
 

 

 

                                                          

                                                                     Essay -10 

 

 

5) ePUld; xd;Nwhnlhd;W fyf;fhj jputnkhd;W F.nt.K gug;G 1cm2 

gug;Gila U Fohapw;Fs; ,lg;gl;Ls;sJ.cUtpw; fhl;lg;gl;Ls;sthW 
nghJ ,il Kfj;jpypUe;J jputk; kw;Wk; ePu; epuy;fspd; cauk; KiwNa 

20cm kw;Wk; 16cm MFk;.ePupd; mlu;j;jpapid 1000Kgm-3 vd fUJf. 
 

a) jputj;jpd; njupahj mlu;j;jpapidf; fhz;f. 
 

b) 6cm3 fdtsT ePuhdJ tyJ Gaj;jpDs; Nru;f;fg;gLk; NghJ 
jputq;fis Ntwhf;Fk; NghJ ,il KfkhdJ efUk;  Jhuj;jpidf; 
fhz;f  

c) ,dp njupahf jputj;jpd; 6cm3 ,lg;gf;f Gaj;jpw;Fs; ,lg;gLk;  NghJ jputq;fspd; nghJ 
,il KfkhdJ efUk; Jhuj;jpidf; fhz;f.  

 

d) NkNy cUtpw; fhl;lg;gl;Ls;sthNw jput epuy;fs; fhzg;gLk; NghJ ,lg;gf;f Gaj;jpy; 
Gs;sp C ,y; Muk;gpj;J Nky; Nehf;fp nry;Yk; ntbg;gpd; fhuzkhf mjpypUe;J jputkhdJ 
xOFfpd;wjhapd; Ntwhf;Fk; nghJ KfkhdJ efUk; Jhuj;jpidAk; ,Wjpapy; ,lg;gf;f 
Gaj;jpy; vQ;rpapUf;Fk; njupahj jput eputpd; cauj;ijAk; fhz;f. 
 

e) mjd;gpd; jputq;fs; Kw;whf mfw;wg;gl;L U Fohapid Jhaikg; gLj;jp Gankhd;wpy; 

20cm caUk; tiu ePuhdJ ,lg;gl;lJ.,dp mUfpy; fhl;lg;gl;Ls;sthW U Fohapd; 
mr;Rf;fis ,izf;Fk; Nfhl;bw;F nrq;Fj;jhf tyg;gf;f Gaj;jpw;F Nkyhf  

25ms-1 Ntfj;jpy; tsp gha;r;ryhdJ gLtjw;F ,lkspf;fg;gLfpd;wJ.tspapd; 

mlu;jjp 1.2Kgm-3 MftpUe;jhy; cUthFk; jput kl;lq;fspilNaahd 
NtWghL vt;tsT?  

 

f) gpd;du; U Fohapd; Gaq;fspd; mr;Rf;fis ,izf;Fk; Nfhl;bd; topNaNa 
,lg;gf;f Gaj;jypUe;J tyg;gf;f Gaj;jpw;F tsp gha;r;ryhdJ epfo;j;jg;g 

gLfpd;wJ.,lg;gf;f Gaj;jpw;F cUNf tsp gha;r;rypd; Ntfk; 25ms-1 

MftpUe;jhYk; tyJ Gaj;jpw;F mUfpy; tsp gha;r;rypd; Ntfk; 1/5 Mf 

Fiwtile;jJ.tspapd; mlu;j;jp 1.2Kgm-3 MftpUe;jhy; jput kl;lq;fspilNa 
NtWghl;bidf; fhz;f.  
 
 
 



g) ,dp ,e;j U Foha; gupNrhjidapw;fhf fPo; fhl;lg;gl;Ls;s ehw;gf;fy; 

tbtkhd U Fohnahd;W cUthf;fg;gLfpwJ. 
 

i. ePu; epug;gg;gl;l ,e;j U Fohapid tyg;gf;fkhf 5ms-2 Ntfj;jpy; 
nfhz;L nry;yg;gl;l NghJ ePu; kl;lq;fspilNaahd NtWghL 
vd;d?  
 

ii. ,dp ,e;j U Fohapd; ,lg;gf;f Gaj;jpd; epiyFj;J mr;R gw;wp 

10 rads -1 Nfhz Ntfj;jpy; Row;wg;gl;lJ.ePu; kl;lq;fspilNaahd 
NtWghL vd;d?  

iii. ,Wjpahf ,e;j U Fohapd; ,lg;gf;f Gaj;jpd; epiyf;Fj;J mr;R 

gw;wp 10rad s-1 Ntfj;jpy; Roy;tjw;F ,lkspf;fg;gl;lJ.jw;NghJ 
jput kl;lq;fspilNaahd NtWghL vd;d?  
 

6) (RADAR –RADIO DETECTION AND RANGING) vd;gJ NubNah miyfis cgNahfpg;gjd; %yk; 

VjhtnjhU nghUspd; epiy,,af;fk; Nghd;w ngsjPf fhuzpfis njhiytpypUe;J 

mtjhdpg;gjw;fhd gpugykhd KiwahFk;.RADAR njhFjpahdJ Mfha 

tpkhdq;fs;,tpd;ntsp Xlq;fs;,Guided Missiles, Nkhl;lu; thfdk; kw;Wk; fhyepiy epfo;Tfs; 
kw;Wk; Gtpapd; mikg;G Mfpatw;iw mtjhdpf;fTk; ,J cgNahfpf;fg;gLfpwJ.,q;F 
cgNahfpf;fg;gLtJ NubNah miyfspw; fhzg;gLk; njwpg;gilAk; ,ay;gpidahFk;.cau; 
kpd;flj;Jk; ,ay;Gila (mNefkhf cNyhfq;fs;) jiuapNyh my;yJ flypDs;Nsh   

rpwe;jthW Radar  miyfis njwpg;gilar; nra;fpd;wd.Vid miyePs tpr;rj;jpid 

(Njhw;w xsp,nrq;fPo; fjpu,Gw Cjh fjpu;) Nghd;wy;yhJ gazpf;Fk; Clfj;jpdhy; 
cwpQ;rg;gLk; msT NubNah miyfspy; kpfTk; rpwpjhdgbapdhYk; kw;Wk; mNef Nkw;gug;  

Gfspy; rpwe;jthW njwpg;giltjhYk; RADAR KiwahdJ ntw;wpfukhf ePz;l Jhuj;jpy; 

,dk; fhz;gjw;F ,k;Kiwia cgNahfpf;f KbAk;.RADAR  ,d; cgNahfj;jpf; NghJ 

NubNah miyfspd; diffraction nraw;ghL kw;Wk; ,ilA+W Mfpad ,ad;wtiu Fiwthf 
,Uf;FkhW ,j;njhopy;;El;gkhdJ cgNahfpf;fg; gLfpd;wJ. 
 

a) mUfUNf fhzg;gLk; ,U nghUl;fis milahsk; fz;L nfhs;tjw;F RADAR  irif 

  Ed;Nfhspw;F (Asteroid) fhzg;gl Ntz;ba Resoluing Power MdJ NubNah 
miyapd;miyePsj;jpy; jq;fpAs;sJ vd;Dk; $w;iw ePu; Vw;Wf; nfhs;fpd;wPuh ? njspT 
gLj;Jf. 

 

b) tpkhdg;gil jsk; xd;wpy; mike;Js;s (Pulse Doppler) 

tifapyhd RADAR epiyankhd;iwf; fUJNthk;. 
,t;thwhd Nulhu;fspy; njhlu;r;rpahf miyfshdJ 
tpLtpf;fg;glhjNjhL mjpu;;ntz; njwpe;j miy 
ahdJ Fwpg;gpl;l fhyj;jpw;F xU juk; vd;wthW  
Pulse Doppler Mf tpLtpf;fg;gLfpd;wJ.Nulhu; 
irif Ed;NfhSk; irif gpwg;ghf;fpAk; XNu 
,lj;jpy; mikag; ngw;wpUg;gJk; irif 
Gpwg;ghf;fpapd; %yk; 3GHZ mjpu;ntz; 

cilaJk; kw;Wk; 5Hz mjpu;ntz; cila  
Jbg;giyahdJ gpwg;gpf;fg; gLfpd;wJ. 
(Jbg;giy vd;gJ nrf;fd; xd;wpy; gpwg; 
gpf;fg;gLk; Jbg;Gfspd; vz;zpf;if)  



mt; tpkhd gilj;jsj;jpy; fhzg;gLk; tpkhd vjpu;g;G Missile fis ,af;Ftjw;F 
,e;j Nulhu; njhFjpahdJ cgNahfpf;fg; gLfpwJ.mg;gilj; jsj;jpw;F Nkyhf xNu 
fpilj; jsj;jpy; gazpf;Fk; tpkhnkhd;wpd; fhuzkhf mUfpy; gpwg;gpf;fg;gLk; ,U 
iriffs; gw;wpa juTfs; fPo; Fwpg;gpl;lthwhFk;. 
 
i. tspapy; kpdfhe;j miyapd; Ntfk; c k; tpkhdj;jpd; khwh Ntfk; V (≪ 𝒄) MfTk; 

1,2  Mfpa re;ju;g;gq;fSf;fhf Detector ,dhy; mtjhdpf;fg;gLk; nlhg;yu; 
mjpu;ntz; ,lg;gngau;r;rpahdJ               kw;Wk;    

             vd fhl;Lf.  

ii. Mfha tpkhdj;jpd; Ntfk;                     ,dhy; fpilf;fg; 
ngWfpwJ vd fhl;Lf. 
 

iii. NkNy (i) (ii)  $w;Wf;fis cgNahfpj;J  Mfha tpkhdj;jpw;fhd Ntfj;jpid 

𝜽𝟏, 𝜽𝟐 ,y;yhky;  ngw;Wf; nfhs;f.  

iv. Nulhu; miyfspd; mtjhdpg;gpd; NghJ gpw;g;gpf;fg;gl;l mtjhdpf;fg;gl;l 
miyfspd; nrwpT kpfTk; Kf;fpakhdJ.NkNy re;ju;g;gk; xd;wpid fUjp gpwg; 
gpf;fg;gl;l Nulhu; miynahd;W Nfhs tbtpy; guk;gyilfpd;wJ vdf; fUjp 

gpwg;gpf;fg;gl;l tYtpid P1 vd vLj;J tpkhdj;jpd; mUNf nrwptpw;fhd 

Nfhitnahd;wpid P1 kw;Wk; R1  rhu;gpy; jUf. 
 

v. cupa  mt; tpkhdkhdJ RADAR  miyapd; njwpg;gpy; gq;fspf;Fk; gypj gug;gsT  

(Cross section of RADR ) 𝝈 MfTk; Detector ,d; gypj gug;gsT At  MfTk;,Detector 

,d; irif eak; Gt = (njhFjpapw;Fs; cs;nsLf;fg;gLk; miyapd; 

tY/njhFjpapid te;jilAk; miyapd; tY) vd vLj;J njwpg;gile;j RADAR 
miy ntw;wplk; KStJk; Nfhs tbtpy; guk;gyilfpd;wJ vd fUjp Kjyhk; 

re;ju;g;gj;jpw;fhf ntsptplg;gl;l irifapd; tY (Pt ) MdJ njhFjpapDs; 

cs;nsLf;fg;gl;l tY (Pr )  cld; tfpf;Fk; tpfpjkhdJ              ,dhy; 
fpilf;fg; ngWfpd;wJ vd fhl;Lf. 
 
 

vi. 𝝅 =3 ,Gt = 0.8 At = 36m2 ,𝝈 = 10m2 Pt = 1013W  Kjyhk; re;ju;g;gj;jpw;F cupj;jhd 

P1= 1.25W  ,uz;lhk; re;jug;gj;jpw;F cupj;jhd P1 = 20W  MftpUe;jhy; R1 kw;Wk; 

R2 Mfpatw;wpd; ngWkhdq;fisf; fhz;f.  

 

vii.                                                            MftpUe;jhy; Mfhatpkhdj;jpd; Ntfj;jpidf; 
fhz;f.  
 
 

C)    jw;fhyj;jpy; Aj;j Kidfspy;  RADAR  njhoy;El;gj;jpw;F mfg;glhky; Af;j tpkhdq;fs; 

gwg;gj Kf;fpa tplakhFk;.mjw;fhf (RADAR JAMMING) vd;w KiwahdJ 
cgNahfpf;fg;gLfpd;wJ).,q;F epfo;tJ vd;dntd;why; njwpg;gile;j Nulhu; miyapw;F 
nghUj;jkhd mjpu;ntz; cilaJk; te;jilfpd;w miyapd; mtj;ij kw;Wk; mjd; 
nrwptpw; fhzg;gLk; NubNah miyapid tpkhdj;jpdhy; Nulhu; miy Detector ,d; gf;fk; 
tpLtpf;fg;gLtjhFk;. 

 



i. Nulhu; miy jLg;G KiwahdJ Nkw;Fwpg;gpl;lthW epfof; $bajhf ,Ug;gjw;F 
cupj;jhd ngsjPftpay; epfo;tpid (Phenomena) ngaupl;L mjd; rhu;gpy; 
Nkw;Fwpg;gpl;l KiwahdJ epfOk; tpjj;jpid njspT gLj;Jf.  
 

ii. Mfha tpkhdj;jpdhy; Nkw;Fwpg;gpl;l Kjyhk; kw;Wk; ,uz;lhk; re;ju;g;gq;fspy; 
ntsptplg;gl Ntz;ba miyfspd; nrwpT, Kjyhk; kw;Wk; ,uz;lhk; 
re;jug;gq;fspy; miyfspd; mjpu;ntz;fspilNaahd NtWghl;bidAk; fhz;f. 
 
 

7) a)   Nfhstbtkhd jput Fkpopd; cl;Gwkhf Nkyjpf mKf;fk; ∆P ,w;fhd Nfhitapid  

   jputj;jpd; Nkw;gug;gpOtpir T kw;Wk; Fkpopd; Miu r  rhu;gpy; jUf;. 
 
 b)  cUtpw; fhl;lg;gl;Ls;sthW U Fohapd; tbtpyhd 
   F.nt.Miu rpwpajhd Fohnahd;wpid 

cgNahfpj;J jputj;jpd; epuk;gyhtp mKf;fj;ij 
md;dsthf fhz;gjw;F khztndhUtdhy; Kiw 

   nahd;W Kd;itf;fg; gLfpd;wJ. 
 
   Muk;gj;jpy; cUtpw; fhl;lg;gl;Ls;sthW 

njhFjpahdJ fhzg;gLtJld; Gaq;fspy ePu; 

kl;lq;fspilNa  NtWghL h MftpUe;jJ.B 
GakhdJ ePu; Mtpapdhy; epuk;gyile;J 
fhzg;gLtNjhL mt;ntg;gepiyapy; ePupd; 

epuk;gyhtp mKf;fk; P  MFk;. 
 

   tspkz;ly mKf;fk; P0  MtNjhL rtu;f;fhu; glyj;jpd; Miu r  MFk;.Gak; B ,y; ePu; 

Nkw;gug;gpw;F Nkyhd tspapd; fdtsT V MtNjhL X miwapd; gFjpia jtpue;j 

Fohapd; Vida gFjpfspd; F.nt.K gug;G A MFk;.rtu;f;fhu fiurypd; Nkw;gug;gpo 

tpir T MtNjhL ePupd; mlu;j;jp 𝝈 MFk;. 
 

i. NkNy cUtpw;; fhzg;gLk; epiyiapd; fPo; rtu;f;fu glyj;jpd; tl;l Miuapw;fhd 
Nfhitapid h,𝝈,g kw;Wk; T rhu;gpy; ngw;Wf; nfhs;f. 

 

ii. Rtu;f;fhu glykhdJ cile;J Nghfhky; ePu; kl;lkhdJ fhzg;glf; $ba 
mjpfgl;r cauk; H ,w;fhd Nfhitapid jUf. 

 

iii. Nkw;Fwpg;gpl;l re;ju;g;gj;jpy; B Gaj;jpDs; cs;s csu; tspapd; %yk; 

Vw;gLj;jg;gLk; mKf;fj;jpw;fhd Nfhitapid T,r,P0 kw;Wk; P rhu;gpy; jUf. 
 

c)         gpd;du; X  miwf;Fs; ePuw;w CuSO4  Nru;f;fg;gl;lNjhL Nru;f;fg;gl;l ePuw;w CuSO4 ,d;    

   fdtsT Gwf;fdpf;fj;jf;f mstpw; rpwpanjdTk; mjdhy; Gak; B ,Ys;s ePuhtpia  
   cwpQ;rp epuk;gyw;wjhf;Ffpd;wJ vdTk; fUJf. 
 

i. NkNy miw X ,w;Fs; ePuw;w CuSO4  Nru;f;fg;gl;l gpd; rtu;f;fhu glyj;jpd; 
tl;l Miuia Kd;du; fhzg;gl;l ngWkhdj;jpNyNa NgZtjw;F vjpu;ghu;f;fg; 
gLfpd;wjhapd; fPo; Fwpg;gpl;l xt;nthU fhuzpAk; vt;thW khwyila Ntz;Lk; 
vd;gij fhuzj;NjhL njspT gLj;Jf.  



a) ePu; kl;lq;fspilNa NtWghL  
b) Nkyjpfkhf ePupid Nru;f;f Ntz;Lkh/ ,y;iyah vd;gJ 

 

ii. X miwapw;Fs; epuw;w CuSO4  Nru;f;fg;gl;l gpd; MiuahdJ NkNy Fwpg;gplg; 

gl;Ls;s epiyapNyNa Ngzg;gLfpd;wjhapd; B Gaj;jpy; mf csu; tspapd; 

mKf;fj;jpw;fhf Nfhitnahd;wpid T,r,P0  rhu;gpy; jUf;. 

 

iii. Rtu;f;fhu glyj;jpd; Miuia khwpypahfg; NgZtjw;F Gak; A ,w;Fs; 

Nru;f;fg;gl;l ePupd; fdtstpd; cauk; h MftpUe;jhy; mt;ntg;g epiyapy; 

ePupd; epuk;gyhtp mKf;fk; P apw;fhd Nfhitapidj; jUf. 

 
 

8)    a)        cUtpw; fhl;lg;gl;Ls;sthW U fhe;jkhdJ  
          jl;L juhrpd; kPJ itf;fg;gl;Ls;sJ.fhe;j 

j;jpd; KidTfspilNa  itf;fg;gl;Ls;s 
          fk;gpahdJ mUfpy; nghUj;jg;gl;bUg;gJ 

mjd; ePsj;jpd; 4.2cm gFjpahdJ fhe;j 
Gyj;jpw; fhzg;gLkhwhFk;.fk;gpapDhlhf 
kpd;Ndhl;lkhdJ ghahj NghJ juhrpd; 
thrpg;G 159.72 g MFk;.kpd;Ndhl;lkhdJ 
fk;gpapDhlhfg; ghAk; NghJ juhrpd; 

thrpg;G 159.46 g  MFk;. 
 

i. NkNy re;jug;gq;fs; ,uz;bYk; juhrpd;  thrpg;Gfs; NtWgLtjw;fhd 
fhuzk; jUf. 

 

ii. fk;gpapDhlhf kpd;Ndhl;lj;jpd; jpir fljhrpapw;F cs;Nsah? my;yJ 
ntspNaah? ckJ tpilf;fhd fhuzk; jUf. 
 

iii. fk;gpapd; mUNf fhe;j Gyj;jpd; gha mlu;j;jpaidf; fhz;f. 

 

iv. fk;gpapDhlhd kpd;Ndhl;lj;jpd; jpirapid vjpu; jpirahf khw;wpdhy; 
juhrpd; thrpg;gpid jUf. 
 

v. juhR jl;bd kPJ Spirally  khwyilAkhW tpirapidg; ngw;Wf; 
nfhs;tjw;F Kiwnahd;wpid MNyhrpf;Ff.  
 

b)                  cUtpw; fhl;lg;gl;Ls;sthW fljhrpapDs; nraw;gLk; fhe;j Gyk; kw;Wk; 

xd;wpypUe;J xd;W 2.5cm  ,ilntspapy; itf;fg;gl;Ls;s flj;jp 
jfLfspdhy; cUtpw; fhl;lg;gl;Ls;s gpuNjrk; mike;Js;sJ.gbg;gbahf  

         mjpfupf;Fk; mOj;j NtWghlhdJ jfLfs; ,uz;bw;Fk; 
gpuNahfpf;fg;gLtJ mjd; ngWkhdk; 400V ,id neUq;Fk; NghJ 
,yj;jpudpd; ghijahdJ Neu;NfhlhFkhWk;. 

 
 
      
 
 



i. cUtpw; fhl;lg;gl;Ls;sthW Nky; flj;jp jfl;bd; Kidthf;fk; 
vt;tsT?  

 

ii. jfLfspilNa epiykpd; Gyr; nrwptpidf; fhz;f.  

 

iii. epiy kpd;Gy nrwptpd; fhuzkhf ,yj;jpudpd; kPjhd tpirapidf; 

fhz;f.(,yj;jpudpd; Vw;wk; 1.6 x 10-19 C MFk;)  

 

iv. Hatch nra;ag;gl;Ls;s gpuNjrj;jpy; fhe;jgha mluj;jp 1 x 10-3 T  
MftpUe;jhy; NkNy cUtpd; gb ,yj;jpudhdJ ,af;fkiltjw;F 

mjw;F ,Uf;f Ntz;ba NtfkhdJ 1.6 x 107 ms-1 vd fhl;Lf. 

v. Nkw;Fwpg;gpl;l Ntfj;jpy; ,yj;jpuid Mu;KLfyilar; nra;tjw;F 

gpuNahfpf;fg;gl Ntz;ba mOj;j NtWghL V ,idf; fhz;f. 

( ,yj;jpudpd; jpzpT 9.1 x 10-31Kg )  

 

    
   9)   

A. fPNo cUtpw; fhl;lg;gl;bUg;gJ gy;khdpahFk;.,q;F rhtp D MdJ 
tOf;fpr; rhtpahFk;.cgNahfpf;fg;gl;Ls;s fy;tNdhkhdpapd; G+uz 

cl;jpUk;gy; kpd;Ndhl;lk; 1mA  MFk;. 

 
 

 

a)  i  ,g;gy;khdpapid mk;gpau;khdpahf,Nthy;w;Wkhdpahf kw;Wk; Xk;khdpahf 
cgNahfpf;Fk; NghJ tOf;fpr; rhtpahdJ ,izf;fg;gl Ntz;baJ 
vg;gFjpapyhFk;? (𝑺𝟏, 𝑺𝟐, 𝑺𝟑)  

 

ii. R  ,d; ngWkhdj;ij R0  rhu;gpy; fhz;f.  

 

iii. tOf;fpr; rhtpapid S3 ,w;F gpuNahfpj;J S4 MspahdJ %lg;gLk; NghJ 
njhFjpapDhlhf ghAk; mjpfgl;r kpd;Ndhl;lk; vt;tsT?  



iv. R0  tpd; ngWkhdk; 1mΩ  Mf ,Uf;Fk; NghJ X,Y,Z  jilfspd; ngWkhdk; 
fhz;f.  
 

i. Rw;wpy; njhlupy; ,izf;fg;gl;L fhzg;gLk; 200mV  ru;trkkhd 
kpd;fyq;fs; %d;wpdhyhd kpd;fyj; njhFjpapDhlhf fhzg;gLk; 
mOj;j NtWghl;bid kpfTk; czu;jpwdhf mstpLtjw;fhf 
cgNahfpf;fg;gl Ntz;ba Nthy;w;wsT tPr;rk; vt;tsT?  
 

ii. mr;re;ju;g;gj;jpy; fhl;bapd; jpUk;gy; 2 mstpilfshf fhl;bapUe;jhy; 
kpd;fyj; njhFjpapDhlhff; fhzg;gLk; mOj;j NtWghL vt;tsT?  
 

iii. kpd;fyj; njhFjpapDhlhf gha;e;j kpd;Ndhl;lk; 10-2A  mstpy; 
fhzg;gl;lJ.mk;kpd;Ndhl;lj;ij kpfTk; czu;jpwd; kpf;fjhf 
mstpl;l re;ju;g;gj;jpy; fhl;bapd; jpUk;gy; 4 mstpilfisf; 
fhl;bapUe;jJ.fy;tNdhkhdpapDhlhd kpd;Ndhl;lj;jpd; ngWkhdk; 
kw;Wk; kpd;fyj;jpd; mfj;jil Mfpatw;iwf; fhz;f. 
 

iv. khWe;jil r MdJ cgNahfpf;fg;gLtJ vjw;fhf?  

 

v. khWe;jil r ,d; ngWkhdk; fhz;f?  

 

                   B)   a)   cUtpw; fhl;lg;gl;bUg;gJ 5T  gUkZila rPudh fhe;j GykhdJ guk;gyile; 
jpUf;Fk; gpuNjrj;jpy; itf;fg;glbUf;Fk; jilAldhd 

             1.2m2 gug;gsTila miu tl;l tbtkhd jlkhFk;.,j; 
             jlkhdJ rPuhd Nfhz Ntfj;jpy; fhe;j Gyj;jpDs;  

             rPuhd Nfhz Ntfj;jpy; Row;wg;gLfpd;wJ.(π =3 )  

 

i. cUtpw; fhl;lg;gl;Ls;sthW jlj;jpy; Jhz;l  
gl;Ls;s kp.,.tp ,idf; fhz;f. 
 

ii. fhyj;NjhL jlj;jpDs; mOj;j NtWghlhdJ 
khwy; milAk; tpjj;jpid tiff; Fwpf;Fk; 
tigpid tiue;j fhl;Lf.  
 

iii. Jhz;lg;gl;l kpd;dpaf;f tpirahdJ VjhtnjhU cghaj;jpd; %yk; 
ntspNa vLj;J 5.4V /10W Neu; kpd;Ndhl;lj;jpd; %yk; nraw;gLk; kpd; 
cgfuznkhd;wpid ,aq;f itg;gjw;F khztndhUtd; 
Kaw;rpf;fpd;whd;.ck;kplk; 0.3V mOj;jtpwf;fk; cila Ge  ,Utha;fs; 
ehd;F toq;fg;gl;bUe;jhy; Nkw;Fwpg;gpl;l nraw;ghl;bid ntw;wpfukhf 
epiwNtw;wpf; nfhs;tjw;F nghUj;jkhd Rw;nwhd;wpid cUthf;Ff. 
 

 

iv. Nkw;Fwpg;gpl;l jlkhdJ RoYk; 
tpfpjj;ij ,U klq;fhf;fp cilT 
Nthy;w;wsT 5.4V cila nrdu; ,U 
thapahdJ cUtpw; fhl;lg;gl;ls;s 
thW gpuNahfpf;fg;gl;Ls;sJ.nrdu; ,U 



thapDhlhf ghaf; $ba mjpfgl;r kpd;Ndhl;lkhdJ 2A  MftpUe;jhy; jil R 
,w;fhf nghUj;jkhd Fiwe;jgl;r ngWkhdj;ijf; fhz;f. 
 

v. VjhtnjhU fhuzj;jpdhy; R ,d; ngWkhdkhdJ NkNy fzf;fplg;gl;l ngWkhdj;ij 
tpl Fiwtile;jpUe;jhy; Rw;wpy; Vw;gLk; jhf;fk; vd;d?  
 

 

 

   b)       i          cUtpw; fhl;lg;gl;bUg;gJ Kd; 

Kff; Nfhly; mOj;jk; 0.7V 
cila rpypf;fd; ,Uthapapid 
cgNahfpj;J cUthf;fg;gl;Ls;s 
tpNrl Rw;whFk;. ,q;F ABCD 

nga;gpw;F 0--6V Nthy;w;wsthdJ  
khw;wp  toq;fg;gl;Ls;sJ.fPNo 
fhl;lg;gl;Ls;s ml;ltiapdy; 
ABCD ,w;F toq;fg;gl;Ls;s 
nga;g;gpd;gb gag;G Nthy;w;wsit 

           fhz;f.,q;F fhl;lg;gl;Ls;s 

jilfisf; fUJk; NghJ R1 >> 

R2  

 

 

       10)        

 

        A)     ghlrhiynahd;wpd; gpujhd kz;lgj;jpy; 

Ventilation Process njhlu;;ghd jfty;fs; 
ml;ltizapw; Fwpg;gpl;lthwhFk;.gpujhd 
kz;lgj;jpd; mfyk; 20m kw;Wk; ePsk; 50cm 

kw;Wk; ruhtup cauk; 4m ,dhyhd G+uz 
fdrJukhff; fUjyhk;.kz;lgj;jp Ds; 
tspgjdhf;fp ,ae;jpuq;fs; (8) 
nghUj;jg;gl;Ls;sNjhL ,t;tpae;jpuq;fs; 
provisionally ,Utpjkhf nraw;gLfpd;wd. 
kz;lgj;jpDs; mku;e;jpUf;Fk; khztu;fspd; 
vz;zpifapw;F Vw;g ePuhtpapid 
mfw;wf;$bajhf ,Ug;gNjhL Njitahdhy; 
Fspu; fhw;wpid kz;lgj;jpw;Fs; cs;nsLf;fTk; 
KbAk;.kz;lgj;jpd; thapw; fjTfs; 
jpwe;jpUf;Fk; NghJ tsp gjdhf;fy; 
nraw;ghl;bw;F ,ilA+W Vw;glhky ,Ug;gjw;F 
fjTfSf;F Nkyhf (Air Curtains) (6) 
cgNahfpf;fg; gl;Ls;sd.tspgjdhf;fp 
,ae;jpuq;fs; ahTk; XNu rkkhd tpfpjj;jpy; 
ePuhtpapid ntspNaw;Wfpd;wd. fzpg;gPl;bw;F 
Njitahd juTfs; fPNo jug;gl;Ls;sd. 

 

        (,urj;jpd; mlu;j;jp 13600 Kgm-3  mfpy thA khwpyp 8.3 mol-1 K-1 )  



a) Tspgjdhf;fy; nraw;ghL epfohj NghJ kz;lgj;jpf; ntg;gepiy 26℃ MtNjhL 

kz;lgj;jpd; gdpgLepiy 16℃ vd fz;lwpag;gl;Ls;sJ.kz;lgj;jpd; rhuPug;gjid fhz;f. 

 

b) khztu;fs; cl;gpuNtrpf;Fk; Kd; tsp gjdhf;Fk; ,ae;jpuq;fs; (4) ,id kl;Lk; ,af;fp 

ePuhtpahdJ ntspNaw;wg;gLfpwJ.tsp gjdhf;fp xd;wpdhy; 8 gs-1 vd;w tpfpjj;jpy; 10min 
fhyj;jpDs; ePuhtpahdJ mfw;wg;gLfpd;wjhapd; ,f;fhy tPr;rj;jpy; rhuPug;gjd; 
khwyilAk; ruhrup tpfpjj;jpidf; fhz;f.kzlgj;jpDs; tspapd; ntg;gepiyahdJ 
khwpypahff; fhzg;gLfpwJ. 
 

c) khztu;fs; 1000 Ngu; cl;gpuNtrpj;j gpd; NkYk; (2) tspgjdhf;fp ,ae;jpuq;fs; ,uz;L 
,af;fg;gLfpd;wd.50 Sec fhyj;jpd; gpd; kz;lgj;jpDs; Gjpa rhuPug;gjd; 40% khf 
,Ue;jjhapd; khztndhUtdhy; ePuhtpahdJ  tpLtp;ffg;gLk; tpfpj;jpidf; fhz;f.,q;F 
kz;lgj;jpDs; ntg;gepiyahdJ Kd;ida ngWkhdj;jpNyNa fhzg;gLfpd;wJ vd 
fhl;Lf.  
 

d) kpd; tspjpiu (Air Curtain) nraw;glhj re;ju;g;gj;ijf; fUJf.jw;NghJ kz;lgj;jpDs; 

ntg;gepiyahdJ 26℃ Mf fhzg;gLtNjhL Gwr; #oy;  ntg;gepiyahdJ 30℃ Mf 

,Ug;gNjhL Gwr; #oypy; rhuPug;gjd; 60%  MFk;.,dp kz;lgj;jpd; thapw; fjTfs;  
jpwf;fg;gl;L njhFjpahdj cWjp epiyia milAk; tiu tplg;gl;lJ.njhFjpapd; 
ntg;gepiy khwpypahff; fhzg;gl;lhy; kz;lgj;jpDs; Gjpa rhuPug;gjid fhz;f. 

 

e) NkNy (d) re;ju;g;gj;jpd; gpd; kz;lgj;jpd; thapw; fjTf;s %lg;gl;L kz;lgj;jpDs; 
ntspahdJ epuk;gyilar; nra;ag;gl;lJ.,dp tsp gjdhf;fp ,ae;jpuq;fs; (8) k; ,af;fg; 
gl;lNjhL ePuhtpapid ntspNaw;Wtjw;F Nkyjpfkhf Fspu; tspNahl;lk; cs;nsLf;fg; 

gLtjpdhy; ntg;gepiyia 18℃ tiuf;Fk; Fiwf;fg;gl;lJ.(5) epkplq;fspd; gpd; 
kz;lgj;jpDs; Gjpa rhuPug;gjid fhz;f.  

f) kz;lgj;jpDs; Fspu; tspapid cs;nsLg;gjw;fhf rptpypq;fpy nghUj;jg;gl;Ls;s rJu 
tbtkhd tpNrl tsp gjdhf;fp (3) cgNahfpf;fg; gLfpd;wd.toikahd tsp gjdhf;fp 
,ae;jpuq;fis epWj;jp rptpypq;fpy; nghUj;jg;gl;Ls;s ,ae;jpuq;fis kl;Lk; ,af;fp 
vy;yh thapw; fjTfisAk; %b cs;Ns ntspapid epuk;gyilar; nra;jhy; fhyj;Jld; 
kz;lgj;jpd; rhuPug;gjd; kw;Wk; jdp <ug;gjd; khwyilAk; tpjj;jpid xNu 
mr;Rf;fspilNa tiue;J fhl;Lf. 
 

  

    B)     Rakhf xspUk; g+Nfhs nghUs; el;rj;jpuk; vdg;gLfpwJ.,e;elrj;jpuq;fspy; njhlu;r;rpahf fU 
cUfy; jhf;fk; epfo;fpd;wJ.mjd; %yk; el;rj;jpuq;fspy; fUr; rf;jpapid ntg;gk; kw;Wk; 
xspahf khw;wkilfpd;wd.Gtpapw;F kpfTk; md;kpj;j el;rj;jpuk; #upadhtNjhL mfpykhdJ 
cUthf;fg;gl;bUg;gJ #upad Nghd;w kpy;ypad; mstpyhd  el;rj;jpuq;fs; xd;W Nrue;J 

cUthf;fpa ghupa Milky Way ,d; %ykhFk;.el;rj;jpuq;fSf;F cupa fzpg;gPl;bd; NghJ xsp 

tUlk; kw;Wk; #upa jpzpT ( M0 = 2 x 1030 Kg) Mfpa fdpaq;fs; cgNahfpf;fg;gLfpd;wd. 
      
     #upadpdhy; vy;yh jpirfspYk;  Kg;gupkhdj;jpy; fjpu;fs; ntsptplg;gLtNjhL nrf;fd; 

xd;wpy; ntsptplg;gLk; rf;jpahdJ #upadpd; luminance vdg;gLfpwJ.Gtpapd; XuyF Nkw;gug;gpd; 

kPJ XuyF fhyj;jpy; gLk; #upa rf;jp #upa khwpyp vdg;gLfpwJ.Equidor mUNf  

     #upa khwpypapd; ruhrup ngWkhdk; 1400Wm-2 MFk;.#upadp;d; mfj;jpd; jd;ikia Ma;T 
nra;tjw;F gy;NtW Kiwfis cgNahfpj;J gy khjpupfs; cUthf;fg;gl;Ls;sd.mtw;iw 
cgNahfpj;J #upadp;d; mfj;jpd; jd;ik njhlu;ghf gpd;tUk; KbTfSf;F tu KbAk;. 

 



I. #upadpw;F cs;Ns gazpf;Fk; NghJ Moj;Jld; ntg;gepiy cau;tiltNjhL 

#upadpd; ikaj;jpy; ntg;gepiy 1.5 x 106 K  MFk;.  
 

II. #upadpd; cs;Ns gazpf;Fk; NghJ Moj;Jld; mKf;fKk; mjpfupg;gNjhL #upadpd; 

ikaj;jpy; mKf;fk; 1 x 106 Pa  vd;w mstpyhFk;. 
 

III. #upadpDs; fhzg;gLk; thAf;fspy; 70%  Ijurd; 28%  <ypak; vQ;rpait ghu 
%yfq;fSkhFk;.  

IV. #upadpd; Nkw;gug;gpy; mlu;j;jp 10Kgm-3 MtNjhL ikaj;jpy; mlu;j;jp 2 x 104 Kgm-3  

mstpyhFk;.#upadpd; ruhrup mlu;j;jp 1500Kgm-3 mstpypUf;Fk;. 
 
#upadpDs; epfOk; fUf;fspd; cUfypd; jhf;fkhdJ Ijurd; mDf;fs; (4) <ypak; 
mDnthd;W nghrpl;Nuhdfs;; ,uz;lhf khw;wkilfpd;wd.,q;F epfOk; jpzpT 
,og;gpd; %yk; ntg;gr;rf;jp kw;Wk; xspr;rf;jp gpwg;gpf;fgLfpd;wd.  
 

 a)     i         fUtpd; cUfypd; jhf;fk; vd;why; vd;d?  
     

II. #upadhdJ jd;ndhspu; nghUshf nraw;gLtJ vt;thW?  

 

III. Xsp tUlj;jpid SI myfpy; Fwpg;gpLf  
 
 

     b)   i         fUk;nghUs; vd;why; vd;d?  
 

II. fUk;nghUspw;F cupj;jhd ];nlNghdpd; tpjpapidf; Fwpg;gpLf. 

III. #upad; kw;Wk; GtpapilNaahd ruhrup Jhuk; 1.5 x 1011 m MftpUe;jhy; #uadpd;  

Luminance ,idf; fhz;f. 
 

IV. #upadpd; ruhrup Miu 7 x 108 m MftpUe;jhy; #upadpd; Nkw;gug;gpy; ntg;gepiyiaf; 

fhzf;.(];nlNghd; khwpyp 5.7 x 10-8 Wm-2K-4 )  

V. #upa epwkhiyapd; mjpfgl;r nrwptpw;F cupj;jhd miyePsj;jpd; fhz;f.(tpd; 

khwpyp 3 x 10-3 mK )   

 

             C)   i        #upadpDs; epfOk; fUtpd; cUfypd; jhf;fj;jpid jUf.  
 

II. xU [jurdpd; cUfypd; NghJ epfOk; jpzptpd; ,og;gpid fhz;f.H,He  mD 

kw;Wk; nghrpjpudpd; jpzpTfs; KiwNa 1.00782 U kw;Wk; 4.00261U kw;Wk; 5.5 x 10-4 U 

 

III. xU Ijurdpd; cUfypd; NghJ ntsptplg;gLk; rf;jpapidf; fhz;f. 
IV. 1KW  tYtpy; rf;jpahdJ gpwg;gpf;f gLfpd;w NghJ vt;tpfpjj;jpy; Ijurdpd; 

ghtizahdJ epfOk;?  
 
 

 
 

  



         
        

 
     
         

                        
                                                  
               

    

   

 

 

 

 

 

 

 

 

 

 

 

 


