
 

1. Ma;T $lj;jpy; mUNf  fhl;lg;gl;Ls;s cUtpd; mlu;j;jpapidf  fhz;gjw;F ckf;F 

gzpf;fg; gl;Ls;sJ.xU gf;f ePsk; a kw;Wk; mfyk; b MfTk; jbg;G t MfTKs;sJ. 
 
a)   i)  fPo; Fwpg;gplg;gl;Ls;s xt;nthU fdpaj;jpidAk; mstpLtp 
    tjw;F nghUj;jkhd mstPl;L cgfuzj;ijg; ngaupLf. 
 
     
                                   ………………………… 
                                   
 
                       …………………………………………..                     
                   

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

                                         

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

 
 
 

       ii)  ,g;gupNrhjidf;Fj; Njitahd Vida cgfuzq;fs; vit?   

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

III) jfl;bd; fdtstpw;fhd Nfhitapid Nkw;Fwpg;gpl;l FwpaPLfspd; mbg;gilapw; jUf. 

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

 

IV) tpl;lk; (d) ,w;fhd xU epahakhd mstPl;il vLg;gJ vt;thW?  

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

 

b)    i)  a = 12.8 cm  MftpUe;jhy; a  mstplg;gLk; NghJ Vw;glf;$ba rjtPj tYtpidf; fhz;f. 

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

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

 

II) t = 0.008 mm  mstpypUe;jhy; t ,id jpUj;jkhf mstpLtJ vt;thW?  

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

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



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

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

III) jfl;bd; jpzpT m MftpUe;jhy; jpzpT 𝝆 ,w;fhd Nfhitapidj; jUf. 

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

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

IV) jfl;bd; jpzpT m = 0.763g  Kk;,ab = 104.96 cm2 MfTk; Jisapd; gug;gsT 
𝝅𝒅𝟐

𝟒
= 9.585cm2  

MfTk; t = 0.088 mm MfTkpUe;jhy;,  
 
jfl;bd; fdtsT V ,w;fhd ngWkhdj;ij ,U jrkjhdq;fSf;F fzpj;J jfl;bd; 
mlu;j;jpiaf; fhz;f.  
 
………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………. 
 

V) Nkw;Fwpg;gpl;l Kiwf;F Nkyjpfkhf ePu; Kd;itf;Fk; khw;W Kiw 
VJkpUe;jhy;,mk;Kiwapd; %yk; mlu;j;jpiaf; fhZk; Kiwapid RUf;fkhff; Fwpg;gpLf. 

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

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

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

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

2)   Ma;T$lj;jpy; Krynkhd;wpid mirg;gjd; %yk; ePsj;jpid khw;wf;$ba fz;zhbf; Foha;  
   Xd;Wk; kw;Wk; ,irf;fit  njhFjpnahd;wpidAk;  cgNahfpj;J toikahd tspapd; jd;  
   ntg;gf; nfhs;sstidf; fhz;gjw;fhf jpl;lkplg; gl;Ls;s gupNrhjid  khjpupnahd;W fPNo 
   fhl;lg;gl;Ls;sJ.  

 

 

 

 

a)   i)  

tspepuyhdJ FOhapDs; mbg;gil njhzpapy; mjpUk; NghJ mjpu;T ePsk; 𝒍𝟎k; mjpu;tpd;  



           kPbwd; 𝒇 MFkhW cs;s NghJ miy ePsj;jpw;fhd Nfhiapidj; jUf.  

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

II) tspapDs; miyapd; Ntfk; V ,w;fhd $w;wpid 𝒍𝟎 kw;Wk; 𝒇 tbtpw; jUf.  
 
……………………………………………………………………………………………………… 
 

III) jd;ntg;gf; nfhs;ssTfspilNa tpfpjk; 𝜸 MfTk; tspapd; %y; jpzpt M MfTk; mfpy 
thA khwpyp R MfTk; jdpntg;gepiyapid T MfTk; nfhz;L tspapy; nel;lhq;F miy 
V ,w;fhd Nfhitapidj; jUf.  

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

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

IV) (ii) kw;Wk; (iii) ,y; ngwg;gl;l njhlu;gpid cgNahfpj;J 𝒍𝟎 ,w;fhd njhlu;gpidg; ngw;Wf; 
  nfhs;f. 
 
 .…………………………………………………………………………………………………….. 
 
……………………………………………………………………………………………………… 
 

V) tiuG Kiwapy; tspapd; jd;ntg;gf; nfhs;sstpidf; fhz;gjw;F cj;Njrpf;fg; gl;Ls;sJ. 
mjw;fhf NkNy ngwg;gl;l njlu;gpw;fhd khwpia (variable) ,id cUthf;Ff.  
 
………………………………………………………………………………………………………. 
 
………………………………………………………………………………………………………. 
 

 

                

 

 

 

 

 

b)  Fwpf;fg;gl;Ls;s thrpg;Gf;fspd; gb tiuag;gl;Ls;s tiughdJ fpNo fhl;lg;gl;Ls;sJ.tspapd;  

  %y; jpzpT  29 g mol-1  MfTk; md;iwa jpdk; miw ntg;gepiy 20 ℃ MfTk;  mfpy thA  

  khwpyp 8.3 J mol-1 K-1 MFk;.  



 
 
 

  
I) tiugpd; gbj;jpwd; vt;tsT?  

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

II) jd;ntg;gf; nfhs;ssTfs; ,ilNaahd tpfpjk; vt;tsT ? 

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

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

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

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

 

 

 



3)  

a) kpd;kiwapid cgNahfpj;J ePupd; Mtpahjy; jd;ntg;gf; nfhs;sstpid fhz;gjw;fhd fPo; 
Fwpg;gpl;l tbtpyhd cWg;gbnahd;W cgNahfpf;fg; gLfpwJ.tYtpid NtWgLj;jf; $ba 
ntg;g Nkw;Wk; RUnshd;W ,jw;fhf cgNahfpf;fg; gLfpwJ.,q;F 100℃ ntg;gepiyapYs;s 
ePuhtpahdJ ePuhtpapid Nrfupf;Fk; nfhs;fydpw;Fs; mDg;gg;gl;L Fspu;tpf;fg;gLtjhy; 
cUthFk; ePuhdJ Nrfupf;fg; gl;L mjd; jpzpT epWf;fg;gl;L ePupd; Mtpahjy; jd;kiw ntg;g 
khdJ fhzg;gLfpwJ.  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

I) ntg;gkhdpapd; gad;ghl;il njspthff; Fwpg;gpLf. 

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

II) 100 ℃ ,y; ePuhtpapidg; ngw;Wf; nfhs;tjw;F ,Uf;f Ntz;ba nghsjPf epyikfs; kw;Wk; 
ePupw; fhzg;gl Ntz;ba ngsjPf epyikfisf; Fwpg;gpLf.  

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

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

b) Miw ntg;gepiy 30℃  MftpUe;j jpdj;jd;W 1000 W tYtpw; nraw;gLk; ntg;gr; RUs; 

kw;Wk; ntg;gf; nfhs;ssT 40000 JK-1 cila ghj;jpuj;jpDs; 1Kg  ePupid cs;slf;fp NkNy 
Fwpg;gpl;lthW ePuhtpapid gpwg;gpj;J mtw;is xLf;fp  xd;W Nruf;fg;gl;lJ.ntg;gr; RUspd; 

ntg;gf; nfhs;ssT 800 JK-1 MfTk;, ePupd; jd;ntg;gf; nfhs;ssT 4200 JKg-1 K-1 MfTk; 
cs;sd.  

 

I) ,j; njhFjpahdJ 100℃ ntg;gepiyapid neUq;Ftjw;F vt;tsT fhyk; vLf;Fk;? 
,q;F ePu; iff;nfhz;l vLNfhspid njspthff; Fwpg;gpLf. 

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

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

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

 



II) ntg;gNkw;Wk; RUshdJ Nkw;Fwpg;gpl;l tYtpw; nraw;gLk; NghJ 45 tpdhbfspy; 
ePuhtpahdJ xLq;Ftjhy; xd;w Nru;e;j ePupd; jpzpT 20g  MFk;.ePuhtpapid 
gpwg;gpg;gjw;F tofq;fg;gl;l ntg;gj;jpidf; fhz;f. 
 
…………………………………………………………………………………………………. 
 

III) ePupd; Mtpahjy; jd;kiwntg;gk; vt;tsT ?  

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

IV) Nkw;Fwpg;gpl;l cgfuz cWg;gbf;F Nkyjpfkhf ,g;gupNrhjidia ntw;wpfukhf 
Nkw;nfhs;tjw;F Njitahd Vida cgfuzq;fisf; Fwpg;gpLf.  

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

V) ntg;gNkw;Wk; RUspd; tYtpid 1000W ,ypUe;J 1200W MFkhW khw;Wtjd; NghJ 
,U re;ju;g;gq;fspYk; 50 nrf;fd;fs; vd;w fhyj;jpDs; ngwg;gl;l  ePuhtpapid xLq;fr; 
nra;tjd; %yk; xd;W Nru;f;fg;gl;l ePupd; jpzpTfs; KiwNa 16g,20g MFk;.ePupd; 

Mtpahjy; jd;kiw ntg;gj;jpid 2.5 x 106 Jkg-1 K-1 vd vLj;J #oYf;F ntg;gkhdJ 
,of;fg;gLk; tpfpjj;ijf; fhz;f. 

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

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

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

VI) ntg;g ,og;gpid fzf;fpLtjw;F epu; iff;nfhz;l vLNfhspidf; Fwpg;gpLf. 

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

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

 

4) Ma;T$lj;jpy; fk;gp Jz;nlhd;iw cgNahfpj;J Xk; tpjpapd; cz;ik jd;ikepidf; 
fhz;gjw;Fk; flj;jpnahd;wpd; kpd; flj;Jjpwidf; fhz;gjw;Fk; cgNahfpf;ff; $ba Rw;nwhd;W 
cUtpw;fhl;lg; gl;Ls;sJ. 
 
  

 

   

 

         

 

 

  a)   i) R khWe; jilapw;fhf ck;kplk; kpd;Ndhl;l rPuhf;fp kw;Wk; jilg;ngl;b Mfpad ckf;F  



      jug;gl;Ls;sJ ,jw;fhf Nju;T nra;tJ vjid ?  

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

 

II) kpyp mk;gpau;khdp kw;Wk; Nthy;w;Wkhdp ,uz;Lk; ,yl;rpakhdjhf ,Uf;f Ntz;Lkh 
,y;iyah? vd;gij njspTgLj;Jf.  
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 

III) ,q;F flj;jp fk;gpapDhlhf kpfr; rpwpa kpd;Ndhl;lKk; fkgpapd; ,U KidfspilNa 
kpfr; rpwpa mOj;j NtWghLk; cUthf;fg; gLfpwJ.mJ Vd; vd njspT gLj;Jf.  

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

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

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

 b)         i) kpy;yp mk;gpau;khdpapd; thrpg;G 𝑰; kpy;ypNthy;l; khdpapd; thrpg;G V ,fk;gp Jz;bd; jil  
       R MfTk; nfhz;L tiuG Kiwapy; R ,idf; fhz;gjw;fhd nghUj;jkhd rkd;ghl;bid 
       cUthf;Ff.  
 
       ……………………………………………………………………………………………………. 
 
       ………………………………………………………………………………………………….. 
 
       khztdhy; vLf;fg;gl;l thrpg;Gfisf; Vw;g tiuag;gl;l tiughdJ fPNo fhl;lg;gl;Ls;sJ 
       (njhlUk; gf;fj;jpy;)  
 

II) flj;jpahdJ Xk; flj;jpahf ele;J nfhs;Sk; mOj;j tPr;rk; kw;Wk; kpd;Ndhl;l tPr;rk; 
Mfpatw;iw njspthff; Fwpg;gl;L mt;tPr;rj;jpDs; fk;gpj; Jz;bd; jilapidf; fhz;f. 

       
         ………………………………………………………………………………………………… 
 
         ………………………………………………………………………………………………… 
 
      iii)   fk;gpapd; jil R ,idf; fhz;gNjhL fk;gp cUthf;fg; gl;Ls;s jputpaj;jpd; jilj; 
         jpwd; 𝝆 ,idf; fhz;gjw;fhd cj;Njrk; ,Ue;jhy; mjw;fhd mstPLfis vLg;gjw;F 
         gaz;gLk; cgfuzj;ijf; Fwpg;gpLf. 
 
         ………………………………………………………………………………………………… 
 

IV) fk;gp Jz;bd; ePsk; 20cm Kk; ruhrup (mean) tpl;lk; 0.7mm  MfTkpUe;jhy; fk;gpapd; 
jilj;jpwidf; fhz;f.  

 

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



 

                        V       1200     
         

 

                                        800 

 

                                      600 

 

                        400 

      200 

                   

 

 

                                       40        80        120     160       200      240        280 𝑰(mA) 

 

V) mjpfupf;Fk; tpfpjk; Fiwtile;J khwh ngWkhdj;ij va;jpAs;sJ.,J Vd; vd;gij 
njspTg; gLj;Jf. 

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
       

 



 

                                    PART –(II)- B 

                                    ESSAY. 

  

 

5) fpilahdJk; fuLKulhdJkhd Nkw;gug;gpd; kPJ jpzpT (M) 4.85 Kg  cila ku Kfpnahd;W 
cs;sJ.ku Kfp kw;Wk; Nkw;gug;gpilNaahd ,af;f cuha;Tf; Fzfk; (μ) 0.2 MFk;.ku 
Kfpapd; FWf;Fntl;L Kfk; rJu tbthdJ.150g jpzpTila (m) rd;dnkhd;W mjpf 
Ntfj;Jld; te;jthW Kfpapy; NkhJfpd;wJ.rd;dkhdJ gha;e;j ku KfpahdJ jdJ 
,af;fj;ij Muk;gpj;J Nkw;gug;gpd; topNa 4m Jhuk; ,af;fkile;J Xa;tpw;F te;jij 
mtjhdpf;ff; $bajhf ,Ue;jJ.  

 

I) rd;dj;Jldhd kuKfp kw;Wk; Nkw;gug;gpilNa ,af;f cuha;T tpirapw;fhd 
Nfhitapid μ,M,m kw;Wk; g rhu;gpy; jUf.  

 

II) rd;dj;Jldhd kuKfp Nkw;gug;gpd; topNa jdJ ,af;fj;ij Muk;gpf;Fk; Ntfnkd;d? 
 

III) rd;dj;jpd; Ntfk; 150 ms-1 MftpUe;jhy; kuKfp njhlu;ghf rd;dkhdJ kuKfpapid 
Jisg;gjw;F Muk;gpj;j Ntfnkd;d?  

 

IV) kuKfpapdhy; mjDs; Jisg;gjw;F Muk;gpj;j fdj;jpy;  mjw;F vjpuhf cUthf;fpf; 
nfhz;l jilahdJ 375 N MFk;.kuKfpapDs; rd;dkhdJ kl;L kl;lhf Jisg;gjw;F  
 
 

V) ,k; Nkhjypd; NghJ ,af;fr; rf;jp ,og;gpd; rjtPjnkd;d?   

 

  

a) kpfTk; njhiytpYs;s nghUnsh;wpid mtjhdpg;gjw;F njhiyNehf;fpahdJ cgNahfpf; 
fg; gLfpd;wJ.,jw;fhf cgNahfpf;ff; $ba njhiyNehf;fpahdJ vspa  thdpay; 
njhiyNehf;fpahFk;.vdpDk; ,jw;Fupa Nfhz cUg;ngUf;fk; M  MdJ fPo; Fwpg;gpl;lthW 
vOjg;gLfpwJ. 

M= 
𝜶′

𝜶
                      1) 𝜶′kw;Wk; 𝜶 ,id ,dk; fhz;f.  

 

b) vspa thdpay; njhiyNehf;fpnahd;wpid cUthf;Ftjw;F FtpTj;Jhuk; 2.5m kw;Wk; 10 cm  



cila FtpT tpy;iyfs; ,uz;L toq;fg; gl;Ls;sd.toikaw;w nrg;gQ; nra;ifapd; NghJ 
md;kpj;j nghUspd; tpk;gj;jpid Kbtpypapy; Njhw;Wt;g;gjw;F mtrpakhf cs;sJ. 

I) ePu; fz;tpy;iy kw;Wk; nghUs; tpy;iyahf Nju;T nra;tJ vt;tpy;iyia?  
 

II) nghUs; tpy;iyapd; Ftpaj;Jhuk; 𝒇𝟎 kw;Wk; fz;tpy;iyapd; Ftpaj;Jhuk; 𝒇𝒆 MfTk; 
kw;Wk; tpy;iyfspilNaahd ,ilntsp 𝒍 MfTkpUe;jhy; njhiyNehf;fpapd 

cUg;ngUf;f tY M = 
𝒇𝟎+𝒍

𝒇𝒆
   

III) xspu; cgfuzq;fspy; tpk;gj;jpid mtjhdpg;gjw;F fz;zpid itf;f Ntz;ba kpfTk; 
nghUj;jkhd ,lk; fz; tisakhFk;.mJ fz;tpy;iyapdhy; nghUs; tpy;iyapy; 
tpk;gj;jpid cUthf;Fk; ,lkhFk;. 

                      fz; tpy;iyapd; tpl;lk; d MfTs;s NghJ fz; tisaj;jpd; tpl;lk; d1  vd;why;  

         d1 = 
𝒇𝒆 𝒅

𝒇𝟎+𝟏
 vdf; fhl;Lf.  

 

IV) 𝒍 = 𝟐𝒄𝒎 MftpUe;jhy; Nkw;Fwpg;gpl;l re;jug;gj;jpy; nghUspw;F cs;s Jhuj;jpidf; 
fhz;f.  

 

V) toikaw;w nrg;gQ; nra;ifapy; Nfhz cUg;ngUf;fk; M1 toikahd ntg;gQ; 

nra;ifapy; Nfhz cUg;ngUf;fk; M2 MfTkpUe;jhy; njspTg; ghu;itapd; fpl;lbj; 

Jhuk; D MfTs;s NghJ  

                      
𝑴𝟐

𝑴𝟏
 = 

𝑫

𝑫+ 𝒇𝒆
  vdf; fhl;Lf.mjpypUe;J mjd; ngUkhdj;ijf; fhz;f.  

VI) toikaw;w nrg;gQ; nra;ifapy; fz;tisaj;jpd; tpk;gk; d2 kw;Wk; toikahd nrg;gQ; 

nra;ifapy; fz; tisaj;jpd; tpk;gk; d3 Mfpatw;wpilNaahd tpfpjj;jpidf; fhz;f  

 

7) fPo; Fwpg;gplg;gl;Ls;s ge;jpia thrpj;J Nflfg;g;l;Ls;s tpdhf;fSf;F tpilaspf;Ff. 
 
  tspkz;lyj;jpy; mlq;fpAs;s thAf;fisf; fUJk; NghJ xl;rprd; kw;Wk; iejrurd; 20.95%  
  78.8 % vd;w  rjtPj mstpy; mlq;fpAs;sJ.Gtp Nkw;gug;gpw;F md;kpj;jjhf ntg;gepiy cau; 
  tilAk; NghJ ,tw;wpw;Ff; fpilf;Fk; ,af;fr; rf;jpapd; fhuzkhf ntg;g kz;lyk; tiuf;Fk; 
  gazpf;fpd;wd. ve;jnthU ntg;g  tisaj;jpDs;Sk;  thA  %yf;$nuhd;W rQ;rupf;F; Ntfk; 
  v  ahdJ fPo;  tUk; njhlu;gpd; %yk; ngw;Wf; nfhs;sg; gLfpwJ. 
 

  V = 
√𝟑𝑲𝑻

𝒎
  ,q;F K MdJ Nghy;l;];kd; khwpyp  T jdpntg;gepiy , m mD my;yJ %yf;$w;Wj; 

  jpzpthFk;.  
 



  ntg;g kz;lyj;jpy; epfOk; ntg;gkhdJ 300 ℃  mstpYs;s ngWkhdkhFk;.mt;thwhd cau; 
  ntg;gepiyapy;   mDnthd;W  ngw;Wf; nfhs;Sk;  mjpfupj;j ,af;fr; rf;jpapd; fhuzkhf  
  mDf;fs; madhf;fk; milfpd;wd.,t;thW madhf;fk; milAk; ,e;j mDf;fs; Gtp fhe;j 
  Gyj;jpd; tpirf; NfhLfspy; mfg;gLtjhy; RUs; tbtpy; gazpf;f Kw;gLfpd;wd.Gtp Nkw;gu- 
  g;gpypUe;J 80km – 300km  tiuf;Fkhd cauj;jpy; 60 latitude  ,w;F mg;ghyhd tlf;F miu 
  Nfhsj;jpd; kw;Wk; 90 latitude ,w;F mg;ghyhd miuf;Nfhsj;jpd; Kidtj;ij Nehf;fp RUs; 
tbt ghijapy; rQ;rupf;Fk; NghJ madhf;fkile;j ,t; tDf;fs; rf;jpia fhyy; nra;jthW  
jho; rf;jp kl;lj;jpid Nehf;fp gazpj;J Kd;ida epiyia milfpd;wd. 
 
,r;rf;jpahdJ ePyk;,gr;ir,rptg;G epw xspfshf fhyy; milfpd;wd.fhyyile;j mt; xspfs; 
,utpy; tspkz;lyj;jpy; cUthf;fg;gLk; Splendid Aurora  vd milahsg; gLj;jg;gLfpd;wJ.,e;j 
kpspuyhdJ (glittering)  NkYk; mUl;lg;gLtJ #upa Gay; (Solar Storms) ,d; fhuzkhf vOfpd;w  

Vw;wk; ngw;w Jzpf;iffs; 400 Kms-1 mstpyhdJ fjpapy; Gtpfhe;j Gyj;jpw;Fs; cs; EioAk; 

NghJ Kw;Fwpg;gpl;lthW tpirf;NfhLfis Rw;wp RUs; tbtg; ghijapy; gazpj;J Splendid Aurora 
tpid xspur; nra;fpd;wd.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  60° ml;rNuifapw;F mg;ghy; tlf;F miuNfhsj;jpDs; ,e;j (Aurora) (Northern Light ) mjhtJ  
  (Aurora Borealis) vdTk; 90°   mlruNuifapw;f mg;ghy;  njw;F   miuf;Nfhsj;jpDs; (Aurora  

  Australis ) vdTk; tpgupf;fg;gLfpd;wJ.(Aurora) cUthFtjw;fhf mDthdJ madhf;fk; milAk; 
  NghJ ntsptUk; GNuhj;Njhdpd; rf;jpahdJ 2.23 ev  mstpypUf;Fk;.xl;rprd; my;yJ iejurd; 
  madhf;fk; milAk; NghJ kw;Wk; excitation ,d; NghJ fhyy; nra;ag;gLk; miy ePsk; kw;Wk;  
  epwk; fPo; Fwpg;gpl;lthwpUf;Fk;. 



 
    

epwkhiyapd; epwk;  mD/%yf;$W   Miy ePsk; (𝜸) epyj;jpypUe;J cauk; 
  gr;ir  Xl;rprd; excitation  

 Mfp cs;s NghJ 
  5577 A°    110 Km 

  rptg;G   Xlrprd; excitation 
   Mfp cs;sNghJ 

  6300 A°  200Km – 400Km tiu 

  Cjh  ieejurd; 
madhf;fk; milAk;  
NghJ 

  3914 A°    110 Km  

  ePyk; Iejurd; madhf;fk; 
milAk; NghJ  

   4700 A°    110 Km  

  rptg;G iejurd; excitation  
Mfp cs;sNghJ  

 6500° - 6800°                                ---- 

 
 

       Xl;rprd; Excitation  miltjw;F 200 s fhyKk; kPz;Lk; Muk;g epiyapy; epiyaw;wjhtjw;F  

       0.75 s  fhyKk; vLf;fpd;wJ.,t;tpU re;ju;g;gq;fspYk; xNu tu;zj;ij ntsptpLfpd;wJ. 

 

   Nghy;l;];kd; khwpyp k = 1.38 x 10-23    xl;rprdpd; mDj;jpzpT = 2.6 x 10-26 Kg  

        Xspapd; Ntfk; C = 3 x 108 ms-1              iejurpd; mDj; jpzpT = 2.3 x 10-26 Kg 

         ,yj;jpudpd; Vw;wk; = 1.6 x 10-19 C      g;shq;fpd; khwpyp h      =  6.64 x 10-26 JS 

         Aurora cUthFk; gpuNjrj;jpy; Gtp fhe;jGyj;jpd; nrwpT B        =  6 x 10-5 T  

 

I) Aurora cUthtjw;F fhuzkhtJ vt;tplakhFk; ? 
 

II) Aurora vd;gJ vd;d ?  

 

III) Splendid Aurora thdJ mjpfupg;gjw;F fhuznkd;d?  

 

IV) Aurora mjpfk; gr;ir epwkhf ,Ug;gjw;F fhuznkd;d?  
 

V) mDnthd;W excitation MFk; NghJ Kidia epiyikia milAk; NghJ xspapid 
ntsptpLtjw;fhd fhuzj;ij njspT gLj;Jf.  

 

VI) ntg;g kz;lyj;jpy; xl;rprd; kw;Wk; iejurd; mDtpd; Ntfj;ijf; fhz;f. 
 

VII) xlrprd; mDnthd;wplKs;s ,af;fr; rf;jpapid fhz;f  
 



VIII)  mt;tDf;fs; Gtp fhe;j Gyj;jpd; tpirf; NfhLfSld; fpo; Nehf;fpa jpirapy; 30°   
Nfhzj;jpy; mikf;Fk; jpirapd; topNa madhf;fkile;j xl;rprd; mDnthd;W gLk; NghJ 
tpirf; NfhLfis Rw;wp gazpf;Fk; RUs; tbtg; ghijapd; Miuiaf; fhz;f.(madhf;fk; 
mile;j mDnthd;W ,yj;jpud; xd;wpd; Vw;wj;ijf; nfhz;bUf;Fk;). 
 

IX) RUs; tbtg; ghijapy; xU Rw;nwhd;W gazpg;gjw;F vLf;Fk; Neuj;ijf; fhz;f. 
 

X) xU Rw;nwhd;W gazpf;Fk; NghJ madhf;fk; mile;j xl;rprd; %yf;$nwhd;W Kidtk; 
Nehf;fp nrd;w Jhuj;ijf; fhz;f. 
 

XI) #upag; Gaypd; fhuzkhf madhf;fkile;j Vw;wk; ngw;w Jzpf;ifnahd;wpd; jpzpT  

2.7 x 10-28 Kg  MfTk; Vw;wkhdJ 4.8 x 10-19  C  AkhFk;.,itAk; Gtp fhe;j Gyj;jpw;F 

nrq;Fj;jhf Eiofpd;wjhapd; Splendid Aurora mfykilfpwJ vdf; fhl;Lf. 
 

XII) 2.23 ev  rf;jpAldhd xspu; Nghl;NlhdhdJ ve; epwj;jpw;F cl;gl;ljhFk;? 
 
 
 

 

 

 

08) a)   kPs;jd;ikf; nfhz;l jputpankhd;wpDs; plastic flow  epfo;fpd;wJ. Plastic flow ,d; muk;g  
      vy;iy (initial limits) epiyikfis njspthff; Fwpg;gpl;L 
      Plastic Flow epfOk; epyikfis njspthff; Fwpg;gpLf. 

   b)    A,B,C  cNyhf Kfpfspd; gupkhzq;fs; gpd;tUkhwhFk;. 

      A = 40cm x 40cm x 40cm 

               B = 60cm x 60cm x 60cm  

               C = 80cm x 80cm x 80cm  

             ,e;j cNyhf Kfpfs;  cUtpw;  fhl;lg;gl;Ls;sthW xd;wd;   
     kPJ xd;whf itf;fg; gl;Ls;sd.,tw;wpd; jpzpTfs; KiwNa 
     1000Kg,1150kg,1250Kg MFk;.,e;j cNyhf Kfpfis xd;wd; 
     kPJ xd;W itf;fg;gLk; NghJ A,B Kfpfspd; epiyf;Fj;J cauk; 
     99.5cm vd mtjhdpf;ff; $bajhf ,Ue;jJ.Kfp A MdJ cUthf;fg; 

     gl;Ls;s cNyhfj;jpd; aq;fpd; kl;L 3 x 107 nm2 MftpUe;jhy;  

I) cNyhf Kfp A ,d; kPjhd neUf;Fjiyf; fhz;f. 
 

II) ,f; fzpg;gPl;bd; NghJ ePu; Nkw;nfhz;l vLNfhspid njspthff; 
Fwpg;gpLf.  
 

III) cNyhff; Fw;wp B ,d; kPjhd neUf;Fjiyf; fhz;f.  

 



IV) cNyhf Kfp B ,d; aq;fpd; kl;bidf; fhz;f.  

 

V) A,B cNyhf Kfpfspy; Nrkpf;fg; gl;bUf;Fk; tpfhur; rf;jpapidf; fhz;f.  

   

       c)  A,B,C Kfpfs; %dwpidAk; Nky; Nehf;fp gazpf;f itg;gjw;F 40800 N tpirapid Kfpfs; 
     kPJ gpuNahfpg;gjd; %yk; Nky;Nehf;fp Mu;KLfyilar; nra;a KbAk;. 

I) njhFjpahdJ Nky;Nehf;fp gazpf;Fk; Mu;KLfiyf; fhz;f. 
 
II) A  cNyhf Kfpapdhy; cNyhf Kfp B ,id neUf;Ftjw;F gpuNahfpf;fg;gLk; 

tpirapidf; fhz;f.  

 

III) njhFjpapy; Nrkpf;fg;gLk; tpfhu rf;jp Fiwtilfpd;wjh my;yJ $Lfpd;wjh vd;gij 
fhuzj;NjhL tpgupf;Ff. 

 

IV) cNyhf Kfpfs; xd;wd; kPJ xd;whf cs;s NghJ me;je;j Kfpfspd; epiwapd; 
fhuzkhf kw;Wk; kw;;iwa cNyhf Kfpfspd; epiwapd; fhuzkhf me;je;j Kfpfs; 
ngw;Wf; nfhs;Sk; gypj neWf;fk;  cNyhf Kfpfspd; cauj;jpw;F Vw;g khWgLtij 
tiff; Fwpf;Fk; tiyapfis xNu mr;Rf;fspilNa tiuf.  

 

V) RahjPdkhf cs;s NghJ me;je;j cNyhf Kfpfspd; epiwapd; fhuzkhf ngw;Wf; 
nfhs;Sk; neUf;fk; kw;Wk; Vida Kfpfspdhy; gpuNahfpf;fg;gLk; epiwapd; fhuzkhf 
cUthFk; neUf;fjy; Mfpatw;wps; $l;Lj; njhifapid gypj neUf;fk; vdf; fUjp 
njhFjpahdJ Mu;KLfspy; Nky; Nehf;fp gazpf;Fk; NghJ epfOk; neUf;fj;jpd; 
khwiy A,B,C  cNyhf Kfpfspd; cauj;jpw;F Vwg khWgLtij xNu jsj;jpy; 
tiugpypLf. 

 

9) A   khztndhUtdhy; jilapd; ngWkhdk; njupe;j  ePz;l fk;gpj; Jz;Lfs; AB,BC,CD kw;Wk; 
,yl;rpa Nthy;w;wkhdpnahd;W mfpatw;iw cgNahfpj;J kpd;fynkhd;wpd; kpd;dpaf;f tpir  
E kw;Wk; mfj;jil r Mfpatw;iwf; fhz;gjw;F fPo; Fwpg;gpl;lgb (a),(b) Mfpa cUg;gbfis 
cgNahfpf;fpd;whd;.fk;gpj; Jz;Lfs; ahTk; 1 m ePsk; nfhz;lit.fk;gpj; Jz;L AB ,d; jil 
10 Ω,CD ,d; jil 15Ω  kw;Wk; EF ,d; jil 12Ω KkhFk;.fPNo fhl;lg;gl;Ls;s gb khztdhy; 
,U re;ju;g;gq;fspYk; Nthy;w;WkhdpahdJ ,izf;fg;gl;Ls;sJ.  
 
                                 

 

 

       

     

 

 



 

                            (a)                                                                                                   (b) 

 

I) (a) kw;Wk; (b) re;ju;g;gq;fspy; ntspj; jilapd; rktY jilapd; ngWkhdj;ijf; 
fhz;f.,q;F ePu; Nkw;nfhz;l vLNfhspid Fwpg;gpLf. 
 

II) ,U re;ju;g;gq;fspYk; njhFjpapy; ghAk; kpd;Ndhl;lq;fs; 𝑰𝟏,𝑰𝟐 E,r  rhupgpy; fhz;f. 
 

 

 

III)  (a)   Rw;wpy; AB,CD  ,ilNa mOj;j NtWghL (
𝟔𝑬

𝟔+𝒓
) vdTk;  

                (b) Rw;wpy;  CD,EF   ,ilNa mOj;j NtWghL (
𝟐𝟎𝑬

𝟐𝟎+𝟑𝒓
) vdTk; fhl;Lf.  

IV) Rw;W (a) ,y; AP =𝒍𝟏,CQ = 𝒍𝟐 MftpUe;jhy; PQ ,ilNa mOj;j NtWghL mjhtJ 

Nthy;w;Wkhdp thrpg;G 𝑽𝟏 MftpUe;jhy; 𝑽𝟏= (
𝟔𝑬

𝟔+𝒓
) (𝒍𝟐 - 𝒍𝟏)  vdTk;  

 
RwW (b)   ,y; EP = 𝒍𝟑,CQ= 𝒍𝟒 MfTkpUe;jhy; PQ  ,ilNa mOj;j NtWghL mjhtJ 
Nthy;w;Wkhdp thrpg;G 𝑽𝟐 vdf; fhl;Lf. 
 

𝑽 𝟐 = (
𝟐𝟎𝑬

𝟐𝟎+𝟑𝒓
) ( 𝒍𝟑 -  𝒍𝟒 ) vdf; fhl;Lf.  

 
V) re;ju;g;gk; (a) ,y; 𝒍𝟏= 60cm  kw;Wk; 𝒍𝟐 = 44cm  k; PQ  ,ilNa mOj;j NtWghL mjhtJ 

Nthy;w;Wkhdp thrpg;G 1.44 v MftpUe;jJ.re;ju;g;g;k; (b)  ,d; NghJ 𝒍𝟑 = 66cm  kw;Wk; 𝒍𝟒= 

40cm kw;Wk; Nthy;w;Wkhdp thrpg;G 2.4v  MfTkpUe;jJ.kpd;fyj;jpd; mfj;jil r kw;Wk; 
kpd;dpaf;f tpir (E) ,idf; fhz;f.  

 
VI) ,U re;ju;g;gq;fspYk; ntspr; Rw;wpypUe;J tY tpiuaj;jijf; fhz;f. 

  

9)   B   npn  buhd;rp]liu (%tha;) ,id cgNahfpj;J eyptile;j (weak) rkpQ;iQ xd;wpid tpup  
   ayilar; nra;tjw;F cgNahfpf;fgglf; $ba Practical Circuit MdJ cUtpw; fhl;lg;gl;Ls;sJ. 

 



    

a) 𝑪𝟏,𝑪𝟐,𝑪𝟑 Mfpa Coupling Capacitors ,nd; gad;ghl;bid Fwpg;gpLf. 

b) npn rpypf;fd; buhd;rp];lupy; Neu; kpd;Ndhl;l eak; 300 MtNjhL 2mv  cr;r ngWkhdk; nfhz;l  

 nga;g;G irifnahd;W C1 nfhs;sstpapDhlhf mbapd; Kbtplj;jpw;F gpuNahfpf;fg; gl;Ls;sJ.Ml 
 Nyhl;l eak; 200 MftpUe;jhy;  

I) re;jp B ,y; mOj;jk; VB  ,idf; fhz;f.,q;F kpd;Ndhl;lk; 𝑰𝑩 njhlu;ghf Nkw;nfhs;sg;gLk; 
vLNfhs; vd;d?  
 

II) re;jp E ,y; mOj;jk; VE  ,idf; fhz;f. 

 

III) 𝑰𝑬,𝑰𝑪 Mfpatw;iwf; fzf;fpLf. 
 

IV) VC  kw;Wk; VCE  Mfpatw;wpd; ngWkhdk; fhz;f. 

 

V) 2mv nga;g;G irifahdJ Kbtplj;jpDhlhf mjd; NeNuhl;lj;jpd; kPJ Nkw;nghUe;Jk; 
tpjj;jpid tiue;J fhl;Lf. 

 

VI) gag;G irifapd; cr;r ngWkhdj;jpidf; fz;L re;jp C ,y; Neu; kpd;Ndhl;lj;jpd; kPJ 
Nkw;nghUe;Jk; tpjj;jpid tiue;J fhl;Lf. 

 

C)  Nthy;w;wsT tpupayhf;fpahf cgNahfpf;fg;gLk; Rw;wpy; buhd;rp];luhdJ 𝑽𝑪𝑬 = 𝑰𝑪 𝑹𝑪 MFkhW 
  Nfhlyplg;gl;Ls;sJ.  



 

I) Gs;sp Q  tpy; mOj;jj;ijf; fhz;f. 
II) Gs;sp P    apy; mOj;jj;ijf; fhz;f. 
III) 𝑹𝑪 ,Dhlhd kpd;Ndhl;lj;ijf; fhz;f. 

IV) Vin  ,Dhlhf fPNo cUtpw; fhl;bAs;sthW nga;g;G irifnahd;W toq;fg;gl;l NghJ 
mjw;fhf fpilf;fg; ngWk;  gag;G irifapid tiue;J fhl;Lf. 
 

 

 

 

 

 

 

10   A  Jzpfspd; jahupg;gpd; NghJ ntg;gf; fhtyp my;yJ JzpapDhlhf ntg;gkhdJ flj;jg;gL- 
   tij  jLg;gjpy; ftdj;jpw; nfhs;sg;gLfpwJ. vdNt ntg;gf; fhtypapLtjpy; ntg;gj;  jil 
   kpfTk; Kf;fpakhdJ.ntg;gj; jil 𝝀 MfTk;,ntg;gf; flj;Jjpwd; K  MfTk; Jzpapd; jbg;G  

   t MfTk; cs;s NghJ ntg;gj; jilahdJ 𝝀 = 
𝒕

𝒌
 MFk;. ntg;gj;jilapd; myfhdJ ru;tNjr  

   epakg;gb (torg) MFk;.vdNt ntg;gj; jilapid mstpLtjw;F cgNahfpf;fg;gLk; torg khdpapd; 
   vspa mikg;nghd;W fPNo cUtpw; fhl;lg;gl;Ls;sJ.mj;njhFjpahdJ njhlupy; ,izf;fg;gl;l 
   ,U jilfs; Nghd;W nraw;gLk;.mjhtJ jilfspilNaahd tpfpjk; mOj;j NtWghLfspil 
   Naahd tpfpjj;jpw;F rkkhFk;.mt;thW gpuNahfpf;fg;gLk; tpjkhdJ cUtpy; fhl;lg;gl;LssJ. 
 



 
 
kpd;ntg;g jl;bd; kPJ epak ntg;gj; jil nfhz;l Fwpg;gplj;jf;f msT jbg;Gila JzpahdJ 
cgNahfpf;fg; gLtNjhL mjw;F Nkyhf ntg;gj; jil fhzg;gl Ntz;ba Jzpapd; khjpupAk; 
itf;fg;gl;Ls;sJ.mjw;F Nkyhf nghyp];luPd; Fspu;T jl;lhdJ itf;fg;gl;L Jzp khjpupapd; kPJ 
7Pa mKf;fkhdJ Vw;gLj;jg; gLtNjhL ntg;gj; jilapidf; fhz Ntz;ba khjpupapw;F fPohf 
itf;fg;gl;Ls;s jl;bd; %yk; khjpupapd; Mff; fPohd gFjpahdJ 40℃ epiyahd ntg;gepiyapy;  
(steady temperature) Ngzg; gLfpd;wJ.mjd; gilfspilNa ntg;gepiyapidf; fhz;gjw;F 
khjpupapd;  gilfspilNa ntg;gkpd; ,izapd;  Kbtplq;fs; itf;fg;gl;Ls;sd.;  
 
ntg;gkhdpfspd;  thrpg;Gfs; cWjpahd gpd; khjpupapd;  gilfspilNa ntg;gg; gha;r;ry; tpfpjk; 
Q fPo; Fwpg;gpl;lthwpUf;Fk;. 
 

Q = 
𝑨( 𝜽𝟏−𝜽𝟐)

𝝀
   ,q;F 𝜽𝟏kw;Wk; 𝜽𝟐 vd;gd khjpupapd; vy;iyfspy; ntg;gepiyahFk;,T1 kw;Wk; T3 

ntg;gkpd; ,izapd; Kbtplq;fspNy ntg;gepiyahFk;.  
 
I) ntg;gj; jilapd; myfpid mbg;gil myfpw; fhz;f. 

 

II) T1,T2,T3  ntg;gkhdpfspd; ntg;gepiyia 𝜽 khwh ntg;gepiyapid milAk; tiu ntg;gj;jpid 
toq;fp ntg;gj; jilapid mstpLtJ Vd;?  

 
III) epyj;jpy; tpupf;fg;gl;Ls;s Carpet  xd;wpd; jbg;G 6mm MfTk; mjd; ntg;gf; flj;Jjpwd; 

0.04wm-1 k-1 MfTkpUe;jhy; mjd; ntg;gj; jilapidf; fhz;f. 
 
IV) Torg meter ,w;fhf cgNahfpf;fg; gl;Ls;s epak ntg;gj; jilapd; XuyF gug;gpDhlhd ntg;gj; 

jil 1.2 MFk;. 
 

V) ntg;gkhdpfspd; cWjp ntg;gepiyfs; KiwNa T1 = 42℃ T2 = 42℃ T3= 40℃ MftpUe;jhy; epak 
ntg;gj;jilapDhlhf ntg;gg; gha;r;riyf; fhz;f. 
 

VI) T3 = 44.5℃   MftpUe;jhy; cgNahfpf;fg;gl;Ls;s khjpupapd; XuyF gug;gpDhlhf ntg;gj; jil 

9.3 tog  vdf; fhl;Lf. 
 



VII) Nkw;Fwpg;gpl;l khjpupapypUe;J cUthf;fg;gl;l jiutpupg;nghd;W;  4m x 5m vd;w jiu gupkhzk; 
nfhz;Ls;s xu; miwapd; jiuapd; kPJ tpupf;fg;gl;Ls;sJ.mj;jiuapd; ntg;gepiy 10℃ 

MtNjhL miwapDs; ntg;gepiyahdJ 20℃ MFkhW jiutpupg;gpDhlhf jiuapw;F 
ntg;gkhdJ ghAk; tpfpjj;ijf; fzf;fpLf.  

 

VII) ntg;gNkw;Wk; RUspid ,af;fp FWfpa fhyj;jpDs; thrpg;gpid vLj;J ntg;gj; jilapid 
fhz KbAk; vd xU khztd; Fwpg;gpl;lhd;.ePu; mij Vw;Wf; nfhs;fpd;wPuh ,y;iyah vd;gij 
njspT gLj;Jf. 

 

VIII)  Tog khdpapid cUthf;Ftjw;F gpuNahfpf;fg;gl;Ls;s rpj;jhe;jk; vt;tbtpy; gpuNahfpf;fg; 
gl;LssJ vd;gij njspTgLj;Jf. 

 
IX) Fspu;T jfl;bd; %yk; nghyp];ilupd; jfl;bd; kPJ khwh mOj;jkhdJ gpuNahfpf;fg;gl;bUg;gJ 

Vd; vd;gij njspTgLj;Jf. 
 

10 B  

  

I) fU cUfypd; jhf;fk; vd;why; vd;d?fU cUfypd; jhf;fkhdJ epfOk; ,aw;if %yk; 
xd;wpw;fhd cjhuzj;ijf; Fwpg;gpl;L mk;%yj;jpy; epfOk; fU cUfypd; jhf;fj;ijf; 
Fwpg;gpLf. 

 
II) #upa fpuf kz;lyj;jpy; #upaid ikakhff; nfhz;L Vida fpufq;fs; ahTk; mijr; 

Rw;wp tyk; tUfpd;wd.#upad; kw;Wk; fpufq;fs; Nfhs tbtkhdNjhL #upadpd; Nkw;gug;gpy; 
ntg;gepiyapid T K ahfg; Ngzg;gLtNjhL fU cUfy; jhf;fj;jpd; %yk; rf;jpapid #upa 

fjpu; tbtj;jpy; fhyyiltJ G+uz fUk;nghUs; tbtj;jpyhFk;.#upadpd; Miu Rs  

MtNjhL #upa ikaj;jpypUe;J R Jhuj;jpYs;s xU fpufnkhd;wpd; Miu Rm  MfTkpUe;jhy; 
(];nlNghd; khwpyp 𝝈 vdf; fUJf)  
 
a) #upa Nkw;gug;gpd; kPJ #upa fjpufs; fhyyilAk; tpfpjj;jpw;fhd Nfhitnahd;wpid 

Nkw; Fwpg;gpl;l fdpaq;fspd; rhu;gpy; jUf. 
 

b) #upaid Rw;wp tyk; tUk; fpufnkhd;wpd; Nkw;gug;gpd; kPJ gLk; #upa fjpupd; 
nrwptpw;fhd $w;wpid Nkw;Fwpg;gpl;l fdpaq;fspd; rhu;gpy; jUf.(gLfpd;w gug;gsT 
fpufj;jpd; FWf;F ntl;L Kfg; gug;ghff; fUJf)  

 

c) #upa fjpu;g;gpd; fhuzkhf fpufj;jpd; kPJ vOfpd;w ntg;gk; Tm  ,w;fhd $w;wpidj; 
jUf.  

 

d) Rs = 7 x 108 m  MfTk; R = 2.3 x 1011m  MfTk; Rm = 6.8 x 106m   TS  = 6000K MfTkpUe;jhy; 
fpufj;jpd; kPJ ntg;gepiyapidf; fhz;f. 

 
III) ,e;j fpufj;jpw;F mDg;gg;gl;l tpz;ntsp Muha;r;rp thfdj;jpd; Solar Panel MdJ 

cUthf;fg;gl;bUg;gJ xsp czu;jpwd; nfhz;l cNyhfj;jpd; kPJ rPrpak; G+rg;gl;bUg;gjd; 

%ykhFk;. ,e;j Panel ,d; XuyF gug;gstpypUe;J nrf;fd; xd;wpw;F 2.3 x 1011 mstpyhd 
,yj;jpud;fis Njhw;w xspapd; ruhrup (mean)  miy ePskhd 540 nm ,y; tpLtpf;Fk; 

tifapy; rprpakhdJ G+rg;gl;Ls;sJ.xsp Nghl;Nlhndhd;W ,e;j G+r;R kPJ gLk; NghJ 10-9  



nrf;fd;fs; Nkhjy; fhyj;jpy; xspu; ,yj;jpud; xd;W ngw;Wf; nfhs;Sk; Mff; $ba 
,af;fr; rf;jpapd; 60 % khdJ Solar Panel  ,Dhlhf tpz;ntsp thfdkhdJ nraw;gLtjw;F 
Njitahd tYtpid cUthf;fpf; nfhs;tjw;fhf ngw;Wf;; nfhs;fpd;wJ.fpufj;jpd; kPJ ,ej 
thfdkhdJ 4 KW tYtpy; nraw;gLfpd;wJ. 
 
Rprpak; cNyhfj;jpd; Ntiyr; rhu;G 1.9 ev  MFk;. 
 

];nlNghd; khwpyp 𝝈 = 5.7 x 10-8 wm-2 K-4  (4π = 12.6 )  

gpshq;fpd;  khwpyp (h) = 6.625 x 10-34 𝒋s                               1ev = 1.6 x 10 -19  𝒋  

 

xspapd; Ntfk; (C)   3 x 108  ms-1  
 

,yj;jpudpd; Vw;wk; (e)  = 1.6 x 10-19  C                                 (
𝒉

𝒆
) = 4.14 x 10-15 𝒋SC -1   

 

tPdpd; khwpyp C = 3 x 10-3 mk   

 

,yj;jpud; xd;wpd; jpzpT (m)  =  9.1 x 10-31 Kg   

 
a) tpLtpf;fg;gLk; ,yj;jpudplKs;s Mff;$ba ,af;fr; rf;jp vt;tsT?  

 
b) 4 Kw tYtpy; thfdkhdJ nraw;gLtjw;F nrf;fd; xd;wpw;F Njitahd ,yj;jpud;fspd; 

vz;zpf;ifapidf; fhz;f. 
 

c) NkNy xsp Nghl;Nlhid ntsptpLk; #upa Nkw;gug;gpd; ntg;gepiyapidf; fhz;f.  
 

d) tpd;rpd; Nfhl;ghl;bid  rf;jp nghjpapw;fhf (Package) gpuNahfpj;J rf;jp nghjpapd; 
ntg;gepiyiaf; fzf;fpl KbAkh my;yJ Kbahjh vd;gij njspTg; gLj;Jf. 

e) cNyhf Nkw;gug;gpd; tpLgLk; ,yj;jpudpd; Ntfj;ijf; fhz;f. 
 

 

 

                                             tpilfs;  

 

1)  

a) i)   1.   kPl;lu; &su; 

   2. Ntu;zpau; ,Lf;fpkhdp  

   3. Ez;khdp jpUfpf; fzpr;rp 

   4. Ntu;zpau; ,Lf;fpkhdp  

   

  ii)  ehw;Nfhs; juhR / ,yj;jpudpay; juhR/ Kf;Nfhs; juhR 

   



  iii)     

 

IV) Jisapd; tpl;lj;jpw;F thrpg;Gfs; rpytw;iw Fwpj;Jf; nfhz;L mtw;wpd; ruhrupia vLj;jy; 

         

 

   

 

  

II) Jisapd; ePs mfy gf;fkhf tpl;lj;jpid mse;J gpd;du; jfl;bid Jz;Lfshf ntl;b 

,t;thW 5 Jz;LfSf;F Nky; vLj;J mit xd;Nwhnlhd;W ed;whf njhLkhW itj;J rpy 

,lq;fspy; thrpg;Gfs; rpytw;iw vLj;J mjd; ruhrupapid vLj;J mg;ngWkhdj;ij jfLj; 
Jz;Lfspd; vz;zpf;ifapdhy; gpupf;Fk; NghJ fpilg;gJ jbg;gpd; (t) thrpg;ghdJ fpilf;fg; 
ngWk;.  

 
 
 

  

    

 

 

 

 

 

 

 

V) jfl;bid tspapy; epWj;J cz;ik epiw m1  vLf;fg; gLfpd;wJ.njhlue;J ehwNfhs; juhrpd; 

Gaj;jpy; njhq;ftplg;gl;L ePupDs; mkpo;j;jp jpzpT m2 thdJ vLf;fg;gl;L   

 
      
                                                                                           
                                                                                 ,d; %yk; mlu;j;jpapid fzf;fpl KbAk;.  
 
 
 



2).                                                                                                                          

 
 

 

 

 

 

 

 

 

 

                                                                                                                     

 



 

 

 

 

 

 

 

 

 

  

 

 

3)   

a)   i)   100℃ ,y; ePuhdj nfhjpg;gile;J ePuhtp cUthfpd;wjh vd;gij rupahdthW epr;rapj;Jf;  
     nfhs;sjy;.  

II) tspkz;ly mKf;fj;jpy; ePupiz nfhjpf;f tpl;L ePuhtpia gpwg;gpj;jy; kw;Wk; jputk; (ePu;) 
Jhajhapd; kl;Lk; 100℃ ,y; nfhjpf;Fk;.  

b)    i)    1000t = (4000 + 800 + 1 x 4200 ) x 70   

                       t = 10.5  epkplq;fs;  

      vLNfhs; - #oyf;F ntg;gk; ,of;fg; gltpy;iy vd;gJ  

                                       

                                                                                       IV) epWj;jw; fbfhuk;/ ehw;Nfhs; juhR  
 
 
 
 
 



 
 

 VI)  xNu rkkhd gug;gstpYk; fhyj;jpYk; xNu miw  
    miw ntg;gepiyapYk; ntg;g ,og;G tpfpjk; ,U 
    re;ju;g;gq;fspYk; rkkhf ,Uj;jy; Ntz;Lk;.  

 

 

 

 

 

 

 

 

 

 

4)  

a)  i)  R  jilahdJ fzf;fPl;bw;F mtrpakpy;iy.vdNt R khWe; jilapw;fhf kpd;Ndhl;l rPuhf;fp  
    nghUj;jkhdJ.  

II) cgfuzq;fs; ,uz;bYk; Nthy;w;Wkhdp kl;Lk; ,yl;rpakhf ,Uj;jy; Ntz;Lk;.mk;gpau;khdp 
,Dhlhf gha;e;j kpd;Ndhl;lk; kl;LNk mtrpakhFk;.kpd;Ndhl;lkhdJ njhFjpapd; rktY 
jilapd; kPJ kl;Lk; jq;fpapUg;gjhy; Kbtplq;fspDhlhf mOj;j NtWghL mtrpakpy;iy. 
 

III) ghupa kpd;Ndhl;lkhdJ gha;e;jhy; ntg;gk; mjpfupf;Fk;.mg;NghJ fk;gpahdJ ntg;gkhfp 
jil mjpfupf;Fk;.mg;NghJ fk;gpahdJ Xkpd; tpjpapid gpd;gw;whJ.  

                                                                                                             

                                                                                        iii)  ePskhd kPl;lu; &yu;                                                                             

                                                                                              fk;gpapd; tpl;lk; - Ed;khdp jpUfp fzpr;rp 

                                                                                                 

          (ii)     gbj;jpwd; = jil                                    

                                               

 

 

R =   5.71Ω 

 



 

 

V)  ,e;j flj;jp; fk;gp  Jz;Lfspd; mOj;jj;jpid   mjpfupf;Fk; NghJ kpd;Ndhl;lk; mjpfupj;J 
  fk;gpahdJ #Nlwp ntg;gepiy mjpfupj;J jilahdJ mjpfupf;Fk;.flj;jYf;Ffhf mjpypUe;J 
  tpLtpf;ff; $ba Mff; $ba ,yj;jpud;fspd; vz;zpf;ifia tpLtpj;J  rhyfj;jpDs; efuf; 
  $ba mjpAau; Ntfj;ijg; ngw;Wf; nfhs;s KbAk;.,t;tOj;jj;jpid vt;tsT mjpfupj;jhYk; 
  mOj;jkhdJ mjpfupf;fhJ.𝑰 =  𝑽𝒅  Ane 

 

                          ESSAY --  Answers.  

 

5)                                                                                     

 

 

 

 

 
Nkhjypd; fhuzkhf ku KfpahdJ ngw;Wf; nfhs;Sk; ,af;fr; rf;jp kuKfp kw;Wk; 
Nkw;gug;gpdpilNa cuha;tpw;F vjpuhf Ntiy nra;tjpy; nrytplg;gLfpwJ.  
 

      
 

III) rd;dkhdJ kuKfp rhu;ghf ,af;fj;ij Muk;gpf;Fk; Ntfk; V MftpUe;jhy;  

NkhjYf;fhd ce;j fhg;G  



 

 

IV)  ku KfpapDs; rd;dkhdJ cl;gLk; mku;KLfy;  

   

 

 

 

 

rd;dkhdJ kuKfpapypUe;J ntspNaWk; NghJ NtfkhdJ g+r;rpakhFk;.mg;NghJ 
rd;dkhdJ gazpj;Js;s Jhuk; kuf;Fw;wpapd; jbg;ghFk;.  

 

 

  (VI)  ,of;fg;gl;l ,af;fr; rf;jp ∆E    

 

 



 

 

 

     ,of;fg;gl;l rjtPjk; -  

 

 

 

 

06)  

a) 𝜶 – nghUshdJ Kbtpypapy; cs;s NghJ fz; kPJ vjpuikf;Fk; Nfhzk;  

𝜶′-- ,Wjp tpk;gkhdJ Kbtpypapy; cUthFk; NghJ fz;zpy; vjpuikf;Fk; Nfhzk;. 
 

 
b)  I)  njhiy Nehf;fpapd; cUngWf;f tY mjp$bajhf ,Ug;gjw;F nghUs; tpy;iyapd;  

   Ftpaj;Jhuk; mjpfupf;f Ntz;Lk;.Mjyhy; nghUspapw;F Ftpaj; Jhuk; 2.5m  fz; 
   tpy;iyapd; Ftpaj;Jhuk; 10cm MfTk; ,Uf;f Ntz;Lk;. vd;gjhy; 
 
 
 
 
 
 
 
 
 
 
 



                                                

 

 

 

 

 

 

  

 (iii)  fz;tpy;iyapy; epiygLj;jg;gLk; ,lj;jpw;F fz;tpy;iyapypUe;J Jhuk;; 

   fz;tpy;iyf;F             gpuNahfpg;gjhy;    V) toikaw;w nrg;gQ; nra;ifapy;    

                                            

 

 

 

                                                        

                                                 ; 

                                                 

 

 

 

 

fz; tisaj;jpd; tpl;lk; 𝒅𝟏 MftpUe;jhy;  

     fz; tisaj;jpd; tpl;lk;   =  tpk;gj; Jhuk;  
     nghUs; tpy;iyapd; tpl;lk;    nghUl; Jhuk;   

 

 

 

 

                                                                                   

 



 
𝒉′′

𝒉′
 =  Me  fz; tpy;iyapd; 

                                                           cUg;ngUf;fk;     
                                                     

                                                     fz; tpy;iyf;F 
𝟏

𝒇
 = 

𝟏

𝑽
 - 

𝟏

𝒖
           

(IV) 𝒍= 2cm MfTs; s NghJ                                  

   tpk;gj; Jhuk; V0  = 252 cm   

      nghUs; tpy;iyf;F    

 

                                                                                                              u=31.5Km  

                                                                                    VI)   toikahd nrggQ; nra;ifapy;         VI) toikahd nrg;gQ; nra;ifapy; fz; tiyaj;jpy;   
                                                                                fhzg;gLk; tpk;gj; Jhuk;  
                                 
                                 fz;tpy;iyf;F             gpuNahfpg;gjhy;  
                                                                                 

                                                                                  

 

  

 

              

 

                     MFk; NghJ                                                                     

                                       

 

 

                                                                                              toikaw;w  nrg;gQ; nra;ifapy; nghUl;Jhuk;      



                                                                                                      

                                                                                             nghUs; tpy;iyapypUe;J fz;tpy;iyf;F cs;s     
                                     Jhuk;   

                                                                                               

 

V)  fz;tiyaj;jpw;F cs;s Jhuk;  



 

 

 

 

 

       

 

 

 

 

 

  

 

7) 



I) madhf;fkile;j mDr;rf;jpapid xspahf fhyyilar; nra;J Gtp fhej Gyj;jpDs; 
RUs; tbtg; ghijapy; gazpg;gjhyhFk;. 
 

II) madhf;fkile;j mDthdJ ntsptpLk; xspahdJ tspkz;lyj;jpDs; Vw;gLj;Jk; glittering  

Aurora  %ykhFk;.  

 

III) #upa Gaypd; fhuzkhf cUthFk; Vw;wk; ngw;w Jzpf;iffs; 400000 ms-1 Ntfj;jpy; 

Gtpfhe;j Gyj;jpy; rQ;rupf;Fk; madhf;fkile;j mDTld; xd;w Nru;tjhy; glittering 
jd;ikahdJ mjpfupf;Fk;.  

 

IV) madhf;fkile;j xl;rprd; Nkyjpfkhff; fhzg;gl;L Aurora  cUthfpAs;sJ.xl;rprd; 
Excited milAk; NghJ gr;ire epw xsp fhyyiltjhy;.  

 

V) madhf;fkile;j mD cau; rf;jp kl;lj;jpy; fhzg;gLfpwJ.mit rf;jpapid fhyy; 
nra;jthW fPo; rf;jp kl;lj;jpw;F nry;Yk; NghJ fhyy; rf;jpahdJ Njhw;w xspahf 
ntspNaWfpwJ.  

 

VI) Xl;rprdpd; Ntfk;  

                       

 

 

 

 

V) iejurdpd; Ntfk;    

 

 

                                     

 

 

 

 

 

 

 

              (Viii)  fhe;j Gyj;jpw;F epiyf;Fj;jhd $W  



                 

 

 

 

 

                                                                                                                     

 

 

 

 

 

 

 

                                                                                                                           Miu mjpfupg;gjhy; Aurora cUthFk; 
                                                 tisaq;fspy;   RUs;tbtg;  ghij   
                                                 apd; mfyk; mjpfupf;Fk;. 

                                                                                                                            

 

 

 

 

 

 

 

 

                                                                                                                     Xl;rprd; Excited MFk; NghJ ntsptp;g;gLk;  
                                               Xsp gr;ir epwkhFk;.  

 

       

8) 



a) kPs;jd;ik cila jputpakhdJ kPs;jd;ik tpfpjrk vy;iyapw;Fk;    
gazpf;fpd;wJ.tpfpjrk vy;iyia njhlu;e;J %yf;$W gilfSf;F Nky; gilfs; 
tOf;fj; (slide) njhlq;Fk;.mJ Plastic Flow vd tpgupf;fg; gLfpwJ.gpuNahfpf;fg;gl;l 
tpirahdJ tpLtpf;fg;gLk; NghJ ePl;rpahdJ vQ;rpapUg;gJ ,jdhNyNa. 

 

b)I)  
𝑭

𝑨
 = 

𝒀𝒆

𝒍
 (A ,d; kPjhd Agglomeration)   

e = 
𝑭𝒍

𝒀𝑨
 ( B kw;Wk; C cNyhf  Kfpfspd; epiw A Kfpapd; kPJ nraw;gLfpwJ)  

 

 

    (ii) vLNfhs; : me;je;j cNyhf Kfpapd; epiwapd; fhuzkhf mtw;Wf;F fPohf Agglomeration 
         epfo;tjpy;iy vd fUJjy;)  

 

III) A kw;Wk; B cNyhf Kfpfspd; KS cauk; 100 cm MftpUe;jhYk; cz;ikapy; 99.5 cm 

MFk;.,uz;bdJk;           0.5cm MFk;. 

B ,y;               = (5mm – 2mm )  

E  = 3mm   

IV) B ,d; aq;fpd; kl;L  Y = 
𝑭𝒍

𝒆𝑨
  

 

 

   

 

V) A ,y; Nrkpf;fg;gLk; rf;jp  

EA =  
𝟏

𝟐
 𝒌𝒙𝟐 ,d; gb = 

𝟏

𝟐
 (

𝒀𝑨

𝒍
) e2  

             EA = 
𝟏

𝟐
 X 40 x 40 x 10-4 x 3 x 107 x (2 x 10-3

 )
2  

                                                40 x 10-2   

                EA =  24 𝒋     



              B  ,y; Nrkpf;fg;gLk; rf;jp  

       

 

                                                                                             F1  cNyhf  Kfpapd; kPJ tpisAs; tpir Nky; 
                                                                                             Nehf;fp   

                                                                                                                  F1—mg  = ma (cNyhf Kfp A)  

                                                                                              F1  = m( g + a)  

                                                                                              F1 tpirf;F rkkhd tpirnahd;W Kfp B kPJ  

                                      Kfp C ,dhy; cUthf;fg; gLfpwJ. 
                                                                                               

                                                                                            

                                                                                                (iii)  Nky; Nehf;fp   Mu;KLfypy; gazpf;Fk;  
                                         NghJ Kfpfs; %d;wpd; kPJk; fPo; Nehf;fp 
                                         nraw;gLk;    mOj;j tpir mjpfupf;Fk;.  
                                         mjhtJ Kfpfspd; kPJ mOj;jk; mjpfup- 
                                         f;Fk;.vdNt Nrkpf;fg;gLk; tpfhur; rf;jpAk; 
                                         mjpfupf;Fk;.  ,r;rf;jpahdJ  mjpfupg;gJ   
                                         njhFjpapd; kPJ  Nky;  Nehf;fp  Mu;KL     
                                         fyiltjdhy; cUthFk; tpirapd; %yk; 
                                         Ntiy nra;ag;gLtjhyhFk;. 

 

 

 

         RahjPdkhd re;ju;g;gj;jpy;                                   

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 (V)         (Mu;KLfypy; ,aq;Fk; NghJ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

9) A  

   i)  a)  Rw;wpw;fhf                             vLNfhs;- Nthy;w;Wkhdp ,yl;rpakhdg; gbahy; 
                                      Nthy;w;WkhdpapDhlhf kpd;Ndhl;lk; ghahJ.   
                                      vdNt jilfs; ,uz;bidAk; rkhe;jpu tbtpy;        

                                       Nthy;Wkhdpapdhy;  Gs;spfspy;  mOj;jj;ij  
                                       kl;Lk; thrpf;Fk;.  



 

 

 

   b)  Rw;wpw;F   

      

                                        

 

(iii)  a) Rw;wpw;F                            b) Rw;wpw;F    

                                                    

    

     

 

 

                                                       vd;gjhy; 

    

 

 



            b) Rw;wpw;F                           

 

 

                                

  

 

 

 

 

 

 

 

  1)  -- 2)  

𝒍 = 1 vd;gjhy;                                    

                                           13E  =  120 + 18r   

                                                                                                                                       

                                              

 

 

 

 

 

VI)  ,U re;ju;g;gq;fspYk; kpd;Ndhl;lk;   

     

 

 

  

a) ,y; P1 MftpUe;jhy;  

 

 



 

 

 

 

b) ,y; P2 MftpUe;jhy;  

 

    P2 = 12.8W  

 

9  B   

a) nfhs;sytpapDhlhf Neu; kpd;Ndhl;lkhdJ gha Kbahky; ,Ug;gJ. 

C1  nfhs;sytp %yk; 𝑰𝑩 Neu; kpd;Ndhl;lj;jpd; gFjpnahd;W gpujhd irifapid jUk; 

gf;fj;jpw;F nrd;W 𝑰𝑩 kpd;Ndhl;lkhdJ Fiwtile;J re;jp B ,y; mOj;jkhdJ 
Fiwtilaf; $Lk;.mjid jtpu;j;jthW re;jp B ,y; mOj;jj;jpid khwpypahfg; 
NgdpathW buhd;rp];lupid Nfhly; epiyikapy; Neu;Nfhl;L gpuNjrj;jpy; NgDtij 
Nkw;nfhs;fpd;wJ.  

C2  nfhs;sytp 𝑰𝑪 kpd;Ndhl;lj;jpd; xU gFjpahdJ nga;g;gpw;F xOFtij jLj;J re;jp 

C ,y; mOj;jj;jpid khwh ngWkhdj;jpy; NgDjy;.  

C3  nfhs;sytpahdJ Nkw;nfhs;tJ gpujhd irif fhuzkhd cUthFk; fhyy; kpd;Ndh- 

l;j;jpd; 𝑰𝑬 MlNyhl;l $wpd; irifapid GtpAld; ,izg;gjhFk;. 

   b)  i) vLNfhy; - 𝑰𝑩 kpd;Ndhl;lk; mstpl Kbahj  mstpw;F rpwpajhFk;.  

    

                                            

 

 

 

 

 

 



 

                                        

 

 

 

 

  

 

  

                    vd;gjhy; 

 

 

 

 

            vd;gjhy;   

                                        (VI)  gpujhd rkpQ;iQapd; (Crooked) ngWkhdk;  

                                        



    

         

 

 

 

 

 

 

 

                                                   

 

 

 

                                              

 

 

 

 

 

 

 

 

 

 

  

 



 

 

 

 

 

 

 

 

 

 

  

 

II) cWjp epiyia va;jpa gpd; epak; ntg;g jilahdJ cs;sthW khjpupapDhlhf ghAk; 
tpfpjj;jpw;F rkkhd tpfpjj;jpy; ntg;gj; jilapidf; fhz Ntz;ba khjpupapDhlhfTk; ntg;gk; 
gha;tjw;F ,lkspj;J epak rkd;ghl;bid gpuNahfpg;gjw;fhf.  

 

 

 

                                                                                           

 

 

 

 

 

 

 
 

VII) thrpg;G gpioahFk;.Vd; vd;why; ntg;gkhdpfspd; ntg;gepiyahdJ cWjp epiy mile;J,     
khjpupapDhlhf ntg;g gha;r;ry; tpfpjkhdJ khwpypahf Ntz;Lk;.cWjpepiyapy; Nfhspd; 
topNa ntg;gkhdJ ghAk; tpfpjj;jpw;fhf gpuNahfpf;fg;gLk; njhlu;ghdJ gpuNahfpf;fg;gl;L 
ntg;gj; jilahdJ fzpg;gplg;gLtjhy;.  

 

 



 

 

VIII)   rf;jp fhg;G Nfhl;ghL. : cWjpepiyapy; vy;yh FWf;F ntl;L Kfj;jpDhlhfTk; xNu Neuj;jpy; 
ghAk; rf;jpapid khwpypahfg; Ngdpf; nfhs;tjd %yk;; ,f; fzpg;gPlhdJ Nkw;nfhs;sg; 
gLfpd;wJ. 

 

IX) Jzp khjpupfspd; Nkw;gug;Gfs; xd;Nwhnlhd;W ed;whf njhLkhW, cWjp epiyapy; flj;jp 
Nfhnshd;wpd; topNa ntg;gkhdJ ghAk; tpjj;jpy; gha;r;ryila nra;tjw;F.  

 

 

 

 

 

  

10 B  

I) cau; ntg;gepiyapy; (6000 ℃) mDf; fUf;fs; xd;W Nru;e;J ghupa rf;jpapid ntsptpl;L 
Gjpa mDf; fUtpid cUthf;FtJ cUfy; jhf;fkhFk;. 
 

cjhuzk; - #upa jhf;fk; (Solar Reaction)  

                                                                                                                  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

C) ,e;j fjpu;g;gpdhy; fpufq;fspd; ntg;gepiy 

  Tm  tiuf;Fk; mjpfupf;fk;.,t; tpfpjj;jpNyNa 
  fjpu;fs; fhyg;gLfpd;wd vd fUJk; NghJ  
 



 
 
 
 
 
 
                                           

 

 

 

 

 

 

     

 

 

                                                             MFk;.                                                           

                                                                                                       b) nrf;fd; xd;wpw;F Njitahd ,yj;jpud;fspd;  
                                           vz;zpf;if N  

                                                                                                            EN =P vd;gjhy;   

                                 

 

 

 

 

                                                        (vd;gjhy;)   

 

 

 

 

 

 

 



d) tpd;rpd; ,lg;ngau;r;rp jj;Jtj;jpid rf;jp nghjpapw;F gpuNahfpf;f KbahJ.mJ gpuNahfpf;ff; $baJ  
  ntg;gNkwpa nghUnshd;wpypUe;J tpLtpf;fg;gLk; fjpu;fSf;fhFk;.,g; ngWkhdj;jpypUe;J  vLf;fg;gLg;  
  gLk; thrpg;ghdJ   xspapid   ntsptpLk; nghUnshd;wpd;   ntg;gepiyahFk;. xsp Nghl;Nlhdpd;  
  ntg;gepiyay;y. 

 

 


