
 

 

5) cUtpw; fhl;lg;gl;bUg;gJ gPuq;fpgil tPud; xUtpupdhy; ,yf;F 
xd;wpid Nehf;fp Fz;nlhd;wpid vwptpf;Fk; tpjkhFk;.,q;F 
gPuq;fpahdJ cUtpw; fhl;lg;gl;Ls;sthW AB ghijapd; topNa 

5√𝟑 ms-1 rPuhd Ntfj;jpy; Kd;Ndhf;fp ,Of;fg;gLtNjhL 

fpilAld; 30° Nfhz rha;tpy; gPuq;fp Foypdhy; 10Kg jpzpT 

cila Fz;lhdJ V Ntfj;jpy; vwptpf;fg;gLtJ cUtpw; 
fhl;lg;gl;Ls;sthW gPuq;fpahdJ epWj;jg;gl;bUf;Fk; jsj;jpy; 

,Ue;J 120m fPNoAs;s ,yf;fpid jhf;Fk; tpjj;jpyhFk;. 
 
a)    I     jsgjpfspdhy; jpl;lj;jpd; gb Fz;lhdJ ntspNawp 12 nrf;fd;fspd; gpd; cupa 

,yf;fpid nrd;wila Ntz;Lkhdhy; Fz;lhdJ gPuq;fpapw;F rhu;ghf vwptpf;fg;gl 
Ntz;ba Ntfj;jpidf; fhz;f.  

 
ii. mjpypUe;J Fz;lhdJ vwptpf;fg;gLfpd;w Gs;sp N ,ypUe;J mJ milAk; Gs;sp J 

,w;fhd fpilj;Jhuj;jpidf; fhz;f. 
 

b) jsgjpfspdhy; ,t;tpyf;fhdJ epiyahff; fhz;g;gLk;  vjpupfspd; xU Kfhk; vd 
milahsg;gLj;jp ,Ue;jhYk; mJ mt;thW fhzg;gltpy;iy.cz;ikapy; mJ 90Kg 
jpzptpdhyhd rPuhd jilAldhd gPyp kPJ epWj;jg;gl;Ls;s ntbkUe;J epug;gg;gl;Ls;s 
lf;FthFk;.,t;thwhd gPuq;fp Fz;Lfs; mjd; kPJ gl;lhYk;  ntbf;fhky; ,Uf;Fk; 
tifapy; mJ tbtikf;fg;gl;Ls;sJ.mjd;gb mf;Fz;lhdJ lf;Fit njhl;lthW lf;F 
rhu;ghf Xa;tilfpd;wJ.lf;fpid njhl;lij njhlu;e;J lf;FthdJ ,aq;f Muk;gpj;j 
Ntfj;ijf; fhz;f. 
 

c) Fz;lhdJ  lf;Ftpid njhl;lTld; mJ ntbf;ftpy;iy vd czu;e;J nfhz;l 

jsgjpfs; clNdNa ,uz;lhd; Fz;bid 5√𝟑ms-1 Ntfj;jpy; Kd;Ndhf;fp nrd;W 

nfhz;bUe;j gPuq;fpapypUe;J gPuq;fp rhu;ghf 230ms-1 Ntfj;jpy; vwptpf;fpd;wdu;. 
 
i. ,uz;lhk; Fz;bd; gwf;Fk; fhyj;ijf; fhz;f. 

 



ii. mJ Kd;Ndhf;fp efu;e;J nfhz;bUf;Fk; trolley kPJ gLfpd;wjhapd; Fz;bd; fpil 
tPr;rj;jpidf; fhz;f. 
 

iii. NkNy cUtpid ckJ tpilj;jhspy; gpujpapl;L Fz;Lfs; ,uz;bdJk; 
gazg;ghijapid vwptpf;fg;gl;l ,lj;jpypUe;J gLfpd;w ,lk; tiuf;Fkhf 
Fwpg;gpLf.Kjyhk; Fz;bd; gazg;ghijapid fWik epw NfhLfspdhYk; ,uz;lhk; 
Fz;bid gazg;ghijapid Kwpe;j NfhLfshYk; Fwpg;gpLf.  
 

iv. mjpypUe;J cupj;jhd fhyq;fspy; trolley ahdJ gazpj;j Jhuj;jpidf; fhz;f. 

 

           vdpDk; Kjyhk; Fz;lhdJ trolley ,d; kPJ gLtjd; fhuzkhf mJ gazpf;f 

Muk;gpj;jhy; ,uz;lhk; Fz;lhdJ trolley ,d; kPJ gl KbahJ vd;gij 

jsgjpfs; czu;e;J nfhz;ldu;.mjd;gb trolley  ,d; kPJ Fz;lhdJ gl;lTld; 

trolley ahdJ Xa;tpypUe;J gazpf;f Muk;gpf;fpd;wnjd fUjp trolley ,d; 
Mu;KLfiyf; fhz;f.  

6) fz;zpd; mUNf fhzg;gLk; rpwpa  nghUl;fis cUngUf;fp mtjhdpg;gjw;fhf $l;L 
EDf;Ff;fhl;bahdJ cgNahfp;ffg;gLfpd;wJ.,q;F fz;tpy;iyf;F md;kpj;jjhf 
fz;tisaj;jpy; fz;iz itg;gjd; %yk; nghUspd; ghupa jiyfPohd tpk;gj;ij 
mtjhdpf;ff; $bajhf ,Uf;Fk;.,q;F mt;tpk;gkhdj 7 epwq;fspdhy; MdJ.vdpDk; 
rpwpa nghUl;fis Ma;T nra;Ak; NghJ mjid 7 epwq;fspy; mtjhdpg;gij tpl mjd; 
cUngUj;j tpk;gj;ij mtjhdpf;f KbAkhdhy; mJ gpuNahrdkhdJ.  
 
cjhuzkhf vWk;nghd;wpd; efu;T njhlu;ghf Ma;T nra;Ak; egu; xUtUf;F vWk;gpd; 7 
epwq;fspdhyhd tpk;gj;jpid tpl vWk;gpd; epoypid ghu;f;ff; $bajhf ,Ue;jhy; 
vWk;gpd; ghjq;fspd; ,af;fk; njhlu;ghf Ma;T nra;tJ ,yFthf ,Uf;Fk;.  
 
cUtpw; fhl;lg;gl;bUg;gJ mjw;fhf tpy;iyfs; cgNahfpf;g;gl;L  

cUthf;fg;gl;Ls;s cUg;gbahFk;.,q;F xypKjyhdJ L1 

tpy;iyapy; ,Ue;J 10cm Jhuj;jpy; itf;fg;gl;Ls;sJ.L1,L2 

tpy;iyfspilNaahd ,ilntsp 20cm  MFk;.L1 tpy;iyapd; kPJ 

gLk; xspf;fjpuhdJ Kwptpid njhlu;e;J L1 tpy;iyapd; jiyik 
mr;rpw;F rkhe;jpukhf gazpf;Fk; fjpu;fspd; gFjpnahd;wpw;F 

fhl;b O ,dhy; jil Vw;gLfpwJ.,jdhy; L2 tpy;iyapd; kPJ gLk; 

rkhe;jpu xsp fw;iw 5cm  Jhuj;jpy; xd;W 

Nru;e;J mt;tplj;jpypUe;J 40cm Jhuj;jpy; xsp cl;GftpLk; jpiu 

apd; kPJ nghUs; O tpd; 𝑰𝟏 epoypid gltpLfpd;wJ.mjd;gpd; 

,t;tpk;gk; / epoy; MdJ 𝑰𝟐 jpiuapd; kPJ gLfpd;wJ.,q;F L3 

tpy;iyapypUe;J 𝑰𝟐 tpk;gj;jpw;fhd Jhuk; 60cm MFk;. 
 

 

 

 

a)   I     Nkw;Fwpg;gpl;l juTfis cgNahfpj;J tpy;iy 𝑳𝟏 kw;Wk; tpy;iy 𝑳𝟐 ,d;; Ftpaj;    
Jhuq;fisf; fhz;f. 
 



ii. nghUs; O  tpd; ePsk; 2mm  MftpUe;jhy; cUthFk; 𝑰𝟏 tpk;gj;jpd; epsj;ijf 
fhz;f.  
 

iii. ,J 𝑳𝟑 tpy;iyapw;F nghUshtNjhL mjd; tpk;gkhdJ 60cm Jhuj;jpy; 

Njhd;Wfpd;wjhapd; tpy;iy 𝑳𝟑 ,d; Ftpaj; Jhuj;ijf; fhz;f.  

 

iv. fz;zpdhy; Nehf;f;ggLk; ,Wjp tpk;gj;jpd; ePsj;ijf; fhz;;f.  

 

v. mjpypUe;J ,e;j tpNrlkhd EDf;Ff;fhl;bapdhy; cUthf;fg;gLk; 
cUg;ngUf;fj;ij fhz;f.  
 
 

b) ,t;thwhf tpk;gnkhd;iw cUthf;fpf; nfhs;Sk; 
NghJ nghUspd; kpJ gLk; xspf; fjpu;fs; 
njupg;gile;J Kd;Ndhf;fp nry;yhJ epoypidg; ngw 
Ntz;Lkhdhy; nghUspd; ePsj;jpid tpl xsp 
miyapd; miy ePskhdJ rpwpajhf ,Uf;f 
Ntz;Lk;.toikahd xspapd; ruhrup miy ePsk; 
50nm mstpypUf;Fk;.vdNt ,t;thwhd nghUSlhf 
xsp fpuzkhdJ gazpf;Fk; NghJ nghUspd; ,U 
me;jq;fspYk; diffraction  tbtkhdJ Vw;gLtjhy; 
mq;F tpk;gj;ij ghu;f;f $bajhf cs;sJ.vdpDk; 
50nm mstpyhd Ed;dq;fpfs;,mD rhyfk; (atomic  

Lattice ) Nghd;wtw;iw ,t;thwhd xsp EDf;Ff; 
fhl;bapDhlhf mtjhdpg;gjw;F vt;tsT 
Kaw;rpj;jhYk; mtjhdpf;f KbahJ.vdNt ,jw;fhf 
cgNahfpf;fg;gLk; ,yj;jpud; EDf;F fhl;bapy; eil 
ngWtJ vd;dntd;why; mjpf Ntfj;;jpy; gazpf;Fk; 
,yj;jpud; miyfspd; ,ay;;Gfis xspapw;F gjpyhf 
cgNahfpg;gjhFk;.mjd;gb Filament ,dhy; ntg;g 
Nkw;wp ,yj;jpud;fis cUthf;fp mtw;iw ghupa 

mOj;j NtWghl;bd; fPo; Mu;KLfyilar; nra;J V 
Ntfj;jpid toq;FtJld; mjd;NghJ bGnuhf;yp 
miy ePskhdJ    fpilf;fg;    ngWtNjhL mJ   

𝝀𝑫  = 
𝒉

𝒎𝒗
   %yk; ngwg;gLfpd;wJ.     

 

,q;F h vd;gJ gpshq;fpd; khwpyp.(= 6.6 x 10-34 JS ) MtNjhL m vd;gJ ,yj;jpud; (= 9 x 10-31 

Kg) MFk;.NkNy cU (1) ,w;F xj;jjhf fhl;lg;gl;Ls;s ,uz;lhk; cUtpy; 10nm ,w;F 
md;kpj;jjhf miy ePsj;ij cUthf;Fk; ,yj;jpud; fw;iwnahd;W cUthf;fg;gl;L mjid 

kpd; kw;Wk; fhe;j miyfspDhlhf vwptpf;fg;gl;L nky;ypa nghUnshd;wpd; tpk;gk; / epoy; 
MdJ NkNy cU (2) ,y; fhl;lg;gl;Ls;sthW   ngwg;gLfpd;wJ.(,yj;jpud; xd;wpd; Vw;wk;  

= 1.6 x 10-9 C  MFk; )  
 

I. Filament ,dhy; ngwg;gLfpd;w ,yj;jpud; fjk;gkhdJ 1 x 105 ms-1 Ntfk; tiuf;Fk; 
Mu;KLfyilar; nra;tjw;F toq;fg;gl Ntz;ba mOj;j NtWghl;bidf; fhz;f.  
 

II. mt; ,yj;jpud; fjk;gkhdJ ngWk; bGnuhf;yp miyePsj;ij (λD)  fhz;f. 



III. ,e;j ,yj;jpud; EDf;Ff; fhl;bapid cgNahfpj;J 100nm mstpyhd nlq;F 
iturpid jdpahf mtjhdpf;f KbAkh?  njspTgLj;Jf.  
 

c) ,q;F L1  tpy;iyapw;fhf cgNahfpf;fg;gl;bUg;gJ 
fhe;j GykhFk;.,J fhe;j tpy;iy vd miof;fg; 
gLfpwJ.,q;F 3k; cUtpy; fhl;lg;gl;Ls;sthW 
,yj;jpud; fw;iwahdJ 𝜽 Nfhzj;jpy; Muk;g 
gazg; ghijapypUe;J ,lk;ngau;tJ 
epfo;fpd;wJ.,jw;fhf fhe;jGyj;ij cgNahfpf;Fk; 
NghJ cupj;jhd tpyfyhdJ epfOk; tpjkhdJ 
cU (4) ,y; fhl;lg;gl;Ls;sJ.  
 
I. 𝜽tpd; ngWkhdk; fhz;f 

                                                                                                                      (3)                              (4) 

II. mjpypUe;J 5T fhe;jgha mlu;j;jpAila fhe;j GykhdJ cgNahfpf;fg;gLfpd;wjhapd; 

Nkw;Fwpg;gpl;l tpyfiy ngw;Wf; nfhs;tjw;F Gyj;jpw;F fhzg;gl Ntz;ba mfyk; W 
,if; fhz;f.                                                             

 

 

 

7)  a)    Foha; xd;wpd; topNa gpRf;fw;w ghankhd;W gha;tjw;F cupj;jhd ngha;Nry; rkd;ghl;bid  
   fPo; Fwpg;gpl;lthW vOj KbAk;.  
 

               
I. ,r;rkd;ghl;bd; FwaPLfis ,dk; fz;L ,r;rkd;ghl;bid gpuNahfpg;gjw;F ,Uf;f 

Ntz;ba epyikfis Fwpg;gpLf. 
 

II. jil R MfTs;s flj;jpapDhlhf V mOj;j NtWghl;bd; fPo; kpd;Ndhl;lkhdJ ghAk; 

tpfpjj;jpw;fhd $w;wpid jil (R) kw;Wk; mOj;j NtWghL V rhu;gpy; jUf. 

 

III. mjpypUe;J mKf;f NtWghl;bd; fPo; mUtpf;Nfhl;L gha;r;ryhf ghankhd;W ghAk; 
Nghjhd jilapw;fhd Nfhitapid NkNy a) 1) ,y; rkd;ghl;bd; FwpaPLfspd; rhu;gpy; 
jUf. 

IV. a) iii) ,y; ngw;Wf; nfhz;l njhlu;gpid cgNahfpj;J cs; Miu a1 kw;Wk; ePsk; 𝒍𝟏 

cila FohapDld; cs;shiu a2 (a1 > a2 ) kw;Wk; ePsk; 𝒍𝟐 cila Fohnahd;W Xur;rpy; 

,Uf;FkhW nghUj;jg;gl;bUf;Fk;  NghJ mjd; topahf gpRf;Fk; jpwd; 𝜼 cila 
ghakhdJ gha;fpd;wjhapd; mt;thW gha;fpd;w gha;r;rypd; kPJ jhf;fk; nrYj;Jfpd;w 

jput jilf;fhd Nfhitapid je;J mjpypUe;J ,ize;j Fohapd; topNa ∆𝑷 mOj;j 
NtWghl;bd; fPo; fdtsT gha;r;ry; tpjpjj;jpw;fhd Nfhitapid jUf.  

 

 



b) cUtpw; fhl;lg;gl;bUg;gJ gpRf;Fk; ghankhd;W 
mlq;fpAs;s ghupa FWf;F ntl;L Kfj;jpid 

cila ghj;jpukhFk;.mjDs; 2.4m  cauj;jpw;F 

gpRf; Fzfk; 8 x 10-2 Kg-1 S-1 cila ghankhd;W 
mlq;fpAs;sJ.mg;ghj;jpuj;jpd; fPo; Kidapy; 

20cm  ePskhdJk; cs; Miu 4mm  MfTs;s 
Fohnahd;W ,izf;fg;gl;Ls;sJ.ghaj;jpd; 

mlu;j;jp 1200 Kgm-3  MFk;.  
 

i. FohapDhlhf ghakhdJ ntspNa ghAk; 
fdtsT tpfpjj;jpidf; fhz;f. 
 

ii. ,f;FohAl;d; Xur;rpy; ,Uf;FkhW 2cm  MiuAilaJk; 10cm  ePskhd Fohnahd;W 
nghUj;jg;gLkhapd; ,t; ,ize;j Fohapy; ghaj;jpd; gha;r;rYf;nfjpuhf fhzg;gLk; 
jput jilapidf; fhz;f.  
 

iii. mjypUe;J mt; ,ize;j Fohapd; topNa fdtsT gha;r;ry; tpfpjj;;jpidf; fhz;f. 

 

 

8) a)   i        gNahrhth tpjpapid FwpaPl;bd; mbg;gilapy; Fwpg;gpl;L mjd; vy;yh FwpaPLfis 
      Ak; ,dk; fhz;f.  
 

ii. Miu r MfTs;s tl;ltbt jlj;jpDs; I 
kp;dNdhl;lkhdJ ghAk; NghJ jlj;jpd; ikaj;jpy; 
cUthfpd;w fhe;jgha mlu;j;jpapw;fhd Nfhitapid 
gNahNrhthtpd; tpjpapd;gb ngw;Wf; nfhs;f.  
 

iii. Neu; mstw;w ePsKila fk;gpnahd;wpd; topNa I 
kpd;Ndhl;lkhdJ ghAk; NghJ fk;gpapw;F nrq;Fj;jhf r 
Jhuj;jpy; cs;s Gs;spapy; fhe;jgha mlu;j;jpapw;fhd 
Nfhitapid jUf.  

            b)  CD  flj;jp NfhshdJ 𝑰𝟏 kpd;Ndhl;lj;ij nfhz;L 
nry;yg;gLk; nfhz;L nry;yg;gLtNjhL mJ mt;tplj;jpy; 
epiyahfg; nghUj;jg;gl;Ls;sJ.CD ,w;F d (=0.01m)  Jhuk; 

       Nkyhf M jpzpTldhd AB  vd;w rkhe;jpu NfhshdJ 

itf;fg;gl;Ls;sNjhL mjDhlhf 𝑰𝟐 kpd;Ndhl;lkhdJ 

gha;fpd;wJ.Nfhs; AB apw;F epiyFj;J jsnkhd;wpy; Nky; 
fPohf mira KbAk;.  

i. AB flj;jp NfhshdJ NkNy fhl;lg;gl;Ls;s epiyapy; rkepiyapy; cs;s NghJ 
mr;rkepiyapw;fhf jug;gl;Ls;s FwpaPLfspd; mbg;gilapy; ngw;Wf; nfhs;f. 
 

ii. AB flj;jp NfhshdJ kpfTk; rpwpa X Jhuj;jpdhy; (X ≪ 𝒅) fPo; Nehf;fp 
neWf;fg;gl;lhy; Nfhspd; kPJ nraw;gLk; fhe;j tpirapw;fhd Nfhitapid jUf. 
 



iii. NkNy (i),(ii)  k; Nfhitfis cgNahfj;jpw;F vLj;Njh my;yJ NtW KiwapNyh 

AB flj;jp Nfhspd; kPJ Kw; Fwpg;gpl;lthW kpfTk; rpwpa ,lg;ngau;r;rpapid 
Nkw;nfhs;Sk; NghJ vspik ,irapaf;fj;jpy; <LgLfpwJ vd epWTf. 
 

iv. mt;tpaf;fj;jpw;fhd miyTf; fhyk;             vd;gij xg;Gtpf;Ff.  

 

v. mt;tpaf;fj;jpw;fhd mjpu;ntz;zpid fhz;f. 

        

  9  

A. Analogue  mk;gpau;khdp my;yj Nthy;w;Wkhdpia cgNahfj;jpw;F vLf;Fk; NghJ 

mstpLtjw;F vjpu;ghu;f;Fk; fdapj;jpd; md;dsT ngWkhdkhdJ,cgfuzj;jpd; mjpfgl;r 
ngWkhdj;ij jhz;lf; $Lk; vd czug;gLk; re;ju;g;gq;fspy; ,t;Tgfuzq;fsf;F ntspNa 
jilapid gpuNahfpg;gjd; %yk; mtw;wpd; czu;jpwid Fiwj;J tPr;rj;ij mjpfupf;f 
KbAk;.  
 

a) mk;gpau;khdp my;yJ Nthy;w;Wkhdp Mfpatw;wpw;F Nkw;Fwpg;gpl;lthW tPr;rj;ij 
mjpfupj;Jf; nfhs;tjw;F jilapid ,izf;fg;gl tpjj;jpid NtW Ntwhf Rw;W 
tiuglk; %yk; fhl;Lf. 
 

b) khztu;fs; ,Utu; mfj;il rV  cila Nthy;w;Wkhdpnahd;wpd; tPr;rj;jpid mjpfupj;Jf; 
nfhs;tjw;F ,U Kiwfis gpuNahfpf;fpd;wdu;.fPo; Fwpg;gpl;l tpdhthdJ mjid 
mbg;gilahff; nfhz;ljhFk;. 
 

i. KjyhtJ khztdhy; Nkw;Fwpg;gpl;l nraw;ghl;bw;fhf gpuNahfpf;fg;gLtJ xU 

Fwpj;j ngWkhdq;fisf; nfhz;l 𝑹𝟏, 𝑹𝟐, 𝑹𝟑  jilfs; %d;wpidahFk;.mtw;Ws; 

R1 jilahdJ Nthy;w;Wkhdpf;F md;kpj;jjhf fhzg;gLtNjhL Nkw;Fwpg;gpl;l 
jilfs;  Rw;wpy; xt;nthd;whf ,izf;fg;gLk; NghJ Nthy;w;Wkhdpapd; Muk;g 
mjpfgl;r tPr;rj;jpd; 𝒏𝟏, 𝒏𝟐, 𝒏𝟑 ngUf;fq;fspdhyhd mjpfgl;r tPr;rq;fs; 
fpilf;fg; ngWfpd;wd.  
 

1) 𝒏𝟏, 𝒏𝟐, 𝒏𝟑  re;ju;g;gq;fisf; fUjp rV  ,w;fhd Nfhitnahd;wpid 

𝑹𝟏, 𝑹𝟐, 𝑹𝟑 jilfspd; jil ngWkhdk; kw;Wk; (𝒏𝟏, 𝒏𝟐, 𝒏𝟑) tPr;rj;jpd; 
ngUf;fy; Mfpatw;wpd; rhu;gpy; jUf. 
  

2) Nkw;Fwpg;gpl;l $w;wpid RUf;Ftjd; %yk; R1,R2,R3 ,w;fhd Nfhitapid 
jUf. 

 

3) Nkw;Fwpg;gpl;l Nfhitapid fUj;jpw; nfhz;L mk;Kiwf;F xj;jjhf 
ghupa vz;zpf;ifapyhd jilfspd; %yk; (𝑹𝟏. 𝑹𝟐. 𝑹𝟑 ….𝑹𝑵−𝟏. 𝑹𝑵. 𝑹𝑵+𝟏 

…) %yk; ghupa mspyhd; tPr;rg; ngUf;fq;fis ngw;Wf; nfhs;tjw;F 

cUthf;fg;gl;Ls;s Nthy;w;Wkhdpapd;  N Mk; tPr;r ngWf;fj;jpd; Provision 

(nN) mUNf fhzg;gLk; jilapd; ngWkhdk; (RN) ,w;fhd vspa 
Nfhitapid jUf. 

 



ii. ,uz;lhk; khztd; Nkw;Fwpg;gpl;l nraw;ghl;bw;fhf gpuNahfpj;jpUg;gJ KS 
ePsk; 𝑰 kw;Wk; nkhj;j jil R MfTs;s khWe; jilahf cgNahfpf;ff; $ba 
rPuhd FWf;F ntl;L KfKila jilf; fk;gpahFk;.  

 

1) fk;gpapd; Nthy;w;W kpl;lu; gf;fkhd KiapypUe;J X( ≥1) Jhuj;jpy; 
fhl;bahdJ cs;s NghJ Nthy;w;Wkhdpapd; mjpfgl;r tPr;rkhdJ mjd; 

Muk;g (iniial) mjpfglr; tPr;rj;jpidg; Nghd;W vj;jid klq;fhf (nV) 
,Uf;Fk;?  

2) Nthy;w;Wkhdpapd; mjpfgl;r tpr;rkhdJ,mjd; Muk;g mjpfgl;r tPr;rj;Jld; 

tfpf;Fk; tpfpjkhdJ (nV) ,khWk; x Jhuj;Jld; khwyiltij tiff; 
Fwpf;Fk; tiugpid tiuf.  

 

   c)      kw;WnkhU re;ju;g;gj;jpy; Kw;Fwpg;gplg;gl;l khztd; mfj;jil rA  cila 
mk;gpau;khdpapd; mjpfgl;r tpr;rj;ij cau;j;Jtjw;F Kw;Fwpg;gpl;l jilf; fk;gpNa 
cgNahfpf;fg;gLfpwJ.  

 

i. Nkw;Fwpg;gpl;l njhFjpf;F ntspr;Rw;nwhd;wpypUe;J kpd;Ndhl;lkhdJ 
cs;EioAk; gf;fj;jpy; fk;gpapd; KidapypUe;J fhl;bapw;F cs;s Jhuk; Y 
MfTs;s NghJ mk;gpau;khdpapd; mjpfgl;r tPr;rkhdJ Muk;g mjpfgl;r; 

tPr;rj;jpdg; Nghd;W vj;jid (nA) klq;fhFk;?  

 

ii. Y vjpu; nA  ,id tiugpypl;lhy; mtDf;F fpilf;fg;ngWk; tiugpid 
md;dsthf tiugpypLf.  
 

d) Nkw;Fwpg;gpl;l nraw;ghl;bw;F jilf; fk;gpapw;F gjpyhf 

𝑹𝟏, 𝑹𝟐, 𝑹𝟑 jilfis cgNahfpg;gjw;F kw;iwa 
khztd; Kaw;r;rpf;fpd;whd;.mjw;fhf mtd; jdpahf 
cg Rw;nwhd;wpid Rw;Wld; njhlupy; ,izj;J 
jilfs; ,uz;bilNa tPr;rg; ngUf;fj;jpw;F cupa 
Rw;whdJ g+u;j;jpahFkhW mikj;Jf; nfhs;s 
Kaw;rpg;gJ cUtpy; fhl;lg;gl;Ls;sthwhFk;.  
 
i. 𝒏𝟏, 𝒏𝟐, 𝒏𝟑 ,ilNa ghupaJ vJ?  

 

ii. mOj;jj;jpid rkkhf;Ftjd; %yk; 𝒏𝟏, 𝒏𝟐, 𝒏𝟑 re;jug;gq;fSf;fhd Nfhitapid 
jUf. 

 

iii. NkNy $w;wpid cgNahfpj;J 𝑹𝟏. 𝑹𝟐. 𝑹𝟑 ,w;fhd Nfhitapid ngw;Wf; nfhs;f. 

 

iv. Nkw;Fwpg;gpl;l Nfhitapid fUjp mk;Kiwf;F xj;j jilapd; gUkizf; fhz;f.   

 

 

 

 



 

   B)     a)   ,Uthapnahd;W Kd;Kf NfhlyilAk; NghJ 

kpd;Ndhl;lkhdJ gha;tjw;Fk;,gpd;Kff; Nfhly; 
mile;jpUf;Fk; NghJ kpd;Ndhl;lk; 
ghahjjw;Fkhd fhuzj;ij ,Uthapapd; 
cl;gf;fj;ij fUjpathW njspT gLj;Jf.nka; 
,Uthapapw;fhd V – 𝚰 rpwg;gpay;G tisapid 
tiuf  

b) NkNy cUtpw;  fhl;lg;gl;bUg;gJ ,Uthap kw;Wk; jilnahd;Wk; 
,izf;fg;gl;Ls;s Neu; kpd;Ndhl;l Rw;whFk;.,q;F ,Uthapapd; Kd;Kff; 
Nfhly; jilahdJ 50Ω MftpUe;jhy; Extrinsic gpuNjrj;jpy; mOj;jtpwf;fk; 

0.6V vd vLj;J Rw;wpy; kpd;Ndhl;lk; 5mA MftpUg;gjw;F R jilapd; 

ngWkhdk; vt;tsthf ,Uf;f Ntz;Lk; vd;gijf; fhz;f.(kpd;fyj;jpd; 

mfj;jil 2 Ω MFk; )   

C)          I      ,Uthapfs; ehd;fpid cgNahfpj;J kw;Wk; ,Uthapfs; ,uz;bid cgNahfpj;J 
ghuj;jilapDhlhf KS miy rPuhf;ffy; epfOk; tpjj;jpid ,U Rw;Wf;fspy; 
tiue;J fhl;Lf.  

II. fPNo fhl;lg;gl;bUg;gJ Extrinsic  gpuNjrnkhd;wpy; mOj;jtpwf;fk; 0.6V  MfTs;s 
rpypf;fd; ,Uthapnahd;wpid cgNahfpj;J Nkw;Fwpg;gpl;lthW rPuhf;fYf;fhf 
cgNahfpf;fg;gl;Ls;s MlNyhl;l Nthy;w;wsthFk;.  

                                                                          

  
 

 

 

                        
,jid rPuhf;fYf;fhf nga;g;G nra;tjhapd;  Nkw;Fwpg;gpl;l re;ju;g;gq;fs; ,uz;bYk; 
gag;G Nthy;w;wstpd; cr;r ngWkhdj;ijAk; NeNuhl;l Nthy;;w;wstpidAk; fhz;f. 
 

 
d)           ,q;F ghuj;jilapw;F rkhe;jpukhf nfhs;sstpfs; xg;gkhf;fYf;F clgLfpd;wd. 
  

I. ,q;F cgNahfpf;fg;gLk; nfhs;sstpapd; tif vd;d?  

II. Xg;gkhf;fiy njhlu;e;J nga;g;G Nthy;w;wstpd; tbtj;jpid tiue;J fhl;Lf.  
 
 

 
A. fpNo fhl;lg;gl;bUg;gJ jw;fhyj;jpy; kpfTk; gpugykhd 4 mbg;G ,ae;jpuj;jpd; 

nraw;ghl;bd; tpgupg;ghFk;.,q;F KS nraw;  
ghLk; 4 gbKiwfspdhy; MdJ.Kjyhk;    
cUtpw; fhl;lg;gl;bUf;Fk;; cs;nsLf;Fk; 
mbg;G vd;gJ khwh mKf;fj;jpy; 
rpypz;lupDs; tspapid tpuptilar; nra;Ak; 
 
             
                                        



 
 

eltbf;ifahFk;.mq;F 4 x 105 Pa mKf;fj;jpy; njhFjpapid NgzpathW 

fdtstpid 2 x 10-3 
m

3 ,ypUe;J 8 x 10-3 tiuf;Fk; nfhz;L nry;fpd;wJ.mjd;gpd; 
,uz;lhk; cUtpy; fhl;lg;gl;Ls;sthW cupa me;j tsp tisakhdJ cld; 
mKf;fkhFjy; mjhtJ cWjpntg;g (adiabatic)  nraw;ghl;bw;F cl;gLtNjhL mq;F 

mKf;fkhdJ 2 x 105 Pa tiuf;Fk; mjpfupg;gNjhL fdtsthdJ Muk;g fdtsit 
md;kpf;fpd;wJ.,J neUf;fy; mbg;G vdg;gLfpwJ.mjd; gpd; %d;whk; cUtpw; 
fhl;l;gl;bUg;gJ Nghd;W tpir mbg;ghdJ gpuNahfpf;fg;;gLtNjhL mjd; %yk; 
epfo;tJ tspAld; fye;jthW fhzg;gLk; vupnghUshdJ jfdkile;J ntg;gj;ij 

ntsptpLfpd;wJ.mg;NghJ mq;F cld; (instantly) njhFjpapd; ntg;gepiyahdJ khwh 

fdtsT epiyapd; fPo; mjpfupg;fjd; fhuzkhf mKf;fkhdJ 𝑷𝟏 tiuf;Fk; 

mjpfupj;J tisakhdJ cWjpntg;g tpuptpw;F cl;gl;L mKf;fkhdJ 𝑷𝟐 tiuf;Fk;  

kw;Wk; fdtsT 8 x 10-3 m3 tiuf;Fk; mjpfupf;Fk;.mjd;gpd; ehd;fhk; cUtpw; 
fhl;lg;gl;Ls;sthW njhFjpahdJ khwh fdtsT epiyikapd; fPo; mKf;fj;jpid 

𝑷𝟐 epiyapypUe;J 4 x 105 Pa epiy tiuf;Fk; Fiwj;Jf; nfhz;L muk;g epiy 
tiuf;Fk; gazpf;fpdwJ.,J ntsptpLk; mbg;G vdg;gLfpwJ. 

 
 

a)     i          ,r;nraw;ghl;bw;fhf juTfSld; PV  tisapia tiuf  
   

ii. cs;nsLf;Fk; mbg;gpd; Muk;gj;jpy; ntg;gepiy 400K  MftpUe;jhy; mjd; 
,Wjpapy; ntg;gepiyiaf; fhz;f. 

 

iii. tpir mbg;gpd; Muk;gj;jpy; ntg;gepyiaf; fhz;f 
 

iv. njhFjpahdJ milAk; mjpfgl;r mKf;fk; (P1) ,idf; fhz;f.,r;re;jug;gj;jpy; 

ntg;gepiyia 3600K vd fUJf.  
 

b)     i          cs;nsLf;Fk; mbg;gpd; NghJ nra;ag;gLk; Ntiy vt;tsT?   
 

ii. ,e;j nraw;ghl;bw;fhf gq;fspg;G nra;Ak; thA %yf;$Wfspd; vz;zpf;ifiaf; 

fhz;f.(mfpy thA khwpyp R = 8.3 J mol-1 K-1 )  

 

iii. neUf;fy; mbg;gpd; NghJ nra;ag;gLk; Ntiyiaf; fhz;f  

iv. tpir mbg;gpd; Kjyhk; gFjpapy; (jfdkile;J ntg;gkhdJ ntsptplg;gLk;  

 

v. gFjp) njhFjpapw;F Gwk;ghf (vupnghUs; %yk;) toq;fg;gLk; ntg;gj;jpd; msitf; 
fhz;f. 

          c)          i         tpir mbg;gpd; ,uz;lhk; gFjpapy; (cWjp ntg;g tpuptilAk; gFjp) njhFjpapdhy;  

            nra;ag;gLk; Ntiy 600J MftpUe;jhy; ntsptpLk; mbg;gpd; Muk;gj;jpy; ntg;gepiy 
            iaf; fhz;f.  

ii. mjpypUe;J ntsptpLk; mbg;gpd; Muk;gj;;jpy; mKf;fk; ( P2 ) ,d; ngWkhdk; fhz;f.  

 



B. ehrh epWtdj;jpdhy; ntsptplg;gl;Ls;s Gjpa mwpf;ifapd;gb Gtpapid Nehf;fp mjpf 
ntg;gkhd cgNfhs; Jz;nlhd;W Miuahf (Radially) te;jile;jthW cs;sJ.mJ ghupa 

Nfhstbtkhd nghUshtNjhL mtjhdpf;fg;gl;Ls;sthW mjd; Miu 500m 

mstpyhFk;.,e;j mjpAau; ntg;g nghUshdJ 4000K ntg;gepiyiaf; nfhz;bUg;gNjhL mJ 
xU fUk;;nghUspw;F md;kpj;j xd;whf fUj KbAk; vd;gijAk; ehrhtpd; mwpf;ifapy; 
mlq;fpAs;sJ. 
 
a)   i       me;j JizNfhs; Jz;bdhy; fjpu;fs; fhyy nra;ag;gLk; tpfpjj;ijf; fhz;f. 

      (];nlNghd; khwpyp 5.7 x 10-8 Wm-2 K-2 )  
 

ii. cgNfhspd; ntg;gepiy T MfTk; mjd; Miu R  MfTk; Fwpg;gpl;;lnthU fdj;jpy; 

Gtpapw;fhd Jhuk; (r) MftpUe;jhy; cgNfhspd; fhuzkhf Gtpapw;F md;kpj;jjhf 

fjpu;f;Fk; nrwpT (𝚰) ,w;fhd Nfhitnahd;wpid jUf.  

 

iii. ,uT thdj;ij mtjhdpf;Fk; NghJ ,t; cgNfhshdJ 2 x 10-10 Wm-2 tYtpid 
Gtpapd; mUfpy; Vw;gLj;Jk; NghJ mJ kl;Lkl;lhf Njhd;wj; njhlq;Ffpd;wJ vd 
ehth epWtdk; njuptpj;Js;sJ.mjd;gb ,e;j cg NfhshdJ kl;Lkl;lhf 
mtjhdpf;fg;gLtJ GtpapypUe;J vt;tsT Jhuj;jpy; cs;s NghjhFk;?  

             b)     ,yq;if G+kj;jpa Nuiff;F md;kpj;jjhf fhzg;gLk; xU ehlhdgbahy; mJ 
cgNfhs;fis mtjhdpg;gjw;F kpfTk; nghUj;jkhdjhFk;.cgNfhs;fis 

mtjhdpf;Fk; Mu;ju; rp.fpshu;f; kj;jpa epiyaj;jpypUe;J mtjhdpf;Fk; NghJ 24 

ehl;fs; (24 x 106 S)  vd;w fhyj;jpDs; cgNfhspd; mtjhdpf;fg;gl;l tYthdJ 

(intensity) 2.7 x 10-8 Wm-2 mstpy; khwyilfpd;wJ vd;gJ 

fz;lwpag;gl;Ls;sJ.,f;fhyj;jpDs; cgNfhshdJ,fhyj;ij mstpl Muk;gpj;j 
re;jug;gj;jpy; Gtpapd; ikaj;jpypUe;J mjw;F fhzg;gl;l Jhuj;jpd; miuthrp Jhuk; 
gazpj;Js;sJ vd;gJ mtjhdpf;fg;gl;lJ. 

 

          i        fhyj;ij mstpl Muk;gpj;j re;ju;g;gj;jpy; Gtpapd; ikaj;jpypUe;J cgNfhspw;F  
             cs;s Jhuj;jpidf; fhz;f. 

 

ii. mjpypUe;J cgNfhshdJ Miutbtpy; (Radially) Gtpapid Nehf;fp te;jilAk; 
Ntfj;jpid fhz;f. 

 

iii. ,j;Jiz Nfhspid mtjhdpf;f njhlq;fpa re;ju;g;gj;jpypUe;J Gtp 
Nkw;gug;gpid Nehf;fp khwh Ntfj;jpy; te;jilfpd;wjhapd; Gtpapid 
md;kpg;gjw;F vLf;Fk; fhyj;jpid ehl;fspy; fhz;f.( ehnshd;wpw;fhd fhyk; 

8.4 x 104 S vdTk; Gtpapd; Miu 6400Km vdTk; fUJf) 

           C)      fpNo fhl;lg;gl;bUg;gJ ,e;j cg Nfhspdhy; tpLtpf;fg;gl;l fjpu;tPr;R khjpupapid 

gupNrhjpj;J ngwg;gl;l miy ePsk; (𝝀) vjpu; fhyy; tpir (𝚰) ,d; tiughFk;.  

 

 



i. tpd; khwpyp 2.9 x 10-3 mK  vd;wthW cila ,t; Jiz 
Nfhspdhy; Mff; $ba nrwptpy; tpLtpf;fg;gLk; fjpupd;  
miy ePsj;ijf; fhz;f. 
 

 
ii. ,j;Jiz NfhshdJ Row;r;rpaile;jthW Gtpapid md;kpf;fpd;wjhapd; NkNy tiugpid 

ckJ tpiljhspy; gpujpapl;L miyePsk; vjpu; fhyy; tpir ,idf; Fwpf;Fk; tiuGld; 
Nru;j;J tiue;J fhl;Lf. 

 
   
 


