiyia cau;j;Jk;nghJ bghJthf xU ntjptpidapd; ntfk; 

mjpfupf;fpwJ. Vd;>

26. i) fPH;fz;l tpidfspd; rkd;bra;ag;gl;l ntjpr;rkd;ghl;il vGJf.

  m) NaOH vj;jdhapf; mkpyj;Jld; Vw;gLj;Jk; eLepiyahf;fy; tpid.

  M)  vj;jdhy;/ mkpyk; bghl;lhrpak; ilFnuhnkl;Lld; g[upa[k; 

Mf;rp$ndw;wtpid.

 ii)  ry;ngl; fiuriyf; fyf;Ftjw;F epf;fy; fuz;oiag; gad;gLj;jyhkh> ckJ 

tpilia epahag;gLj;Jf.

27. A vd;w nru;kk; xU epwkw;w jputk; kw;wk; vupRit bfhz;lJ. nru;kk; A apd; 

Mtpia 573K btg;gepiyapy;/ Nnlw;wg;gl;l jhkpuj;jpd; kPJ brYj;Jk; nghJ 

i\l;u$d; ePf;fk; eilbgw;W mrpl;lhy;oi\L cUthfpwJ. nru;kk; A If; 

fz;lwpf. ,t;ntjptpidapy; jhkpuj;jpd; g=;F vd;d> ,t;ntjptpidf;fhd 

rkd;bra;ag;gl;;l ntjpr; rkd;ghl;il vGJf.

28. ,Utpj;jpiyj; jhtu ntupd; cs;sikg;gpd; glk; tiue;J ghf=;fisf; Fwpf;f.
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81muR tpdhj;jhs;fs; ? tpilfSld;

   m)  xU bjhlupy; ,lkpUe;J tykhf bry;Yk;nghJ mQ Mukjpg;g[fs; 

Fiwfpd;wd Mdhy; xU bjhFjpapy; nkypUe;J fPHhfr; bry;Yk;nghJ 

mit mjpfupf;fpd;wd.

   M)  vyf;l;uhd; ehl;lj;jpd; kjpg;g[fs; xU bjhlupy; ,lkpUe;J tykhf 

bry;Yk;nghJ mjpfupj;Jk; xU bjhFjpapy; nkypUe;J fPHhf 

bry;Yk;nghJ Fiwe;Jk; fhzg;gLfpd;wd.

   ,)  madpahf;Fk; Mw;wy; kjpg;g[fs; xU bjhlupy; ,lkpUe;J tykhf 

bry;Yk;nghJ mjpfupj;Jk; xU bjhFjpapy; nkypUe;J fPHhfr; 

bry;Yk;nghJ Fiwe;Jk; fhzg;gLfpd;wd.

  ii)  bghl;lhrpak; Fnshnul;il btg;gg;gLj;jp Mf;rp$d; tha[it 

cUthf;Fk; tpidapy; kh=;fdPR il Mf;irod; g=;F vd;d>

35. m) i) fUt[whf; fdp vd;why; vd;d> vLj;Jf;fhl;L jUf.

  ii)  KFsj;jpd; fPH;g;g[wj;jpy; bjhl=;Fk; cUisahd mikg;g[ “A”, 
fPH;g;g[wkhf ePz;Ls;sJ.

    ,J “B” vd;Dk; vYk;g[ rl;lfj;Jf;Fs;/ “C” vd;w ciwfshy; 

nghu;j;jg;gl;Ls;sJ.

    “A” apypUe;J/ “D” vz;zpf;ifapyhd ,izeuk;g[fs; fpisj;J 

tUfpd;wd.

   m) “A” vd;gJ ve;j cWg;igf; Fwpf;fpwJ>

   M)  “B” vdg;gLk; vYk;g[ rl;lfk; kw;Wk; “C” vdg;gLk; ciwfs; 

Mfpatw;wpd; bgau;fisf; TWf.

   ,) D vd;gJ vj;jid ,iz euk;g[fs;>

(my;yJ)

 M) i) Fnuhnkhnrhkpd; mikg;ig tptupf;ft[k;.

  ii)  kdpj clypd; ,ay;ghd bray;ghl;ow;F ehs;njhWk; clw;gapw;rp 

bra;a mwpt[Wj;jg;gLfpwJ. jpdrup thH;f;ifapy; clw;gapw;rpapid 

nkw;bfhs;tjd; ed;ikfs; ahit>

***
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83muR tpdhj;jhs;fs; ? tpilfSld;

 � ,jdhy; btl;Lk; gw;fSf;Fk; Kd; filtha;g;gw;fSf;Fk; ,ilna xU 

,ilbtsp cUthfpwJ.

 � ,jw;F `ilah!;Okh~ vd;W bgau;.

18. rpW@isapd; gzpfs;:

rpW@is gzpfs;

rpW@is cly; rkepiy/ jirfspd; jd;dpr;irahd bray;fisf; 

fl;Lg;gLj;Jjy;.

ghd;!; kw;Wk; 

KFsk;

cwf;f ? tpHpg;g[ RHw;rp/ ,jaj;Jog;g[/ Rthr kw;Wk; brupj;jiyf; 

fl;Lg;gLj;Jjy;/ ikakhfr; bray;gLj;jy;.

19. g{r;rpfs; @yk; kfue;jr; nru;f;if eilbgWk; kyupd; gz;g[fs;:

 �  g{r;rpfisf; ftu;tjw;F Vw;whw;nghy; kyu;fspy; gy epwk;/ kzk;/ njd; Ruf;Fk; 

jd;ik fhzg;gLk;.

 � ,t;tif kyu;fspy; kfue;jj;J}s; bgupajhft[k;/ btspg;g[wkhdJ 

JisfSlDk; btspg;gf;fj;jpy; Kl;fSlDk; fhzg;gLk;.

20. may; $Pidg; bgw;w capupd=;fs;:

 kug[g; bghwpapaypy; capupd=;fspDs; g[jpjhf cs; EiHf;fg;gLk; $Pd; ``may; 

$Pd;~~ vdg;gLk;. ,k;Kiwapy; khw;wg;gl;l $Pd; my;yJ g[jpa $Pidg; bgw;w jhtu 

tpy=;Ffs; may; $Pidg; bgw;w capupd=;fs; vdg;gLk;.

21. kpd;dQf; fHpt[fs; ? cw;gj;jp:

 kpd;dQf; fHpt[fs; vd;gJ gad;gLj;j Koahj/ giHa/ kPz;Lk; rupgLj;jp 

cgnahfpf;f Koahj kpd;rhu kw;Wk; kpd;dQ rhjd=;fshy; cw;gj;jpahfpd;wd.

22. i) � i\l;u$d; 1tJ bjhFjp jdpkk;.

 � rfg;gpizg;g[ Mu kjpg;g[ 0.37Å bfhz;l jdpkk;.

 � i\l;u$dpd; ntjpf; FwpaPL H.
 � i\l;u$d; @yf;Twpd; FwpaPL H2 .

 i) nghuhd; FLk;gj;ijr; nru;e;jJ. ,Uk;g[ Mf;iril ,Uk;ghf xLf;FfpwJ.

  Fe2O3 + 2Al → 2Fe + Al2O3 + btg;g Mw;wy;

  mYkpdpak;/ rikay; ghj;jpu=;fs; bra;tjw;Fg; gad;gLfpwJ.

 gFjp ? III 

23. i) 80° ghud;\Pl; btg;gepiyia bfy;tpd; btg;gepiyf;F khw;Wjy;:

 K = (F + 460) × 5
9

  = (80 + 460) × 5
9

  = 300 K 

 ii) LED bjhiyf;fhl;rpg; bgl;oapdhy; Vw;gLk; ed;ikfs;:

 � ,jd; btspaPL gpufhrkhf ,Uf;Fk;. 
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 � ,J bky;ypa mst[ilajhf ,Uf;Fk;.

 � LED Fiwthd Mw;wiy Efu;fpwJ.

 � kpft[k; ek;gfj;jd;ika[ilaJ.

 � ,jd; Ma[l;fhyk; mjpfk;.

24. i) xyp ? kiHf;fhy=;fspy; ntfkhfg; gut[fpwJ: 

 � kiHf;fhy=;fspy; fhw;wpy; <ug;gjk; mjpfupf;Fk;. fhw;wpd; <ug;gjk; 

mjpfupf;Fk;nghJ xypapd; jpirntfKk; mjpfupf;fpwJ. 

 � vdnt kiHf;fhy=;fspy; bjhiytpypUe;J tuf;Toa xypiaj; 

bjspthff; nfl;f KofpwJ. 

 � fhw;wpd; <ug;gjk; fhuzkhf xypahdJ nfhil fhy=;fis tpl 

kiHf;fhy=;fspy; ntfkhfg; gut[fpwJ.

 ii) epug;g[f.

  m) i\l;u$d; Fz;L"   M) ,jaj;ij rPuhf bray;gl

25. i)  nuQ vspjpy; ru;f;fiuiaf; fiug;ghs;. fhuzk; Fspu;e;j ePupy; fiutijtpl 

RLePupy; ru;f;fiu ntfkhf mjpfst[ fiufpwJ. Vbddpy; btg;gepiy 

mjpfupf;Fk;nghJ fiubghUspd; fiujpwDk; mjpfupf;fpwJ.

 ii) m) KCl(aq) + AgNO3(aq) → AgCl(s)  + KNO3(aq)

  M)  btg;gepiyia cau;j;Jk;nghJ ntjptpidapd; ntfk; mjpfupf;fpwJ. 

Vbddpy; tpidgLbghUs;fSld; btg;gj;ij mjpfupg;gjhy; 

mjpf gpizg;g[fis cilf;Fk; Mw;wiy tH=;FfpwJ. ,jdhy; 

ntjptpidapd; ntfk; mjpfupf;fpwJ.

26. i) ntjpr;rkd;ghLfs;:

  m)        CH3COOH       +   NaOH          CH3COONa      +   H2O
   vj;jdhapf; mkpyk;          nrhoak; vj;jdhnal;

  m) CH3CH2OH K2Cr2O7/H+

2[O]
 CH3COOH + H2O

     vj;jdhy;        vj;jdhapf; mkpyk;

 ii) ry;ngl; fiuriy fyf;Ftjw;F epf;fy; fuz;oiag; gad;gLj;j KoahJ. 

  fhuzk;:

   Vbddpy;/ ry;ngl; fiurypy; epf;fy; fuz;oia itj;Jf; fyf;Fk;nghJ/ 

fhg;guhdJ ,lg;bgau;r;rp mile;J epf;fy; fuz;oapy; xU bky;ypa glykhf 

goe;JtpLk;.

  Ni2
(s) + CuSO4(aq)  NiSO4(aq) + Cu2+

(s)

27. nru;kk; (A) vj;jdhy; epwkw;w jputk; kw;Wk; vupRit bfhz;lJ. vj;jdhypd; 

Mtpia btg;gepiyapy; Nnlw;wg;gl;l jhkpuj;jpd; kPJ i\l;u$d; ePf;fk; 

eilbgw;W mrpl;lhy;oi\L cUthfpwJ.

  CH3CHOH   Cu
573K

   CH3CHO + H2 ↑
  vj;jdhy;  mrpl;lhy;oi\L
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 � fodkhd NHiy vjpu;bfhs;s Koahj capupd=;fs; capu; gpiHf;fj; 

jFjpapd;wp kiwe;JtpLk;.

 � rhjfkhd ntWghLfisa[ila capupd=;fisj; nju;t[ bra;a[k; 

,r;bray;Kiw ,aw;ifj; nju;t[ vd miHf;fg;gLfpwJ.

 � lhu;tpd; Tw;Wg;go gy jiyKiwfshfg; gog;goahf Vw;gl;l rhjfkhd 

ntWghLfspd; bjhFg;gpdhy; g[jpa rpw;wpd=;fs; cUthfpd;wd.

32. i) jPu;t[:

  g[tpnkw;gug;gpy; <u;g;g[ KLf;fk; = g
  g[tp ikaj;jpy; ,Ue;J fzf;fPL bra;a ntz;oa cauk; R' = R + h

  me;j cauj;jpd; g[tpaPu;g;g[ KLf;fk; g' = 
g
4

  R' cauj;jpy; <u;g;g[ KLf;fk; = g' = 
GMm
(R’)2

  g[tpg;gug;gpy; <u;g;g[ KLf;fk; = g = 
GMm
(R)2

 
'

g
g

 = 
2'R

R
 
  

 = 
2R h

R
+ 

  
  =  

2

1 h
R

æ ö+ç ÷è ø

 4 = 
2

1 h
R

 +  
  2  = 1 + h

R
 h = R

  fzf;fPL bra;a ntz;oa cauk; R' = R + h
  h = R  R' = 2h
   g[tpapd; ikaj;jpypUe;J g[tp Muj;ijg; nghy; ,Ukl=;F/ bjhiytpy; <u;g;g[ 

KLf;f kjpg;g[ g[tpg;gug;gpd; KLf;fj;ijg;nghy; 1/4 kl=;fhf mika[k;.

 ii)  bghJthf kdpjf; fz;zpd; bjspt[W fhl;rpapd; kPr;rpW bjhiyt[ kjpg;g[  

“25 br.kP”. 
 gFjp ? IV 

33. m) i) fpl;lg;ghu;it (k) J}ug;ghu;it FiwghLfs; ntWghL:

vz; fpl;lg;ghu;it J}ug;ghu;it

1. ,J iknahgpah vd;W 

miHf;fg;gLfpd;wJ.

,J i\g;gu;bkl;nuhgpah vd;W 

miHf;fg;gLfpwJ.

2. bjhiytpYs;s bghUl;fis 

fhz KoahJ.

mUfpYs;s bghUl;fis fhz 

KoahJ.

3. ,J tpHpf;nfhsk; rpwpJ ePz;L 

tpLtjpdhy; Vw;gLfpd;wJ.

tpHpf;nfhsk; RU=;Ftjpdhy; 

Vw;gLfpd;wJ.

4. FHpbyd;ir gad;gLj;JtJ  

@yk; rupbra;ag;gLk;.

Ftpbyd;irg; gad;gLj;jp rup 

bra;ayhk;.

5. tpHpbyd;rpd; Ftpaj; J}uk; 

Fiwtjpdhy; Vw;gLfpwJ.

tpHpbyd;rpd; Ftpaj; J}uk; 

mjpfupg;gjpdhy; Vw;gLfpwJ.
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cs;s mGf;F kw;Wk; vz;bza; Mfpatw;Wld; Kl;of; bfhs;fpwJ. ePiu 

btWf;Fk; gFjp khrpidj; jd;Ds; mlf;fpf; bfhs;fpwJ.

  bray;gLk; tpjk;:

 � nrhg;ig ePupy; fiuf;Fk;nghJ nrhg;g[ @yf;TW xd;whf ,ize;j 

bfhj;Jfshf kPbry;!; cUthfpwJ.

 � ,e;j bfhj;Jfspy; i\l;nuhfhu;gd; r=;fpypg; gFjpahdJ mGf;F kw;Wk; 

vz;bza; gFjpnahL xl;of;bfhs;fpwJ.

 � nrhg;gpd; Kidtw;w gFjp mGf;if Rw;wpf; bfhs;fpwJ.

 � nrhg;gpd; fhu;ghf;!pnyl; gFjp/ bfhj;Jfis ePupy; fiuar; bra;fpwJ. 

,t;thwhf mGf;F nrhg;gpdhy; ePf;fg;gLfpwJ.

(my;yJ)

M) i) m) nkypUe;J fPnH mQ Muk; mjpfupf;fpwJ.

   fhuzk;: btspf;Tl;L vz; mjpfupg;gJ.

   ,lkpUe;J tskhf mQ Muk; mjpfupf;fpwJ.

    fhuzk;: btspf;Tl;L vz; khwhJ. vdpDk; g[nuhl;lhd;fspd; vz;zpf;if 

mjpfupg;gjhy;/ g[nuhl;lhd; kw;Wk; vyf;l;uhd;fSf;F ,ilnaahd <u;g;g[ 

tpir mjpfupj;J/ mQtpd; cUtst[ RU=;FfpwJ

  M) nkypUe;J fPHhf vyf;l;uhd; ehl;lk; FiwfpwJ.

    fhuzk;: mQ Muk; mjpfupg;gjhy;/ btspf;Tl;L vyf;l;uhd;fs; ,yFthf 

gpizf;fg;gl;L ,Uf;fpd;wd. vdnt vyf;l;uhd; ehl;lk; FiwfpwJ.

   ,lkpUe;J tykhf vyf;l;uhd; ehl;lk; mjpfupf;fpwJ.

   mQ Muk; Fiwtjhy; vyf;l;uhd; ehl;lk; mjpfupf;fpd;wJ.

  ,) ,lkpUe;J tykhf madpahf;Fk; Mw;wy; mjpfupf;fpwJ.

    ,lkpUe;J tykhf bry;Yk;nghJ mQ Muk; Fiwtjhy; vyf;l;uhd;fis 

ePf;Ftjw;F mjpf Mw;wy; njitg;gLfpd;wJ.

   nkypUe;J fPHhf madpahf;Fk; Mw;wy; FiwfpwJ.

    mQ Muk; mjpfupg;gjhy; btspf;Tl;L vyf;l;uhd;fs; ,yFthf 

gpizf;fg;gl;oUf;fpd;wd. vdnt vyf;l;uhid ePf;Ftjw;F Fiwthd 

Mw;wy; njitg;gLfpwJ.

 ii)  kh=;fdPR il Mf;irL tpida{f;fpahf bray;gLfpwJ. nkYk; tpidapd; 

ntfj;ij mjpfupf;fpwJ.

35. m) i) fUt[whf; fdpfs;:

    Mf;rpd;fisj; bjspg;gjhy; fUt[Wjy; eilbgwhknyna tpijapyhf; 

fdpfs; cUthjy; J}z;lg;gLfpwJ. ,k;Kiwapy; cUthFk; fdpfs; 

fUt[whf;fdpfs; vdg;gLk;. v.fh: ju;g{rzp/ jf;fhsp

  ii)  m) A - jz;Ltlk;"  M) B - Ks;bsYk;g[j; bjhlu;" C - @tifr; rt;t[fs; 

(bkdp+;r!;) ,) D - 31 ,iz euk;g[fs;

(my;yJ)
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muR tpdhj;jhs; ? brg;. 2020
tFg;g[: X mwptpay; 8

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf. 

1. tpHp Vw;gikt[j; jpwd; Fiwghl;ilr; rup bra;a cjt[tJ ??????.

 m) Ftp byd;R M) FHp byd;R ,) Ftp Mo <) ,U Ftpa byd;R

2. mtnfl;nuh vz;zpd; kjpg;g[ ?????? ' nkhy;.

 m) 6.023×10–23 M) 6.023×1024 ,) 6.023×1023 <) 6.023×10–24

3. ePuw;w fiuriy milahsk; fhz;f.

 m) ePupy; fiuf;fg;gl;l cg;g[

 M) ePupy; fiuf;fg;gl;l FSf;nfh!;

 ,) ePupy; fiuf;fg;gl;l fhg;gu; ry;ngl;

 <) fhu;gd;?il?ry;igoy; fiuf;fg;gl;l ry;gu;

4. 5Ω kpd;jil bfhz;l kpd; Nnlw;wp xU kpd; @yj;Jld; ,izf;fg;gLfpwJ. 

6A kpd;ndhl;lkhdJ ,e;j Nnlw;wp tHpahf gha;fpwJ vdpy; 5 epkpl=;fspy; 

cUthFk; btg;gj;jpd; mst[

 m) 48000 J M) 54000 J ,) 45000 J <) 84000 J
5. C2H5OH + 3O2 → 2CO2 + 3H2O vd;gJ

 m) vj;jdhy; xLf;fk; M) vj;jdhy; vupjy;

 ,) vj;jdhapf; mkpyk; Mf;rp$ndw;wk;   <) vj;jndy; Mf;rp$ndw;wk;

6. fhw;wpy;yh Rthrj;jpd; @yk; cUthtJ ??????.

 m) fhu;nghi\l;nul; M) vj;jpy; My;f\hy;

 ,) mrpl;ily; nfh.V   <) igUntl;

7. ``etPd clw;braypaypd; je;ij~~ vd miHf;fg;gLgtu; ??????.

 m) \p!;?Vl;upnah  M) tpy;ypak; \hu;tp

 ,) fhuy; nyz;l;!;Odu;   <) vl;tu;l; C. bfz;ly;

8. nud;tPu; fQf;fs; fhzg;gLk; ,lk; ??????.

 m) jirfs; M) Mf;rhd;fs; ,) blz;l;iul;Lfs; <) irl;lhd;

9. ?????? nj=;fhapd; ,sePupy; mjpfkhff; fhzg;gLfpwJ.

 m) Mf;rpd;  M) irl;nlhifdpd;

 ,) $pg;uy;ypd;fs;    <) vj;jpypd;
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10. DNA?it btl;lg; gad;gLtJ ??????.

 m) fj;jupf;nfhy;  M) bu!;l;upf;!d; behjp

 ,) fj;jp    <) o.vd;.V iynf!;

11. bghUj;Jf.

 1. ghyptpidy; FnshiuL i)  FHe;ijfspd; @is tsu;r;rpia ghjpf;fpwJ.

 2. nfl;kpak; ii)  ,dg;bgUf;f kz;lyj;jpd; tsu;r;rpiag; 

ghjpf;fpwJ

 3. <ak; iii) @r;Rj;jpzwy; M!;Jkh

 4. Fnuhkpak; iv) euk;g[fis ghjpf;fpd;wJ

 m) (1)-(i), (2)-(iii), (3)-(iv), (4)-(ii) M) (1)-(ii), (2)-(i), (3)-(iii), (4)-(iv)
 ,) (1)-(iii), (2)-(ii), (3)-(iv), (4)-(i)   <) (1)-(ii), (2)-(iv), (3)-(i), (4)-(iii)
12. rupahd ,iziaf; fhz;f.

 m)  mf;nuhbrd;l;upf;  ?   brd;l;nuhkpau; Fnuhnkhnrhkpd; ikaj;jpw;F mUfpy; 

fhzg;gLfpwJ. vdnt ,uz;L rkkw;w fu=;fs; 

cUthfpd;wd

 M)  rg;?bkl;lhbrd;l;upf;  ?   brd;l;nuhkpau; Fnuhnkhnrhkpd; xU Kidapy; 

fhzg;gLfpwJ.

 ,)  bkl;lh brd;l;upf;  ?   brd;l;nuhkpau; Fnuhnkhnrhkpd; ikaj;jpy; mike;J 

,uz;L rkePsKs;s fu=;fis cUthf;FfpwJ.

 <)  Onyhbrd;l;upf;  ?   brd;l;nuhkpau; Fnuhnkhnrhkpd; xU Kidf;F 

mUfpy; fhzg;gLtjhy;/ xU Fl;ilahd fuKk; 

xU ePz;l fuKk; bgw;Ws;sd.

 gFjp ? II 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf tpilaspf;ft[k;.

13. gw;rf;fu=;fs; gw;wp rpW Fwpg;g[ tiuf.

14. lhg;su; tpist[ eilbgw Koahj ,uz;L NHy;fisf; TWf.

15. cz;ik btg;g tpupt[ Fzfk; tiuaWf;ft[k;. nkYk; mjd; myfpid vGJf.

16. My;f\hy;fisf; fz;lwpa[k; nrhjidapd; tpidiaf; TWf.

17. epa{uhd;fspd; @d;W tif mikg;ig vGjp mit fhzg;gLk; ,lj;ijf; TWf.

18. bfhLf;fg;gl;Ls;s glj;jpy; A, B, C, D Mfpa ghf=;fis milahsk; fhzt[k;.

 

19. g[ij capu;g;got=;fspd; fhyj;ij vt;thW mwpe;J bfhs;s ,aYk;> 
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(my;yJ)

 M) i) o.vd;.V?tpd; capupay; Kf;fpaj;Jtk; ahJ>

  ii)  ,ja neha;fs; Vw;gLtijj; jLf;f nkw;bfhs;Sk; Kd;bdr;rpupf;if 

eltof;iffisf; TWf.

  iii)  jtwhd gad;ghl;Lf;F cs;shd FHe;ijfisg; ghJfhg;gjw;fhd 

mQFKiwfs; VnjDk; 2 TWf.

***

tpilfs; tpdhj;jhs; ? 8muR tpdhj;jhs; ? brg;. 2020

 gFjp ? I 

1. <)  ,U Ftpa byd;R

2. ,)  6.023×1023

3. <)  fhu;gd;?il?ry;igoy; 

fiuf;fg;gl;l ry;gu;

4. M)  54000 J
5. M)  vj;jdhy; vupjy;

6. M)  vj;jpy; My;f\hy;

7. M)  tpy;ypak; \hu;tp

8. M)  Mf;rhd;fs;

9. M)  irl;nlhifdpd;

10. M)  bu!;l;upf;!d; behjp

11. M) (1)-(ii), (2)-(i), (3)-(iii), (4)-(iv)
12. ,)  bkl;lh brd;l;upf; ? 

brd;l;nuhkpau; .. cUthf;FfpwJ.

 gFjp ? II 
13. gw;rf;fu=;fs;: 

 � ,jpy; jpUF vd;w ghfKk;/ jpUF gw;rf;fuk; vd;w ghfKk; cs;sJ. 

 � jpUF gw;rf;fu ,af;fp mikg;gpYs;s gw;rf;fuk; RHYk; ntfj;ijf; Fiwj;J 

KWf;F tpirapd; ntfj;ij mjpfupf;fr; bra;a[k;. 

 � ,J MW tif vspa ,ae;jpu=;fspy; xd;whFk;. 

 � ,af;fj;ij 90° nfhzj;jpw;Fj; jpUg;g[tnj ,jd; kpf Kf;fpag; gadhFk;.

14. lhg;su; tpist[ eilbgw Koahj NHy;fs;:

 � xyp @yk; (s) kw;Wk; nfl;Feu; (L) ,uz;Lk; Xa;t[ epiyapy; ,Uf;Fk;nghJ

 � xyp @yk; kw;Wk; nfl;Feu; rk ,ilbtspapy; ,Uf;Fk;nghJ

 � xyp @yk; kw;Wk; nfl;Feu; xd;Wf;bfhd;W br=;Fj;jhf efUk;nghJ

 � xyp @ykhdJ tl;lg;ghijapd; ikag; gFjpapy; mike;J nfl;Feu; 

tl;lg;ghijapy; efUk;nghJ

 Mfpa NH;epiyfspy; lhg;su; tpisthdJ eilbgWtjpy;iy.

15. cz;ik btg;g tpupt[ Fzfk;:

 � XuyF btg;gepiy cau;thy; jputj;jpy; mjpfupf;Fk; cz;ik gUkDf;Fk;/ 

mj;jputj;jpd; XuyF gUkDf;Fk; cs;s jft[ cz;ik btg;g tpupt[ Fzfk; 

vdg;gLk;.

 � ,jd; SI myF bfy;tpd;–1
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22. jPu;t[:

 f = – 0.3 kP/  v = – 0.2 kP

 byd;R rkd;ghl;oypUe;J

 
1 1 1 1 1 1;

1 1 1 10
0.2 0.3 6
6

10

f v u u v f

u

u

= − = −

−= − =
− −
−=

    

1 1 1 1 1 1;

1 1 1 10
0.2 0.3 6
6

10

f v u u v f

u

u

= − = −

−= − =
− −
−=

    

1 1 1 1 1 1;

1 1 1 10
0.2 0.3 6
6

10

f v u u v f

u

u

= − = −

−= − =
− −
−=

   u  =  – 0.6 kP

 gFjp ? III 

23. uhf;bfl; Vt[jy;:

 � uhf;bfl; Vt[jypy; ``epa{l;ldpd; @d;whk; tpjp~~ kw;Wk; ``neu;f;nfhl;L ce;j 

mHptpd;ik tpjp~~ ,uz;Lk; gad;gLfpd;wd.

 � uhf;bfl;Lfspy; ce;j fydpy; vupbghUs;fs; (jpl kw;Wk; jput) 

epug;gg;gLfpd;wd.

 � mit vupa{l;lg;gl;lJk; btg;g tha[f;fs; uhf;bfl;od; thy; gFjpapy; 

,Ue;J mjpf jpirntfj;jpy; btspnaWfpd;wd. mit kpf mjpf ce;jj;ij 

cUthf;Ffpd;wd.

 � ,e;j ce;jj;ij rkd;bra;a mjw;F rkkhd vjpu; ce;Jtpir vupTlj;jpy; 

cUthfp uhf;bfl; kpFe;j ntfj;Jld; Kd;ndhf;fpg; gha;fpwJ.

 � uhf;bfl; cauj;jpy; gazpf;FnghJ mjpYs;s vupbghUs; KGtJk; vupa[k;tiu 

mjd; epiw gog;goahf Fiwfpd;wJ.

 � ce;j mHptpd;ik tpjpapd;go epiw Fiwaf; Fiwa mjd; jpirntfk; 

gog;goahf mjpfupf;fpwJ.

 � xU Fwpg;gpl;l cauj;jpy; uhf;bfl;lhdJ g[tpapd; <u;g;g[ tpirapid jtpu;j;J 

tpl;L bry;Yk; tifapy; mjd; jpirntf kjpg;g[ cr;rj;ij milfpwJ. ,J 

tpLgL ntfk; vdg;gLfpd;wJ.

24. vspa Ez;nzhf;fpapd; gad;fs;:

 � fofhuk; gGJ ghu;g;gtu;fs; kw;Wk; Mguz=;fs; bra;gtu;fshy; 

gad;gLj;jg;gLfpwJ.

 � rpwpa vGj;Jfisg; gof;f cjt[fpwJ.

 � g{f;fs; kw;Wk; g{r;rpfspd; cly; ghf=;fis cw;Wnehf;fg; gad;gLfpwJ.

 � joa mwptpay; Jiwapy; ifnuiffisg; gFj;jwpag; gad;gLfpwJ.

25. m) kPbahyp miyfs;:

 � 20 Hz I tpl mjpfkhd mjpu;btz; cila xyp miyfshFk;.

 � kdpju;fshy; nfl;f ,ayhJ. Mdhy; bfhR/ eha;/ btsthy; kw;Wk; 

lhy;gpd; nghd;w capupd=;fshy; nfl;f ,aYk;.

 � v.fh: btsthy; Vw;gLj;Jk; xyp.
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kpd;jpwd; Rw;WfSf;F 15A mstpyhd mjpfj;jpwd; tH=;Fk; Rw;Wfs; 

gad;gLj;jg;gLfpd;wd.

   tPl;oYs;s midj;J Rw;WfSk; gf;f ,izg;g[ Kiwapy; ,izf;fg; 

gLtjhy; xU Rw;wpy; jil Vw;gl;lhYk; mJ kw;w Rw;Wfis ghjpf;fhJ. 

midj;J kpd;rhjd=;fSk; rkkhd kpd;dGj;jj;ijg; bgWk;.

   ekJ tPl;ow;F bfhLf;fg;gLk; kpd;rhukhdJ 220 nthy;l; kpd;dGj;j 

ntWghL bfhz;l xU khWjpir kpd;ndhl;lkhFk;.

(my;yJ)

M) My;gh/ gPl;lh/ fhkh fjpu;fspd; gz;g[fs;:

gz;g[fs; My;gh fjpu;fs; gPl;lh fjpu;fs; fhkh fjpu;fs;

jd;ik ,uz;L 

g[nuhl;lhd;fs; 

kw;Wk; ,uz;L 

epa{l;;uhd;fs; 

bfhz;l \Pypak; 

mQtpd; cl;fU 

(2He4) MFk;.

midj;J 

mQf;fspYk; 

fhzg;gLk; 

mog;gilj; 

Jfs;fshd 

vyf;l;uhd; MFk;.

nghl;lhd;fs; 

vdg;gLk; 

kpd;fhe;j 

miyfs; MFk;.

kpd;Rik neu;kpd;Rik.

kpd;Rik = +2e
vjpu;kpd;Rik.

kpd;Rik = –e
kpd;Rik mw;wJ.

kpd;Rik = RHp

madpahf;Fk; 

jpwd;

gPl;lh Jfs;fis 

tpl 100 kl=;Fk;/ 

fhkh Jfs;fistpl 

10/000 kl=;Fk; 

mjpfk;.

kpft[k; Fiwt[. xg;gpl;lstpy; 

kpft[k; Fiwt[.

CLUt[k; jpwd; kpft[k; Fiwe;j 

CLUt[k; jpwd; 

cilaJ.

My;gh fjpu;fis 

tpl mjpf 

CLUt[k; jpwd; 

bfhz;lit.

gPl;lh fjpu;fis 

tpl kpf mjpf 

CLUt[k; jpwd; 

bfhz;lit.

kpd; kw;Wk; 

fhe;jg; g[y=;fshy; 

Vw;gLk; tpist[

tpyf;fkila[k;. tpyf;fkila[k;. tpyf;fkilahJ.

34. m) i) etPd mQf;bfhs;ifapd; nfhl;ghLfs;:

   ghu;f;f: PTA khjpup tpdhj;jhs; 5 ? tpdhj;jhs; 6 ? tpdh vz;: 34. m (i).

  ii) mtfhl;nuh tpjpapd; gad;ghLfs;:

 � nf. Y}rhf; tpjpapid tptupf;fpwJ. 

 � tha[f;fspd; mQf;fl;L vz;izf; fz;lwpa cjt[fpwJ.

 � mtfhl;nuh tpjpapidg; gad;gLj;jp tha[f;fspd; @yf;TW tha;ghl;ilf; 

fzf;fplyhk;.
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  mwptpay;102 IDEAL 

muR tpdhj;jhs; ? brg;. 2021
tFg;g[: X mwptpay; 9

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf. 

1. uhf;bfl; Vt[jypy; ?????? tpjp'fs; gad;gLj;jg;gLfpwJ.

 m) epa{l;ldpd; @d;whk; tpjp M) epa{l;ldpd; bghJ <u;g;gpay; tpjp

 ,) neu;nfhl;L ce;j khwhf; nfhl;ghL   <) (m) kw;Wk; (,)

2. kpd;jilapd; SI myF ??????. 

 m) nkh M) $^y; ,) Xk; <) thl;

3. xyp miyfs; ?????? jpirntfj;jpy; (NTP) gut[k;.

 m) 340×108 kP'tp M) 340 kP'tp ,) 3×108 kP'tp <) 3×10–8 kP'tp

4. fjpupaf;fj;jpd; myF ??????.

 m) uhz;l;$d; M) fpa{up ,) bgf;bfhuy; <) ,it midj;Jk;

5. g;u&u; Ff;fu;fs; bra;ag; gad;gLk; cnyhff; fyit ??????.

 m) gpj;jis M) btz;fyk; ,) bkf;dypak;  <) oa[uhYkpd;

6. xU fupk nru;kj;jpd; IUPAC bgau; bkj;jpy; gpa{l;ld;?1?My;. ,J ve;j tifr; 

nru;kk;>

 m) My;oi\L  M) fhu;ghf;rpypf; mkpyk;

 ,) fPl;nlhd;    <) My;f\hy;

7. ,uj;j tiffis fz;lwpe;jtu; ??????. 

 m) tpad;du;  M) fhuy; nyz;l;!;Odu;

 ,) tpy;ypak; \hu;tp   <) \p!;

8. rpd;nfkpapd; tpisthy; cUthtJ ??????.

 m) N!;nghu;fs;  M) bfhdpoah

 ,) irnfhl; (fUKl;il)   <) fpshkpnlh!;nghu;fs;

9. tpe;J cUthf;fj;jpw;F Cl;lkspf;Fk; bgupa ePl;rpaile;j bry;fs; ??????.

 m) Kjy;epiy tpe;J tsu; capuQ M) bru;nlhyp bry;fs;

 ,) yPof; bry;fs;    <) !;bgu;kl;nlhnfhdpah

10. Kd;gpUe;j capupapy; ,Ue;Jjhd; capu; njhd;wpaJ vd;gij epqgpj;jtu; ??????.

 m) Y}ap!; gh!;lu; M) Xghupd; ,) \hy;nld;  <) yhkhu;f;

11. g{rh nfhky; vd;gJ ?????? ,d; neha; vjpu;g;g[j; jpwd; bgw;w ufk; MFk;.

 m) fUk;g[ M) bey; ,) jl;ilg;gapW <) kf;fhr;nrhsk;
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12. rLjp khw;wj;jpd; @yk; cw;gj;jp bra;ag;gl;l ?????? vd;w bey; ufk; ctu;jd;ik 

tha;e;j kz;zpy; brHpj;J tsUk;.

 m) ru;gjp b!hdhuh  M) ml;lhkpl;lh 22

 ,) g{rh ft[ut;    <) \pk;fpup

 gFjp ? II 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf tpilaspf;ft[k;.

13. xyp miyfs; fhw;wpy; gut[k;nghJ mjd; Jfs;fs; ??????.

 m) miyapd; jpirapy; mjpu;t[Wk;

 M) mjpu;t[Wk;/ Mdhy; Fwpg;gpl;l jpir ,y;iy

 ,) miyapd; jpirf;F br=;Fj;jhf mjpu;t[Wk;

 <) mjpu;t[Wtjpy;iy

14. m) brtpa[zu; xypapd; mjpu;btz; vd;d>

 M) vjpbuhypf;Fj; njitahd Fiwe;jgl;rj; bjhiyt[ vd;d>

15. vj;jdhypd; gad;fs; ,uz;oid vGJf.

16. Rthr <t[ vd;why; vd;d>

17. kdpj tpe;J bry;ypd; glk; tiue;J ghf=;fis Fwpf;ft[k;.

18. gupzhkk; vd;why; vd;d>

19. cly; bry; $Pd; rpfpr;ir kw;Wk; ,d bry; $Pd; rpfpr;irf;fpilna cs;s 

ntWghl;oid vGJf.

20. g[w;W bry;/ rhjhuz bry;ypypUe;J vt;thW ntWgLfpwJ>

21. kpd;dQf; fHpt[fs; vt;thW cw;gj;jpahfpd;wd>

22. mtnfl;nuh tpjpiaf; TWf.

 gFjp ? III 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32f;F fl;lhakhf tpilaspf;ft[k;.

23. m) gpd;tUk; kpd;TWfSf;F FwpaPl;oid vGJf.

  i) jiu ,izg;g[ ii) kpd;jilahf;fp  iii) xspkpd; ilnahL iv) ilnahL

 M)  12 TYk; kpd;ndhl;lk; 5 tpeho neuk; xU kpd;tpsf;fpd; tHpahf gha;fpwJ 

vdpy;/ mjd; tHpna bry;Yk; kpd;ndhl;lj;jpd; mst[ vd;d>

24. m) mQf;fl;L vz; ? tiuaWf;ft[k;.

 M) CO2?tpd; @yf;TW epiwiaf; fzf;fpLf.

25. m) JU vt;thW Vw;gLfpwj> JU cUthFtjd; rkd;ghl;il jUf.

 M) mupkhdj;ij jLf;Fk; Kiwfs; vitnaDk; ,uz;oidg; gw;wp vGJf.

26. m) xspr;nru;f;if vd;why; vd;d> ,J bry;ypy; v=;F eilbgWfpwJ>

 M) fhw;W Rthrk; kw;Wk; fhw;wpy;yh Rthrk; ? ntWgLj;Jf.

27. tha[ epiyapy; cs;s jhtu \hu;nkhd; vJ> mjd; thH;tpay; tpist[fs; VnjDk; 

@d;wpid vGJf.

28. m) kfue;j nru;f;if vd;why; vd;d>

 M) kfue;j nru;f;ifapd; gad;fis TWf.
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14. m) brtpa[zu; xypapd; mjpu;btz;:

  20 Hz Kjy; 20,000 Hz f;F ,ilg;gl;l mjpu;btz; MFk;.

 M) vjpbuhypf;Fj; njitahd Fiwe;jgl;rj; bjhiyt[:

  17.2 kP MFk;.

15. vj;jdhypd; gad;fs;:

 � kUj;Jtkidfspy; fha=;fisj; Jilj;bjLf;Fk; g[iuj;jLg;ghdhft[k;/

 � thfd=;fspYs;s Fspu;tpg;ghdpy; jz;zPu; ciwtijj; jLf;ft[k; 

 � fha=;fspy; fpUkp bjhw;W Vw;glhky; ghJfhf;ft[k; gad;gLfpwJ.

16. Rthr <t[:

 Rthrj;jpd;nghJ btspnaw;wg;gl;l fhu;gd; ? il ? Mf;i!od; mstpw;Fk; 

vLj;Jf; bfhs;sg;gl;l Mf;!p$d; mstpw;Fk; ,ilnaa[s;s tpfpjnk Rthr <t[ 

vdg;gLk;.

 Rthr <t[ = 
btspaplg;gLk; CO2 mst[

vLj;Jf;bfhs;sg;gLk; CO2 mst[

17. kdpj tpe;J bry;ypd; glk;:
jiy
mf;nuhnrhk;

cl;fU

ikl;nlhfhz;l;upah

jiy

eLg;gFjp

thy;

18. gupzhkk;:

 gupzhkk; vd;gJ fhy khw;wj;jpw;F Vw;g capupd=;fspy; gog;goahfj; njhd;wpa 

khw;w=;fs; MFk;. v.fh: fptp gwitapd; rpwg;gpHe;j ,wf;iffs; cWg;igg; 

gad;gLj;jhikf;fhd vLj;Jf;fhl;L MFk;.

19. cly;bry; $Pd; rpfpr;ir ? ,dbry; $Pd; rpfpr;ir:

cly;bry; $Pd; rpfpr;ir ,dbry; $Pd; rpfpr;ir

1. cly; bry;fspy; jpUj;jg;gl;l 

$Pd;fs; ,lk; khw;wg;gLjy; 

cly;bry; $Pd; rpfpr;ir vdg;gLk;.

fUepiy my;yJ ,dg;bgUf;f 

bry;fspy; jpUj;jg;gl;l $Pd;fs; 

,lk; khw;wg;gLjy; ,dr;bry; $Pd; 

rpfpr;ir vdg;gLk;.

2. ,J cly; bry;fspy; eilbgWk;. ,J tpe;J kw;Wk; mz;l bry;fspy; 

eilbgWk;.
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20. g[w;W bry; ? rhjhuz bry;:

g[w;W bry; rhjhuz bry;

1. fl;Lg;ghlw;w mguptpjkhd bry; 

gpupjy;.

fl;Lg;ghLila bry; gpupjy;.

2. mUfpYs;s jpRf;fSf;Fs; cLUtp 

fl;ofs; my;yJ epnahgpshrj;ij 

cUthf;fp jpRf;fis mHpf;fpwJ.

mUfpYs;s jpRf;fSf;F CLUtJ 

,y;iy.

3. ntWgl;l bry;fspd; bjhFg;ghd 

,J ,ay;ghd bry; gpupjiy 

nkw;bfhs;tjpy;iy.

,J ,ay;ghd bry;gpupjiy 

nkw;bfhs;fpwJ.

21. kpd;dQf; fHpt[fs;:

 kpd;dQf; fHpt[fs; vd;gJ gad;gLj;j Koahj/ giHa/ kPz;Lk; rupgLj;jp 

cgnahfpf;f Koahj/ kpd;rhu kw;Wk; kpd;dQ rhjd=;fshy; cw;gj;jpahfpd;wd.

22. mtnfl;nuh tpjp:

 khwh btg;g kw;Wk; mGj;j epiyapy; rk gUkDs;s tha[f;fs; midj;Jk; rk 

mst[ vz;zpf;ifapyhd @yf;TWfisf; bfhz;oUf;Fk;.

 gFjp ? III

23. m) i) jiu ,izg;g[ ?  ii) kpd;jilahf;fp ? 

  iii) xspkpd; ilnahL ? 
(+) (–) iv) ilnahL ? 

(+) (–)
neu;kpd;tha; vjpu;kpd;tha;

 M) jPu;t[:

  kpd;D}l;lk; Q = 12 TYk;"  fhyk; t = 5 tpeho

   kpd;ndhl;lk; =  
Q
t   =  

12
5   = 2.4 A

24. m) mQf;fl;L vz;:

   @yf;Twpy; cs;s mQf;fspd; vz;zpf;ifna mk;@yf;Twpd; mQf;fl;L 

vz; MFk;.

 M) CO2 ?tpd; @yf;TW epiw:

  CO2 tpd; @yf;TW epiw  = 1 × 
 fhu;gdpd;

mQepiw
  +  2 × 

 Mf;!p$dpd;

mQepiw

     = (1 × 12) + (2 × 16) 
     = 12 + 32
     = 44 fp

25. m)  JU:

   JU vd;gJ ,Uk;ghdJ <uf;fhw;Wld; tpidg[upe;J gGg;g[epw ePnuwpa 

Bbgu;upf; Mf;iril cUthf;Ffpd;wJ. ,e;epfH;r;rp JUg;gpoj;jy; vdg;gLk;.
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28. m) kfue;jr; nru;f;if:

   g{tpd; kfue;jg; igapypUe;J kfue;jj;jhs; NyfKoiar; brd;W miltJ 

kfue;jr; nru;f;if vd;W miHf;fg;gLfpwJ.

 M) kfue;jr; nru;f;ifapd; gad;fs;:

 � kfue;jr; nru;f;ifiaj; bjhlu;e;J fUt[Wjy; eilbgw;W fdpa[k;/ 

tpija[k; cUthf;Ffpd;wd.

 � may; kfue;jr; nru;f;ifapd; fhuzkhf ,UntWgl;l $Pd;fs; 

,iztjhy; g[jpa tifj; jhtuk; cUthfpwJ.

29. Fnuhnkhnrhkpd; mikg;g[:

 � rnfhjup Fnuhnkl;oLfs; vd;W miHf;fg;gLk;. ,uz;L xj;j ,iHfis 

cs;slf;fpa bky;ypa ePz;l kw;Wk; fhy; nghd;w mikg;g[fs; Fnuhnkhnrhk;fs; 

vdg;gLk;.

 � ,uz;L Fnuhnkl;oLfisa[k; xU Fwpg;gpl;l g[s;spapy; xd;whf ,izg;gJ 

brd;l;nuhkpau; MFk;.

 � xt;bthU Fnuhnkl;oLk; jpUFnghy; RUl;lg;gl;l bky;ypa FnuhnkhdPkh 

vd;w mikg;ghy; MdJ.

 � FnuhnkhdPkh jd; KG ePsj;jpw;Fk; vz;zw;w kzp nghd;w 

Fnuhnkhkpau;fisf; bfhz;Ls;sJ.

 � Fnuhnkhnrhk;fs; DNA, RNA Fnuhnkhnrhk; g[uj=;fs; kw;Wk; rpy cnyhf 

madpfisf; bfhz;lJ.

30. kUj;Jtj;Jiwapy; capu; bjhHpy;El;gtpaypd; Kf;fpaj;Jtk;:

 � kug[g;bghwpapay; bjhHpy;El;gj;jpidg; gad;gLj;jp kUj;Jt Kf;fpaj;Jtk; 

tha;e;j kjpg;g[kpf;f g[uj=;fs; my;yJ ghypbgg;igLfs; cUthf;fg;gLfpd;wd.

 � ,it gy neha; jPu;f;Fk; kUe;Jg; bghUl;fis tzpf uPjpahf cw;gj;jp bra;ag; 

gad;gLj;jg;gLfpd;wd.

 rDNA bjhHpy;El;gj;jpd; @yk; cUthf;fg;gl;Ls;s kUe;Jg; bghUl;fs;:

 � ,uj;j ru;f;fiu neha; rpfpr;irf;fhd ,d;Rypd;.

 � tsu;r;rpf; FiwghLs;s FHe;ijfspd; Fiwghl;oid ePf;Fk; kdpj tsu;r;rp 

\hu;nkhd;.

 � \PnkhBgpypah vd;w ,uj;j ciwjy; Fiwghl;L neha;f; fl;Lg;ghl;ow;fhd 

`,uj;j ciwjy; fhuzpfs;~.

 � i\g;ghok!; B kw;Wk; btwpeha;f;fo (nugp!;) neha;j; jLf;Fk; jLg;g{rpfs;.

 � jpR gpsh!;kpndh$idj; J}z;o ,uj;jf; fl;ofisf; fiuj;J ,ja milg;igj; 

jtpu;f;f cjt[fpwJ.

31. kiHePu; nrkpg;g[ mikg;g[fs; ? epyj;jo ePu;kl;lj;ij mjpfupf;fr; bra;jy;:

 kiHePu; nrkpg;gjw;fhd kpf Kf;fpa nehf;fk;. kiHePu; epyj;jpw;Fs; frpe;J epyj;jo 

ePu;kl;lj;ij cau;j;JtJ MFk;.
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 epa{l;ldpd; @d;whk; tpjp:

   xt;bthU tpirf;Fk; rkkhd vjpu;tpir cz;L. tpira[k; vjpu;tpira[k; 

vg;nghJ ,U ntW bghUs;fs; kPJ bray;gLk;.

  v.fh: gwitfs; jkJ rpwFfspd; tpir @yk; fhw;wpid fPnH js;Sfpd;wd. 

fhw;whdJ mt;tpirf;F rkkhd tpirapid cUthf;fp gwitia nkny gwf;f 

itf;fpwJ.

(my;yJ)

M) i) fpl;lg;ghu;it ? J}ug;ghu;it:

  ghu;f;f: PTA khjpup tpdhj;jhs; 6 ? tpdhj;jhs; 7 ? tpdh vz;: 33 (m).

 ii) Ftpbyd;rpd; gad;fs;:

 � J}ug;ghu;itf; Fiwghl;il rupbra;ag; gad;gLfpwJ.

 � xspg;glf; fUtpapy; gad;gLfpwJ.

 � cUg;bgUf;Fk;  fz;zhofshfg; gad;gLfpwJ.

 � fz;nzhf;fpfs;/ bjhiynehf;fpfs; kw;Wk; eGtg;gl tPH;j;jpfs; 

nghd;wtw;wpd; cUthf;fj;jpy; gad;gLfpd;wd.

34. m) i)  vg;rk; cg;gpd; gofkhf;fy; ePu; @yf;TWfspd; vz;zpf;if 7. bkf;dPrpak; 

ry;ngl; b\g;lh i\l;nul; gofj;ij bkJthf btg;gg;gLj;Jk;nghJ 

VG ePu; @yf;TWfis ,He;J ePuw;w bkf;dPrpak; ry;ngl;lhf khWfpwJ.

   MgSO4 . 7H2O ΔΔ  MgSO4 + 7H2O

 ii) <uk; cwp+;Rk; nru;k=;fs; ? <uk; cwp+;rpf; fiua[k; nru;k=;fs; ntWghLfs;:

vz; <uk; cwp+;Rk; nru;k=;fs; <uk; cwp+;rpf; fiua[k; nru;k=;fs;

1. tspkz;lyf; fhw;Wld; bjhlu;g[ 

bfhs;Sk;nghJ jd;Dila 

,aw;gpay; epiyia ,Hg;gjpy;iy.

tspkz;lyf; fhw;Wld; bjhlu;g[ 

bfhs;Sk;nghJ jd;Dila 

,aw;gpay; epiyia ,Hf;fpwJ.

2. ,it gof jpz;k=;fshf kl;Lnk 

fhzg;gLfpd;wd.

gof totkw;w jpz;k=;fshfnth/ 

jput=;fshfnth fhzg;gLfpd;wd.

3. ,itfs; cyu;j;Jk; bghUshfg; 

gad;gLfpd;wd.

KGikahf fiue;J bjtpl;oa 

fiuriy cUthf;Ffpd;wd.

4. v.fh: Rl;l Rz;zhk;g[. v.fh: nrhoak; i\l;uhf;i!L.

(my;yJ)

M) i) btg;gr; rpijt[ tpidfs;:

 � btg;gr; rpijt[ tpidapy; tpidgLbghUs; btg;gj;jpdhy; 

rpijt[WfpwJ. btg;gj;ij vLj;Jf; bfhz;L ,t;tpid epfH;tjhy; ,J 

btg;gr; rpijt[ tpid vdg;gLk;.

    v.fh: bku;Fup (II) Mf;i!L btg;gj;jpdhy; rpijt[w;W bku;Fup kw;Wk; 

Mf;!p$d; tha[thf khWfpwJ.
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M) i) kJ mUe;Jgtu;fSf;F ? rup bra;tjw;fhd jPu;t[:

  fy;tp kw;Wk; Mnyhrid:

    fy;tp kw;Wk; jFe;j Mnyhridfs;/ kJ mUe;Jgtu;fs; j=;fs; 

gpur;ridfs; kw;Wk; kd mGj;jj;ij vjpu;bfhz;L mtw;wpypUe;J tpLglt[k;/ 

thH;f;ifapd; njhy;tpfis fw;Wf; bfhs;st[k; cjt[k;.

  cly; bray;ghLfs;:

    kWthH;it nkw;bfhs;Sk; egu;fs;/ E}y;fs; thrpj;jy;/ ,ir/ tpisahl;L/ 

nahfh kw;Wk; jpahdk; nghd;w cly;eyr; bray;ghLfis nkw;bfhs;s 

ntz;Lk;.

  bgw;nwhu; kw;Wk; rf kdpju;fsplk; cjtpia ehLjy;:

    rpf;fy; epiwe;j NH;epiy Vw;gLk;nghJ ghjpf;fg;gl;l egu;fs; j=;fspd; 

bgw;nwhu;fs; kw;Wk; rf kdpju;fsplkpUe;J cjtp kw;Wk; tHpfhl;Ljiyg; bgw 

ntz;Lk;. j=;fsJ gjl;lkhd czu;t[fs;/ jtwhd bray;fisf; Fwpj;Jg; 

ngRtjd; @yk; nkYk; mj;jtWfisr; bra;ahky; j=;fis jLj;Jf; bfhs;s 

cjt[k;.

  kUj;Jt cjtp:

    cstpayhsu;fs; kw;Wk; kdey kUj;Jtu;fsplkpUe;J cjtpfs; bgWjtd; 

@yk; j=;fSila ,f;fl;lz epiyapypUe;J tpLgl;L epk;kjpahd kw;Wk; 

mikjpahd thH;f;ifia thHKoa[k;. kJtpypUe;J kPl;g[ kw;Wk; kWthH;t[ 

jpl;l=;fs; jdpegUf;F cjtpfukhf cs;sJ. ,jdhy; mtu;fs; j=;fSila 

gpur;ridfspypUe;J KGikahf tpLgl;L ,ay;ghd kw;Wk; eykhd 

thH;f;ifia thH Koa[k;.

 ii) cly;gUkDf;Ff; fhuzkhd fhuzpfs;:

   kugpay; fhuzpfs;/ cly; ciHg;gpd;ik/ mst[f;fjpfkhf cz;Qjy;/ 

ehskpy;yhr; Rug;gpf; fhuzpfs;.

***
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113muR tpdhj;jhs;fs; ? tpilfSld;

muR tpdhj;jhs; ? nk 2022
tFg;g[: X mwptpay; 10

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf. 

1. xU Ftp tpy;iyapy; bghUspd; mstpw;F rkkhd/ jiyfPHhd bka;gpk;gk; fpilf;f 

bghUs; itf;fg;gl ntz;oa bjhiyt[ ??????. 

 m) f  M) <wpyhj; bjhiyt[

 ,) 2f    <) f-f;Fk; 2f-f;Fk; ,ilapy;

2. xU @yf;TwhdJ xnu jdpkj;jpd; mQf;fshy; cUthf;fg;gl;lhy;/ mJ ??????  

@yf;TW vd miHf;fg;gLfpwJ.

 m) XuQ M) ntw;W mQ ,) xj;j mQ <) gy mQ

3. ,Ukof;fiurypy; cs;s TWfspd; vz;zpf;if ??????. 

 m) 2 M) 3 ,) 4 <) 5
4. 12 TYk; kpd;D}l;lk; 5 tpeho neuk; xU kpd;tpsf;fpd; tHpahf gha;fpwJ vdpy;/ 

mjd; tHpna bry;Yk; kpd;ndhl;lj;jpd; mst[ vd;d>

 m) 60A M) 17A ,) 2.4A <) 24A
5. vuprhuhak; vd;gJ xU ePu;k fiury;. ,jpYs;s vj;jdhypd; rjtPjk; ???????.

 m) 95.5% M) 75.5% ,) 55.5%  <) 45.5%
6. cs;nehf;fpa iryk; vd;gJ vjd; rpwg;g[g; gz;ghFk;>

 m) ntu; M) jz;L ,) ,iyfs; <) kyu;fs;

7. kPd;fspd; ,jak; ?????? miwfs; bfhz;lJ.

 m) 3 M) 4 ,) 2 <) 5
8. @oa tpija[ila jhtu=;fspy; (M+;rnah!;bgu;k;fs;) Mz; nfkPl; vt;tif 

bry;ypypUe;J cUthfpwJ>

 m) cw;gj;jp bry;  M) cly bry;

 ,) kfue;jj;J}s; jha; bry;   <) ikf;nuh!;nghu;

9. fPH;fz;ltw;Ws; `jiyikr; Rug;gp~ vd fUjg;gLtJ vJ>

 m) gPdpay; Rug;gp M) gpl;a{l;lup Rug;gp  ,) ijuha;L Rug;gp  <) ml;updy; Rug;gp

10. fyg;gpdkhf;fk; kw;Wk; nju;t[ bra;jy; @ykhf cUthf;fg;gl;l JU neha;f;F 

vjpu;g;g[j; jd;ik bgw;w \pk;fpup vd;gJ ?????? ,d; ufkhFk;. 

 m) kpsfha; M) kf;fhr;nrhsk; ,) fUk;g[ <) nfhJik 
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  mwptpay;114 IDEAL 

11. bghUj;Jf.

 1. Nupa Mw;wy; i) XL;k; ePu;

 2. bgl;nuhypak; ii) miyngrp

 3. g[dy; kpd;dhw;wy; iii) jPu;e;J nghfhj Mw;wy;

 4. kpd;dQ rhjdk; iv) jPu;e;J nghff; Toa Mw;wy; @yk;

 m) (1)-(iv), (2)-(iii), (3)-(ii), (4)-(i) M) (1)-(iii), (2)-(iv), (3)-(i), (4)-(ii)
 ,) (1)-(iii), (2)-(i), (3)-(iv), (4)-(ii)   <) (1)-(i), (2)-(iv), (3)-(ii), (4)-(iii)
12. rupahd ,iziaf; fhz;f.

 m) fpupfu; n$hfd; bkz;ly; ? ,aw;ifj; nju;t[ nfhl;ghL

 M) thy;nlau; ? Fnuhnkhnrhk;fs;

 ,) thl;rd; kw;Wk; fpupf; ? gupzhkf; nfhl;ghLfs;

 <) $Pd; ghg;o!;l; yhkhu;f; ? ghuk;gupa tpjpfs;

 gFjp ? II 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf tpilaspf;ft[k;.

13. epa{l;ldpd; ,uz;lhk; tpjpapid TWf.

14. vjpbuhypapd; VnjDk; ,uz;L gad;ghLfis vGJf.

15. ghapy; tpjpiaf; TWf.

16. bfhLf;fg;gl;Ls;s nru;k=;fspd; tpidbray; bjhFjp kw;Wk; gpd;bdhl;Lfis 

vGJf.

nru;kk; tpidbray; bjhFjp gpd;bdhl;L

My;f\hy; 

My;oi\L

fPl;nlhd;

fhu;ghf;rpypf; mkpyk;

17. kiH ePu; nrkpg;gpd; Kf;fpaj;Jt=;fs; ahit>

18. bfhLf;fg;gl;L;s;s glj;jpy; A, B, C, D Mfpa ghf=;fis milahsk; fhz;f.

 

19. gupzhkk; vd;why; vd;d> gupzhkf; nfhl;ghLfis Kd;bkhHpe;jtu;fs; ahu;>

20. iyrpd; mkpndh mkpyk; brwpe;j ,uz;L kf;fhr;nrhs fyg;g[apup tiffspd; 

bgaiu vGJf.

21. ,ja thy;t[fspd; Kf;fpaj;Jtk; vd;d>

22. fpl;lg;ghu;itf; FiwghL cila xU kdpjuhy;/ 4 kP bjhiytpy; cs;s 

bghUs;fis kl;Lnk fhz ,aYk;. mtu; 20 kP bjhiytpy; cs;sg; bghUis 

fhz tpUk;gpdhy; gad;gLj;jg;gl ntz;oa FHp byd;rpd; Ftpaj; bjhiyt[ 

vd;d>
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 M) i) nru;f;if tpid ? tiuaWf;ft[k;.

  ii) nru;f;if tpidf;F Xu; vLj;Jf;fhl;L jUf.

  iii) kPs; kw;Wk; kPsh tpidfis ntWgLj;Jf.

35. m) i) braw;if Mf;rpd;fs; vd;git ahit> vLj;Jf;fhl;Lfs; jUf.

  ii) @tpizt[ ? tiuaWf;ft[k;.

  iii) Mz;fspd; ,uz;lhk; epiy ,dg;bgUf;f cWg;g[fisf; TWf.

(my;yJ)

 M) i)  bkz;ly; jd; Ma;tpw;F Vd; njhl;lg; gl;lhzpr; broiaj; 

nju;e;bjLj;jhu;>

  ii)  kJ mUe;Jgtu;fSf;F Vw;gLk; gpur;rpidfis rup bra;tjw;fhd jPu;itj; 

jUf.

***

tpilfs; tpdhj;jhs; ? 10muR tpdhj;jhs; ? nk 2022

 gFjp ? I 
1. ,)  2f
2. ,) xj;j mQ

3. m) 2
4. ,) 2.4A
5. m) 95.5%
6. M) jz;L

7. ,)  2
8. m) cw;gj;jp bry;

9. M) gpl;a{l;lup Rug;gp

10. <) nfhJik

11. M) (1)-(iii), (2)-(iv), (3)-(i), (4)-(ii)
12. <)  $Pd; ghg;o!;l; yhkhu;f; ? 

ghuk;gupa tpjpfs;

 gFjp ? II 

13. epa{l;ldpd; ,uz;lhk; tpjp:

 bghUbshd;wpd; kPJ bray;gLk; tpirahdJ mg;bghUspd; ce;j tPjj;jpw;F 

neu;jftpy; mika[k;. nkYk; ce;j khWghL tpirapd; jpirapnyna mika[k;.

 F = m × a

14. vjpbuhypapd; gad;ghLfs;:

 � vjpbuhypj; jj;Jtk; kfg;ngwpay; Jiwapy; my;l;nuh nrhndh fpuhgp fUtpapy; 

gad;gLfpwJ. ,f;fUtp jhapd;  fUg;igapYs;s fUtpd; tsu;r;rpapid 

Muha;e;jwpag; gad;gLfpwJ.

 � ,e;jf; fUtp kpfg; ghJfhg;ghdJ. Vbddpy;/ ,jpy; jP=;F tpistpf;Fk; fjpu;fs; 

VJk; gad;gLj;jg;gLtjpy;iy.

15. ghapy; tpjp:

  khwh btg;gepiyapy; xU Fwpg;gpl;l epiwa[ila tha[tpd; mGj;jk; mt;tha[tpd; 

gUkDf;F vjpu;jftpy; mika[k;.

 p  1
v
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16. tpidbray; bjhFjp ? gpd;bdhl;L

nru;kk; tpidbray; bjhFjp gpd;bdhl;L

My;f\hy; –OH My;

My;oi\L –CHO Vy;

fPl;nlhd;
– C

O
 –

Yd;

fhu;ghf;rpypf; mkpyk; –COOH Mapf; mkpyk;

17. kiHePu; nrkpg;gpd; Kf;fpaj;Jtk;:

 � kiHePu; nrfupg;g[ kpf ntfkhff; Fiwe;J tUk; epyj;jo ePu;kl;lj;ij 

mjpfupf;fg; gad;gLfpwJ.

 � bgUfptUk; ePu;j;njitfis rkhspf;fg; gad;gLfpwJ.

 � bgUbts;sk; kw;Wk; kz; mupg;igj; jLf;fg; gad;gLfpwJ.

 � epyj;joapy; nrfupf;fg;gLk; ePu; kdpj kw;Wk; tpy=;Ff; fHpt[fshy; 

khriltjpy;iy. vdnt ,jid FoePuhfg; gad;gLj;j Koa[k;.

18. bfhLf;fg;gl;Ls;s glj;jpd; ghf=;fs;:

 A ? nfg;Ny;"  B ? fhu;blf;!;"  C ? bkLy;yh"  D ? ,uj;jf; FHy;fs;

19. gupzhkk;:

 gupzhkk; vd;gJ fhy khw;wj;jpw;F Vw;g capupd=;fspy; gog;goahfj; njhd;wpa 

khw;w=;fs; MFk;. 

 gupzhkf; nfhl;ghLfis Kd;bkhHpe;jtu;fs; yhkhu;f; kw;Wk; lhu;tpd; Mthu;.

20. iyrpd; mkpndh mkpyk; brwpe;j kf;fhr;nrhs fyg;g[apup:

 � g[nuhl;odh

 � rf;jp

21. ,ja thy;t[fspd; Kf;fpaj;Jtk;:

 � ,ja thy;t[fs; ,uj;j Xl;lj;ij xG=;Fg;gLj;Jtjw;F cjt[fpwJ.

 � ,uj;jkhdJ xnu jpirapy; bry;tija[k; kw;Wk; gpd;ndhf;fp tUtijj; 

jLf;ft[k; cjt[fpwJ.

22. jPu;t[:

 jug;gl;lit: x = 4 kP kw;Wk; y = 20 kP

 ghu;itf; Fiwghl;ilr; rupbra;a gad;gLj;jg;gl ntz;oa 

 byd;rpd; Ftpaj; bjhiyt[ 
4 20 80
4 20 16

xyf
x y

×= = =
− − −

 = –5 kP

 ghu;itf; Fiwghl;ilr; rupbra;ag; gad;gLj;jg;gl ntz;oa  

byd;rpd; jpwd; 
1 1

5f
−= =  = – 0.2 D 
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31. kUj;Jtj;Jiwapy; capu; bjhHpy;El;gtpaypd; Kf;fpaj;Jtk;:

 � kug[g;bghwpapay; bjhHpy;El;gj;jpidg; gad;gLj;jp kUj;Jt Kf;fpaj;Jtk; 

tha;e;j kjpg;g[kpf;f g[uj=;fs; my;yJ ghypbgg;igLfs; cUthf;fg;gLfpd;wd.

 � ,it gy neha; jPu;f;Fk; kUe;Jg; bghUl;fis tzpf uPjpahf cw;gj;jp bra;ag; 

gad;gLj;jg;gLfpd;wd.

32. A ? fhg;gu; ry;ngl; bgd;lhi\l;nul;

 B ? ePuw;w fhg;gu; ry;ngl; + ePu;

 CuSO4.5H2O   btg;gg;gLj;Jjy;

Fspu;tpj;jy;
   CuSO4 + 5H2O

  (A)      (B)
 gFjp ? IV 

33. m) kpd;ndhl;lk;:

  ghu;f;f: PTA khjpup tpdhj;jhs; 1 ? tpdhj;jhs; 2 ? tpdh vz;: 33 (M).

(my;yJ)

 M) i) ,aw;iff; fjpupaf;fj;ijf; fz;lwpe;jtu; b\d;wp bgf;bfhuy;.

  ii) braw;if kw;Wk; ,aw;if fjpupaf;fj;jpd; gz;g[fs;:

   ghu;f;f: PTA khjpup tpdhj;jhs; 1 ? tpdhj;jhs; 2 ? tpdh vz;: 14.

  iii) ntshz;ikj; Jiwapy; fjpupaf;f nuonah Inrhnlhg;g[fspd; gad;fs;:

   ghu;f;f: PTA khjpup tpdhj;jhs; 4 ? tpdhj;jhs; 5 ? tpdh vz;: 33 (M) ii.

34. m) i) mQf;fl;L vz;:

    @yf;Twpy; cs;s mQf;fspd; vz;zpf;ifna mk;@yf;Twpd; 

mQf;fl;L vz; MFk;.

 ii) mQf;fs; ? @yf;TWfs;:

mQf;fs; @yf;TWfs;

1. xU jdpkj;jpd; kpfr;rpwpa gFjp 

mQ MFk;.

jdpkk; my;yJ nru;kj;jpd; 

kpfr;rpwpa gFjp @yf;TW MFk;.

2. ke;j tha[f;fisj; jtpu Vida 

mQf;fs; jdpj;j epiyapy; 

,Ug;gjpy;iy.

@yf;TWfs; jdpj;j epiyapy; 

,Uf;Fk;.

3. ke;j tha[f;fisj; jtpu Vida 

mQf;fs; tpidjpwd; kpf;fit.

@yf;TWfs; tpidjpwd; 

Fiwe;jit.

4. mQf;fspy; ntjpg;gpizg;g[fs; 

,y;iy/

@yf;TWfspy; 

ntjpg;gpizg;g[fs; cs;sd.

(my;yJ)

M) i) nru;f;if tpid:

   ,uz;L my;yJ mjw;F nkw;gl;l tpidgL bghUs;fs; ,ize;J xU 

nru;kk; cUthFk; tpid nru;f;if my;yJ TLif tpid vdg;gLk;.
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  cly; bray;ghLfs;:

    kWthH;it nkw;bfhs;Sk; egu;fs;/ E}y;fs; thrpj;jy;/ ,ir/ tpisahl;L/ 

nahfh kw;Wk; jpahdk; nghd;w cly;eyr; bray;ghLfis nkw;bfhs;s 

ntz;Lk;.

  bgw;nwhu; kw;Wk; rf kdpju;fsplk; cjtpia ehLjy;:

    rpf;fy; epiwe;j NH;epiy Vw;gLk;nghJ ghjpf;fg;gl;l egu;fs; j=;fspd; 

bgw;nwhu;fs; kw;Wk; rf kdpju;fsplkpUe;J cjtp kw;Wk; tHpfhl;Ljiyg; bgw 

ntz;Lk;. j=;fsJ gjl;lkhd czu;t[fs;/ jtwhd bray;fisf; Fwpj;Jg; 

ngRtjd; @yk; nkYk; mj;jtWfisr; bra;ahky; j=;fis jLj;Jf; bfhs;s 

cjt[k;.

  kUj;Jt cjtp:

    cstpayhsu;fs; kw;Wk; kdey kUj;Jtu;fsplkpUe;J cjtpfs; bgWjtd; 

@yk; j=;fSila ,f;fl;lz epiyapypUe;J tpLgl;L epk;kjpahd kw;Wk; 

mikjpahd thH;f;ifia thHKoa[k;. kJtpypUe;J kPl;g[ kw;Wk; kWthH;t[ 

jpl;l=;fs; jdpegUf;F cjtpfukhf cs;sJ. ,jdhy; mtu;fs; j=;fSila 

gpur;ridfspypUe;J KGikahf tpLgl;L ,ay;ghd kw;Wk; eykhd 

thH;f;ifia thH Koa[k;.

***
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muR tpdhj;jhs; ? Mf!;l; 2022
tFg;g[: X mwptpay; 11

tpdhj;jhs;

fhy mst[ : 3 kzp neuk; bkhj;j kjpg;bgz;fs; : 75

 gFjp ? I 
Fwpg;g[:  i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 12×1=12
 ii)  kpft[k; bghUj;jkhd tpilapid nju;e;bjLj;J mjd; FwpaPl;Lld; 

tpilapida[k; vGJf. 

1. uhf;bfl; Vt[jypy; ?????? tpjpfs; gad;gLj;jg;gLfpwJ.

 m) epa{l;ldpd; @d;whk; tpjp M) epa{l;ldpd; bghJ <u;g;gpay; tpjp

 ,) neu;nfhl;L ce;j khwhf; nfhl;ghL   <) (m) kw;Wk; (,)

2. Mf;rp$dpd; fpuhk; @yf;TW epiw:

 m) 16 fp M) 18 fp ,) 32 fp <) 17 fp

3. ,urf;fyit cUthf;fypy; njitg;gLk; Kf;fpakhd cnyhfk; ??????.

 m) Ag M) Hg ,) Mg <) Al
4. fpnyhthl; kzp vd;gJ ?????? d; myF.

 m) kpd; jil vz; M) kpd;flj;J jpwd; ,) kpd; Mw;wy; <) kpd; jpwd;

5. Mtu;j;jd ml;ltizapy; cs;s bjhlu;fs; kw;Wk; bjhFjpfspd; vz;zpf;if 

 m) 6, 16 M) 7, 17 ,) 8, 18  <) 7, 18
6. ePuhtpg; nghf;fpd; bghGJ btspnaw;wg;gLtJ ??????.

 m) fhu;gd;il Mf;i!L M) Mf;!p$d; 

 ,) ePu;    <) fhu;gd; nkhndhf;irL

7. gpd;tUtdtw;Ws; ve;j \hu;nkhd; ,aw;ifahf jhtu=;fspy; fhzg;gltpy;iy>

 m) 2, 4-D M) GA3 ,) $pg;uypd; <) IAA
8. cyf g[ifapiy vjpu;g;g[ jpdk;:

 m) nk 31 M) $^d; 6 ,) Vg;uy; 22 <) mf;nlhgu; 2

9. fPH;f;fhz;gtw;Ws; vJ'vit g[ijgot vupbghUl;fs;:

 i) jhu; ii) fup iii) bgl;nuhypak;

 m) (i) kl;Lk;  M) (i) kw;Wk; (ii) kl;Lk;

 ,) (ii) kw;Wk; (iii) kl;Lk;   <) nkw;Twpa midj;Jk;

10. ehsKs;sr; Rug;gpia milahsk; fhzt[k;.

 m) gpl;a{l;lup Rug;gp M) ml;updy; Rug;gp 

 ,) ckpH;ePu; Rug;gp    <) ijuha;L Rug;gp

11. cs;nehf;fpa iryk; vd;gJ vjd; rpwg;g[g; gz;ghFk;>

 m) ntu; M) jz;L ,) ,iyfs;  <) kyu;fs;
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  mwptpay;124 IDEAL 

12. kPd;fspd; ,jak; ?????? miwfs; bfhz;lJ.

 m) 3 M) 4 ,) 2 <) 5

 gFjp ? II 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×2=14
 ii) tpdh vz; 22?f;F fl;lhakhf tpilaspf;ft[k;.

13. bray;gLk; jpir rhu;e;J tpirapid vt;thW gpupf;fyhk;>

14. !;bey; tpjpiaf; TWf.

15. xU fnyhup ? tiuaWf;ft[k;.

16. <uk; cwp+;Rfs; kw;Wk; <uk; cwp+;rp fiugitfis milahsk; fhz;f.

 m) mlu; ry;gpa{upf; mkpyk; M) fhg;gu; ry;ngl; bgd;lh i\l;nul;

 ,) rpypf;fh b$y;    <) fhy;rpak; FnshiuL 

17. g[ijgot vupbghUl;fis ehk; Vd; ghJfhf;f ntz;Lk;>

18. bfhLf;fg;gl;Ls;s glj;jpy; A, B, C kw;Wk; D Mfpa ghf=;fis milahsk; 

fhzt[k;.

 

19. gPndhilg;/ $Pndhilg; gw;wp ePtpu; mwptJ vd;d>

20. ijuha;L \hu;nkhd;fs; Vd; MSik \hu;nkhd;fs; vd;W miHf;fg;gLfpd;wd>

21. ,uj;jk; rptg;g[ epwkhf ,Ug;gnjd;>

22. fpl;lg; ghu;itf; FiwghL cila xU kdpjuhy;/ 4 kP bjhiytpy; cs;s 

bghUs;fis kl;Lnk fhz ,aYk;. mtu; 20 kP bjhiytpy; cs;s bghUis 

fhz tpUk;gpdhy; gad;gLj;jg;gl ntz;oa FHpbyd;rpd; Ftpaj; bjhiyt[ 

kw;Wk; Mw;wy; vd;d>

 gFjp ? III 
Fwpg;g[:  i) VnjDk; 7 tpdhf;fSf;F tpilaspf;ft[k;. 7×4=28
 ii) tpdh vz; 32?f;F fl;lhakhf tpilaspf;ft[k;.

23. fpl;lg;ghu;it kw;Wk; J}ug;ghu;it FiwghLfis ntWgLj;Jf.

24. uhf;bfl; Vt[jiy tpsf;Ff.

25. ,aw;if kw;Wk; braw;if fjpupaf;fj;jpd; VnjDk; ehd;F gz;g[fis vGJf.

26. kPs; kw;Wk; kPsh tpidfis ntWgLj;Jf.

27. MgSO4 . 7H2O cg;ig btg;gg;gLj;Jk;nghJ vd;d epfH;fpwJ> rkd;ghl;il jUtp.

28. i) Rthr <t[ vd;why; vd;d>

 ii) xspr;nru;f;ifia ghjpf;Fk; fhuzpfis vGJf.

29. fhw;Ws;s Rthrk; kw;Wk; fhw;wpy;yh Rthrk; ntWgLj;Jf.

30. clw;gUkDf;F fhuzkhd fhuzpfs; vit>

31. tl;lhu ,d jhtutpay; vd;gjid tiuaWj;J mjd; Kf;fpaj;Jtj;ij vGJf.
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