
 

5) (a)  i)   jputnkhd;wpy; nghUnshd;W mkpo;e;J kpjg;gjw;fhd Njitapid Fwpg;gpLf. 
II) jpzpT M cila nghUnshd;W mlu;j;j;p 𝝆 cila jputj;jpDs; mkpo;e;J 
kpjf;Fk; re;jug;gj;jpy; M,𝝆 kw;Wk; V Mfpatw;wpilNaahd njhlu;gid jUf. 

 
NkNy fhl;lg;gl;Ls;sthW Xlj;jpDs; fhzg;gLk; rpypz;lu; tbtkhd 
ghj;jpuj;jpDs; ed;whf njhLifapYs;sthW nghwpKiw Krynkhd;W Nky; 
fPohf gazpf;f tplg;gLtjd; %yk; rpypz;lu; tbtkhd ghj;jpuj;jpDs; 
fdtstpid NtWgLj;jf; $bajhf cs;sNjhL>mjd; %yk; mjDs; ePu; 
kl;lj;ij NtWgLj;jf; $bajhfTk; cs;sJ.Nkyjpf njhFjpnahd;wpid 
cgNahfpj;J Xlk; kw;Wk; rpypz;lu; Mfpatw;wpDs; tsp mKf;fk; tspkz;ly 
mKf;fj;jpw;F vg;NghJk; rkkhFkhW Ngzg;gLfpwJ. 
(fPNo fzg;gPl;bw;F fly; ePupd; mlu;j;jp 103 Hgm-3 vd vLf;Ff)  
 
I) Xlj;jpd; KS fdtsT 2m3 MftpUe;jhy; flypy; mkpo;e;J kpjf;Fk; 

NghJ mf;fdtstpd; 
𝟏

𝟐𝟎
 MdJ fly; kl;lj;jpw;F Nkyhff; fhzg;gLkhW 

kpjf;fpd;wjhapd; Xlj;jpDs; cs;slq;fpAs;stw;wpd; mlu;j;jpapidf; 
fhz;f.(,q;F KrykhdJ mjd; Mff; jho;thd epiyapy; fhzg; 
gLfpwJ vd fUJf)  

 

II) Kryj;jpd; F.nt.K.gug;G 0.5m2 MftpUe;jhy; ghj;jpuj;jpid flypDs; 
%o;fr; nra;tjw;F Kryj;jpid cau;j;j Ntz;ba cauj;jpidf; fhz;f. 
 



III) flypd; mbapypUe;J ghJfhg;ghdthW mjdhy; (Kryk;)  NkNy nfhz;L 
tuf; $ba Mff; $ba jpzptpidf; fhz;f. 
 

IV) flypd; mbapypUe;J ngwg;gl;l Sample fs; fsQ;rpag;gLj;jg;gl;l gpd; 
mjid Nky; Nehf;fp gazpf;fr; nra;tjw;F 0.025cm3 msT ePuhdJ 
ntspNaw;wg;gl Ntz;Lk; vd fz;lwpag;gl;bUe;jhy; sample fspd; 
jpzptpidf; fhz;f. 
 

c) XlkhdJ 500m Mokhd flypd; mbapy; fhzg;gLk; re;jug;gj;jpidf; fUJf. 
 

I) Kryj;jpd; kPjhd Nkyjpf mKf;fj;ijf; fhz;f. 
 

II) Kryj;jpd; kPJ gpuNahfpf;fg;gLk; Nkyjpf; tpirapidf; fhz;f. 
 

III) mjpypUe;Njh my;yJ NtW KiwapNyh 500m Moj;jpy; 25kg Sample ,id 
Vw;wpf; nfhz;Ls;s cgfuzj;ij fly; kl;lk; tiu gazpf;fr; 
nra;tjw;F Kryj;jpdhy; nra;a Ntz;ba Mff; Fiwe;j Ntiyapidf; 
fhz;f.  
 

d)    I)   Xlj;jpd; GNuhg;ngyu; MdJ fPNo cUtpw; fhl;lg;gl;Ls;sJ.(gupkhzj;jpw;F 
tiuag;gltpy;iy)  

   cUtpw; fhl;lg;gl;Ls;s juTfis cgNahfpj;J gw;rpy;Y A MdJ epkplk; 
xd;wpw;F 31.25 Rw;Wf;fs; (r.p.m.) vd;w Nfhz Ntj;jpy; Roy;fpd;wjhapd; 
Propeller Blade ,dhy; tl;ltbt F.nt.K. ,id cila ePu; epuypid 
gpd;Nehf;fp js;Sfpd;wJ vd fUjp xlj;jpw;F Kd;dhy; cUthFk; ce;J 
tpirapid (Thrust force) fhz;f. 

   (Propeller %yk; fly; ePupw;F  toq;fg;gLk; ruhrup NtfkhdJ mjd; njhlyp 
Ntfj;jpd; miuthrp vd fUJf.π=3 vd fUJf)  



ii) Nkw;Fwpg;gpl;l ce;Jif tpirapd; fPo; XlkhdJ fpilahf 10ms-1 vd;w rPuhd 
Ntfj;jpy; Kd;Ndhf;fpg; gazpf;Fk; NghJ ,ae;jpuj;jpd; tYtpidf; fhz;f. 

 

    6) Nyru; vd;gJ mUl;lg;gl;l fjpu;fspd; fhyypdhy; xspapd; tpupay; vd;gij kbj;J 
fhl;LtjhFk;.(Light amplification by stimulated Emmillion of Radiation)  

               Nyru; fw;iwapid gltpLjy; gpujhdkhf 3 nraw;ghLfspd; fPo; epfo;fpd;wJ. 

              Nyru; xspapid cUthf;Ftjw;F nghUj;jkhd Ntru; Clfnkhd;W (jputpak;) 
fhzg;gly; Ntz;Lk;.Nyru; Clfj;jpw; fhzg;gLk; mDf;fs; setting mile;jgpd; 
Ra-fhyy; kw;Wk; mUl;lg;gl;l fhyy; Mfpa ,U nraw;ghLfspdhYk; Gtp 
epiyapid (cWjp epiy) milfpd;wJ. 

      Nyru; xspapid cUthf;Ftjpy; mUl;lg;gl;l fhyyhdJ cjtp Gupfpd;wJ. 

       NkNy fhl;lg;gl;Ls;s kl;lk; %d;Wldhd njhFjpapidf; fUJk; NghJ 
mDf;fis cUthf;Fjy; gk;g; nra;jy; (Rthiy yhk;ghdJ cgNahfpf;fg; 
gLfpwJ.𝑬𝟑 rf;jp kl;lj;jpy; fhzg;gLk; mDf;fs; tpiuthd Nja;tiljYf;F 
cl;gl;L E2 tiu miltNjhL E2 rf;jp kl;lj;jpy; mit Fwpg;gplj;jf;f (1ms 

mstpy;) fhyk; jq;fpapUf;Fk;.mjid rpw;WWjp kl;lk; (metastable level) vd 
milahsg;gLj;jg; gLfpd;wJ.gpd;du; mit E1  kl;lj;jpid milfpd;wd>mJ Nyru; 
nraw;ghlhfpd;wJ.Rpw;WWjp (metastable) kl;lj;jpy; fhzg;gLk; NghJ Nyru; 
Clfj;jpy; gLfpd;w (𝑬𝟑 − 𝑬𝟏) rf;jp cldhd Nghl;Nlhdpw;F mt;tDthdJ 𝑬𝟐 
kl;lj;jpypUe;J 𝑬𝟏 kl;lj;jpd; kPJ tPo;tjw;F mUl;l KbAk;.,q;F (𝑬𝟐 − 𝑬𝟏) 
rf;jpAldhd Nghl;NlhdhdJ fhyy; nra;ag;gLfpd;wJ.Nyru; ,lg;ngau;r;rpapd; 
Kf;fpa  rpwg;gpay;ghdJ> fPo; rf;jp kl;lj;jpw;F tPo;tij mUl;Ltjw;fhf 
cgNahfpf;fg;gLk; Nghl;NlhdhdJ 𝑬𝟐 ,ypUe;J 𝑬𝟏 kl;lj;jpw;F tPo;tjhy; 



cUthFk; Nghl;Nlhd; xNu mtj;ijapy; fhzg;gLtjhFk;.,J ,irtpizT 
(coherence) vd miof;fg; gLfpd;wJ. 

      mUl;lg;gl;l fhyyhdJ jpwdhf (efficient) ,Ug;gjw;F rpw;WWjp kl;lj;jpw; (𝑬𝟐) 
fhzg;gLk; mD $l;lk; Mff; fPo; kl;lkhd (𝑬𝟏) ,y; mD $l;lj;jpid tpl 
mjpfkhf ,Uf;f Ntz;Lk;.me;epiyahdJ (mlu;j;jp Neu;khwp) vd 
miof;fg;gLfpwJ.mt; mlu;j;jp Neu;khwpapid 4 kl;lq;fs; cldhd Nyru; 
Clfj;jpYk; ngw;Wf; nfhs;s KbAk;.cU (2) ,y; fhl;lg; gl;bUg;gJ mt;thwhd 
re;jug;gkhFk;. 

      gupthf;fp xd;wpid cgNahfpj;J Nyru; ,ae;jpuj;jpy;  gaDs;s Nyru; fjpu; 
fw;iwnahd;wpid ntspNa nfhz;L tUtjw;F NyrupDs; cUthf;fg;gLfpd;w 
Nghl;Nlhd;fspd; vz;zpf;ifapid tpiuthf mjpfupj;Jf; 
nfhs;fpd;wJ.,r;nraw;ghlhdJ Nyru; ,ae;jpujjpd; ,U gf;fKk; 
nghUj;jg;gl;Ls;sJ.cau; njwpg;gilAk; ,ay;Gila Mbapdhy; epfo;j;jg;gLk; 
njwpg;ghdJ cgNahfpj;Jf; nfhs;sg; gLfpd;wJ.jbg;Gf;fs; cldhd Nyru; kw;Wk; 
njhlu; Nyru; vd ,U tiffs; fhzg;gLtNjhL Fiwthd Jbg;Gf; fhyj;jpid 
cila Nyrupid cgNahfpg;gjd; %yk; cau; tYtidg; ngw;Wf; nfhs;s 
KbAk;. 

      a) Nyru; xspahdJ cUthFtjw;F fhuzkhftpUf;Fk; fhyy; nraw;ghL vJ?  
      b) Nyru; xspahdJ cUthf;fg; glhikf;F fhuzkhftpUf;Fk; fhyy; nraw;ghL  
        tJ?  
      c) Nyru; cUthf;fypy; mj;jpahtrpakhd 3 nraw;ghLfs; vit? 
      d) toikahd xsp fw;iw rhu;ghf Nyru; xsp fw;iwapw; fhzg;gLk; tpNrl 

rpwg;gpay;G vJ?  
      e)  rf;jp kl;lq;fs; ehd;Fldhd njhFjpahdJ mjpf nraw;jpwdhf ,Ug;gJ Vd; 

vd;gij njspTg; gLj;Jf. 
      f)  %d;W kl;lq;fSldhd njhFjpapy; (𝑬𝟐 − 𝑬𝟏) – 4.4 eV. cUthf;fg;gLk; Nyru; 

miyapd; miy ePsj;ijf; fhz;f. 
        (xspapd; Ntfk; - 3 x 108 ms-1 gpshq;fpd; khwpyp h = 6.6 x 1034  Js,1eV = 1.6 x 1019 J) 

               g) kl;lq;fs; 3 cila njhFjpapy; rptg;G epw xspapidg; ngw;Wf; nfhs;tjw;F 
fhzg;gl Ntz;ba (𝑬𝟐 − 𝑬𝟏) ,d; ngWkdhk; fhz;f. 

         
        (𝝀(𝒓𝒆𝒅)= 620nm,C=108ms-1 ,h= 6.6 x 10-34 Js)  

               h) Nyru; Jbg;nghd;wpd; Miu 1.5 x 105 m ,1 x 10-9 Sec fhyj;jpDs; Ftpf;fg;gl;L  

                    4 x 105 J rf;jpapidg; ngw;Wj; jUfpd;wjhapd; mjd; nrwptpidf; fhz;f. 
 
7) a)  i)    Nkw;gug;gpOtpirapid tiuaWj;J Nkw;gug;gpOtpirapd; gupkhzq;fis jUf. 

  ii)  Nkw;gug;gpOtpir T MfTs;s jputpaj;jpdhy; Mf;fg;gl;Ls;s Fkpopd; Miu r   

MftpUe;jhy;>FkpopDs; mKf;fkhdJ mjw;F ntspNa mKf;fj;jpid tpl 𝚫𝑷 

mstpdhy; mjpfkhapd; 𝚫𝑷= 
𝟐𝑻

𝒓
 vd fhl;Lf. 



  iii)    cs;shiu R  cila kapu;;j;Jisf; FohapDs; kapu;j;Jis vOr;rpapd; fhuzkhf 
cUthf;Fk; gpiw tbtj;jpd; Miu r MFk;.jputj;jpd; gpiw tbtk; kw;Wk; Fohapd; 
RtupilNaahd NfhzkhdJ 𝜽 thf ,Ue;jhy; gpiwtbtj;jpDs; kw;Wk; mjw;F 

ntspNa mKf;f NtWghL 𝚫𝑷= 
𝟐𝑻 𝐜𝐨𝐬 𝜽

𝒓
 vd vOj KbAk; vd fhl;Lf. 

 
b)  cs;shiu 0.2mm  cila kapu;j;Jisf; Fohnahd;W 70 x 10-3  Nm-1 Nkw;gug;gpOtpir 
MfTk; 1000m-3  mlu;j;jpapid cila jputj;jpDs; jput Nkw;gug;gpypUe;J 10cm 
Nkyhff; fhzg;gLkhW mkpo;j;jg;gl;Ls;sJ. 

 

I)  kapu;j;Jisf; Foha; kw;Wk; jputj;jpdpilNa njhLiff; Nfhzk; 
g+r;rpakhFk;.jputkhdJ FohapDs; vOk; cauk; vt;tsT?  
 

II) jput kl;lj;jpw;F Nkyhf kapu;j;Jisf; Fohapd; cauj;jpid 8cm Mff; 
Fiwj;jhy; vd;d elf;Fk;?  
 

III)  kapu;j;Jisf; Fohapd; Nky; jpwe;j Kidapid gbg;gbahf jputkl;lk; tiuf;Fk; 
fPopwf;fpdhy; vd;d epfOk; vd;gij njspTg; gLj;Jf. 
 

IV) njhLiff; Nfhzj;jpid 𝟔𝟎° tiu cau;j;Jtjw;F vjid Nkw;nfhs;s Ntz;Lk;? 
mg;NghJ jput kl;lj;jpypUe;J kapu;j;Jisf; Fohapd; Nky; Kid tiuahd cauk;  
vt;tsthf ,Uf;Fk;. 
 

c) Gaq;fs; epiyf;Fj;jhf  ,Uf;FkhW itf;fg;gl;Ls;s U Fohapd; ngupa Gaj;jpd; 
cs;shiu R MfTk; rpwpa Gaj;jpd; cs;shiu r k; MFk;. U Fohapd; gFjpnahd;W 
ePupdhy; epug;gg;gl;l NghJ cUtpw; fhl;lg;gl;Ls;sthW Gaq;fs; ,uz;bYk; fhzg;gLk; 
ePu; epuy;fspilNaahd cau NtWghl;bid fhl;Lfpd;wJ.fz;zhbAld; ePupd; 
njhLiff; Nfhzk; G+r;rpakhFk;. 

 
i) Gaq;fs; ,uz;bYk; ePu; gpiwtbtq;fspd;  

Miufs; vt;tsT ?  
 
ii) ePu; gpiwtbtq;fs; ,uz;bdJk; ,Ugf;fq;fs; 

,ilNaahd mKf;f NtWghl;bw;fhd 
Nfhitapid T,R kw;Wk; r rhu;gpy; jUf. 

 
iii)  ngupa Gaj;jpd; cs;shiu 5mm kw;Wk; rpwpa 

Gaj;jpd; cs;shiu 1mm  MfTk; kw;Wk; 
ePupd; Nkw;gug;gpO tpir 70 x 10-3 Nm-1 

MfTkpUe;jhy; ePu; epuy;fspilNaahd cau 
NtWghl;bidf; fhz;f. 

 



8) jpzpT jpUrpakhdpapd; (Mass Spectrometer) 5 gpujhd ghfq;fs; fpNo cUtpy; 
fhl;lg;gl;Ls;sJ. 

I) Jzpf;iffs; Mu;KLfyilAk; gFjpapid fUJk; NghJ cUtpw; 
fhl;lg;gl;Ls;sthW jfLfs; ,uz;bilNa mOj;j NtWghl;bid 
gpuNahfpg;gjd; %yk; mit Mu;KLfyilfpd;wd.   

 
 
                    

          

           

I) +q Vw;wj;jpid tyJ gf;fkhf Mu;KLfyilar; nra;tjw;F fhzg;gl 
Ntz;ba kpd;Gyj;jpd; jpirapid NkNy jfLfis ckJ tpiljhspy; 
tiue;J mjpy; Fwpg;gpLf. 
 

II) jfLfspilNa mOj;j NtWghL ∆𝑽 kw;Wk; ,ilntsp d 

MftpUe;jhy;>+q Vw;wk; kw;Wk; jpzpT m cila Jzpf;ifapd; kPJ 
Mu;KLfy; (a) ,w;fhd Nfhitapid ca;j;jwpf. 
 
 

II) Jzpf;ifahdJ Mu;KLfy; milAk; gFjpapw;Fg; gpd; FohapypUe;J ntspNa 
topgLj;jg;gLk; fhej ghak; B cila  rPuhd fhe;j GykhdJ fhzg;gLk; 



gpuNjrj;jpw;Fs; gpuNtrpf;fpd;wJ.mjd; %yk; ntspg; gLj;jg;gLtjw;fhf 
tpyfyhdJ epfo;fpd;wJ. 
 

I) B rPuhd fhe;j Gyj;jpw;Fs;  V fjpapy; gpuNtrpf;Fk; + q  Vw;wj;jpd; kPJ 
cUthFk; tpirapw;fhd Nfhitapidj; jUf.mt;tpirapd; jpirapid 
mwpe;J nfhs;tjw;F gpuNahfpf;fg;gLk; tpjp vd;d?  
 

II) cUtpw; fhl;lg;gl;Ls;sthW 
fhe;j Gyj;jpw;Fs; 
te;jilAk; +q Vw;wj;jpd; kPJ 
tpirapd; jpirapidf; fz;L 
Jzpf;ifapd; gazg; 
ghijahdJ tpyfyilAk; 
Kiwapid ,t;TUtpid 
ckJ tpil jhspy; 
gpujpapl;L mjpy; tiue;J 
fhl;Lf.  
 
 

III) H+ madpd; jpzptpid m mfTk; Vw;wj;jpid +q vdTk; fUjp fhe;jGyk; 
B ,w;Fs; gpuNtrpf;Fk; fjpahdJ U MftpUe;jhy; mJ ,af;fkilAk; 
tl;l tbt ghijapd; Miu r ,w;fhd Nfhitapid Nfhitapid 
ca;j;jwpf. 
 
B – fhe;j gha mlu;j;jp  
 
r – Vw;wkhdJ ,af;fkilAk; ghijapd; Miu  
 
V – Mu;KLfyilAk; mOj;j NtWghL. 
 

IV) [jurdpd; rkjhdpaq;fshd H kw;Wk; D ,w;fhd fw;wad;fs; KiwNa 
H+ kw;Wk; D+ MFk;.D+ ,d; jpzpT H+ ,d; jpzptpidg; Nghd;w ,U 
klq;fhFk;.fhe;j Gyj;Jldhd gpuNjrj;jpDs; ,af;fkilAk; ghijapd; 
Miu H+ ,d; Miuapid tpl mjpfkhdjh? my;yJ Fiwthdjh? 
vd;gij fzpg;gPl;bd; %yk; fhl;Lf. 
 

V) 𝑶𝟐 thAthdJ madhf;fkilAk; NghJ O2- cUthfpd;wJ.Xl;rprdpd; 
rkjhdpaq;fs; gw;wpa Ma;tpid Nkw;nfhs;Stjw;F Nkw;Fwpg;gpl;l 
gFjpfspy; Nkw;nfhs;s Ntz;ba khw;wq;fs; vit?  
 

VI) Vw;wnkhd;wpd;  jpzptpd;  
(𝒎)

(𝒆)
 = 

𝑩𝒓𝟐

𝑽
 vd;w rkd;ghl;bd; %yk; fhzg;gl                

             Vw;wk;    



KbAk; vd jug;gl;L;s;sJ.,q;F B- fhe;j gha mlu;j;jp>r - ,af;fkilAk; 
tl;lj;jpd; Miu kw;Wk; V- Mu;KLfyilAk; mOj;j NtWghL.  

,yj;jpud; xd;wpw;F 
𝒆

𝒎
 = 1.7 x 1011 Ckg-1  vd fUjp>100V mOj;j 

NtWghLila jfLfspilNa Mu;KLfyilar; nra;J 1m tl;lj;jpy; 
,af;fkilar; nra;tjw;F ,Uf;f Ntz;ba fhe;j gha mlu;j;jpapidf; 
fhz;f. 
 

9) A)   
 
         kpd;Dw;gj;jp epiyaj;jpy; cw;gj;jp nra;ag;gLk; kpd; rf;jpahdJ njhiytpYs;s 

fpuhkq;fSf;F kw;Wk; njhopw;rhiyfSf;F flj;jg;gLtJ cau; 
Nthy;w;wstpyhFk;.,q;F kpd;Dw;gj;jp epiyaj;jpy; cw;gj;jp nra;ag;gLk; 
kpd;rf;jpahdJ gb$w;W epiyikhw;wpapdhy; cau; mOj;jkhf;fg;gl;L cau; mOj;j 
NtWghL kw;Wk; Fiwthd kpd;Ndhl;lj;jpd; fPo; flj;jg;gl;L cg kpd;epiyaq;fspy; 
gb Fiwg;G epiykhw;wpfshy; mOj;jkhdJ Fiwf;fg;gl;L tPLfs; njhopw;rhiy 
fSf;F tpepNahfpf;fg;gLfpwJ. 

 
    a) kpd;rf;jpahdJ flj;jg;gLk; NghJ cau; mOj;jk; kw;Wk; Fiwthd  
      kpd;Ndhl;lkhf flj;jg;gLfpd;wJ.mjw;fhd fhuzj;ij njspTg; gLj;Jf. 
 

b) fk;gpfspd; ntg;gepiy 20℃  kw;Wk; jilj;jpwd; 2 x 10-8 

F.nt.K. gug;G kw;Wk; F.nt.K.gug;G 2cm2 MfTs;s 
rkhe;jpukhd fk;gpfs; 5 cUtpw; fhl;lg;gl;Ls;sthW 
jdpnahU fk;gpahf %l;lg;gl;L 40km Jhuj;jpw;F 
kpd;rhukhdJ flj;jg;gLfpwJ.kpd;rhukhdJ flj;jg;gLk; 
NghJ kpd;Ndhl;lk; 50A MFk;. 
 

I) flj;Jk; fk;gpfspd; jilapidf; fhz;f. 
 

II) flj;Jk; fk;gpfspy; kpd;rhuk; flj;jg;gLtjdhy; cUthFk; mOj;j 
NtWghl;bidf; fhz;f. 
 

III) flj;Jk; fk;gpfspy; epfo;e;Js;s rf;jp ,og;G tYtpidf; fhz;f. 
 

IV) xU kzpj;jpahyaj;jpw;F kpd;rhukhdJ flj;jg;gLk; NghJ flj;jg;gLk; 
Gs;spfs; ,uz;bilNa mOj;j NtWghlhdJ khwyilahky; fhzg;gl;l 
NjhL gha;e;j kpd;Ndhl;lk; 45A tiu Fiwtile;jpUe;jJ.flj;jp fk;gpfspd; 
ntg;gepiy 40℃ ,y; epiyahff; fhzg;gl;lJ.flj;jp fk;gpfspd; ntg;gj; 
jil Fzfj;jpidf; fhz;f. 
 

III)  i)   tPnlhdwpw;F kpd; toq;fy; 240V MFk;.kpd; Nkhl;lnuhd;wpid 
,af;Ftjw;F  
      12V mOj;j NtWghl;bidg; ngw;Wf; nfhs;s Ntz;bAs;sJ.mjw;fhf 

cgNahfpf;fg;gLk; epiykhw;wpapd; Kjd;ik rUspy; 600 Rw;Wf;fs; 
fhzg;gl;lhy; Jizr; RUspy; Rw;Wf;fspd; vz;zpf;ifapidf; fhz;f.  

 



 
II) epiykhw;wpfspy; rf;jp ,og;ghdJ ,U tifg;gl;lJ.Jule ntg;g ,og;G 

kw;Wk; RopNahl;lk; MfpadthFk;.,r;rf;jp ,og;gpid jLg;gjw;F 
epiykhw;wpfspy; Nkw;nfhs;sg;; gl;Ls;s cgahk; vd;d?  
 

III) epiykhw;wpfspy; rf;jp ,og;gpd; fhuzkhf RUs;fs; ntg;gkiltij 
jLg;gjw;F RUs;fs; vz;izapy; mkpo;j;jg;gl;L fhzg;gLfpd;wd.mt; 
vz;iz tifapy; fhzg;gl Ntz;ba tpNrl ngsjPf ,ay;Gfs; (Physical 
Proporties) %d;wpidf; Fwpg;gpLf. 
 

IV) epiykhw;wpnahd;wpd; jpwd; 80% khf ,Ue;jhy; Jizr; RUspy; 
kpd;Ndhl;lk; 20A MfTs;s NghJ Kjd;ik RUspy; kpd;Ndhl;lj;ijf; 
fhz;f. 
 

d) i) ,yl;rpa rPuhf;fp Rw;nwhd;wpd; %yk; 12V mlNyhl;lkhdJ NeNuhl;lkhf 
Mf;fg;gl;L kpd;Nkhl;lnuhd;W nraw;gLfpd;wJ.Nkhl;lupd; RUspw;F Nrjk; 
vJTk; Vw;glhky; ghaf; $ba Mff; $ba kpd;Ndhl;lk; 2A MFk;.RUspd; 
jil 2 Ω MFk;.kpd; Nkhl;luhdJ njhopw;gLk; NghJ Muk;gj;jpy; mjDld; 
njhlupy; ,izf;fg;gl Ntz;ba jilapidf; fhz;f. 

II) kpd;Nkhl;luhdJ mjd; cr;r tYtpy; nraw;gLk; NghJ mJ nra;wgLk; 
vjpu; kp.,.tp. (Retro e.m.f.) ,idf; fz;L jpwidAk; fhz;f. 
 

e) kpd;Ndhl;luhdJ nraw;gLk; NghJ RUshdJ mjd; mr;R gw;wp 
epkplnkhd;wpw;F 600 Row;r;rpfs; RoYk; tifapy; Roy;fpd;wJ.RUspd; 
gug;gsT 40cm2  kw;Wk; Rw;Wf;fspd; vz;zpf;if 100 MftpUe;jhy; RUsdJ 
itf;fg;gl;Ls;s fhe;j Gyj;jpd; gha mlu;j;jpapidf; fhz;f.  
 
 

(B)                   a)  i) toikahd SI ,Uthapapw;fhd  V –I  rpwpg;gpay;G tisapid tiuf. 
             

II) ,yl;rpa ,UthapapFk; mt;tigpid tiuf. 
 

III) fPNo cUtpw; fhl;lg;gl;bUg;gJ kpd;fynkhd;W>,Uthapnahd;W ghuj; 
jilnahd;W Mfpatw;wpdhyhd Rw;nwhd;whFk;.  

 
 
 
 
 
 
 
 
 
 



a) ,UthapahdJ Kd;Kf Nfhly; mOj;jk; 0.7V  cila SI ,Uthapahf 
cs;s NghJ 

b)  ,UthapahdJ ,yl;rpakhf cs;s NghJ  
 
  Rw;wpDhlhfg; ghAk; kpd;Ndhl;lk; 6mA MFkhW jil R ,w;F ,Uf;ff; 
$ba ngWkhdq;fis ntt;Ntwhf fhz;f. 

 
c) ,t;thwhd ,Uthapnahd;W kw;Wk; Njithad Vida cgfuzq;fs; 
Mfpatw;wpid cgNahfpj;J MlNyhl;lj;ij NeNuhl;lkhf khw;W 
tjw;F nghUj;jkhd Rw;wpid tiuf.  

 
 

    b) fPNo cUtpw; fhl;lg;gl;bUg;gJ Xl;l eak; 200 cila non rpypf;fd;; 
buhd;rp];liuf; (%thap)  nfhz;Ls;s nghJ fhyy; tpupayhf;fp Rw;whFk;.,q;F 
VBE = 0.7V  MFk;. 

   
i) 𝑹𝟏, 𝑹𝟐 Mfpa jilfis mOj;j gpupif (Divider) vd fUjp Gs;sp B ,y; 
mOj;jkhd 𝑽𝑩 ,idf; fhz;f. 

 
II) fhyp mOj;jk; VE  ,idf; fhz;f. 

 
III)  𝑰𝑬 kpd;Ndhl;lj;jpidf; fhz;f. 

 
IV)  fhyp Xl;lk; (𝑰𝑬) kw;Wk; Nrfupg;ghd; Xl;lk; (𝑰𝑪) Mfpad md;dsthf rkdhf 
cs;sd vd fUjp Nrfupg;ghd; Gs;spapy; mOj;jkhd 𝑽𝑪 ,idf; fhz;f. 
 

V) mbNahl;lk; (𝑰𝑩) ,idf; fhz;f. (𝜷 = 𝟐𝟎𝟎)  



VI)  𝑪𝟏 kw;Wk; 𝑪𝟐 Mfpatw;wpd; njhopw;ghLfis RUf;fkhf tpgupf;Ff.  
 
 
 

10) A)   
 
              30℃ ntg;gepiy kw;Wk; gdpgLepiy 20℃ MfTs;s tspkz;ly tsp jpzpthdJ 

3000m caukhd kiy cr;rpapid Nehf;fpg; gazf;fpd;wJ.Nkw;Fwpg;gpl;ltw;Wld; 
ntg;gepiy FiwtiltJ 5℃ 𝒌𝒎-1 vd fUJf.ntg;gepiyAls; gdpgLepiy 
khwyilahky; fhzg;gLfpwJ vd fUJf.(epuk;gyilAk; tiu gdpgL epiy 
khwpypahff; fhzg;gLfpwJ).fPo; fhl;lg;gl;Ls;s ml;ltizapd cgNahfpf;Ff. 

 
      a) gdpgL epiy kw;Wk; rhuPug;gjd; Mfpatw;wpid tiuaWf;Ff. 
 

I) fly; kl;lj;jpy; kw;Wk; kiy cr;rpapy; tsp jpzptpd; rhuPug;gjid 
fhz;f. 
 

II) fly; kl;lj;jpy; ePuhtpapd; gFjp mKf;fj;jpidf; fhz;f. 
 

III) thA jpzptpd; fhuzkhf KfpohdJ  cUthfpd;wjh? mt;yhwhapd; 
Kfpopd;  fPo; kl;lj;Jldhd cauj;ijf; fhz;f.(ntg;gepiyAld; 
mKf;fj;jpd; khwiyg; Gwf;fdpf;Ff)  
 

b) thA khjpupnahd;W Nky;Nehf;fpg; gazpf;Fk; NghJ ntg;gepiy kw;Wk; mKf;fk; 
Mfpa ,uz;Lk; Fiwtilfpd;wd.mg;NghJ fdtsthdJ khwhky; 
fhzg;gl;lhy;  

 
I) fly; kl;lj;jpy; tspkz;ly mKf;fk; 10337.88 Pa MftpUe;jhy; kiy 

cr;rpapy; tspkz;ly mKfj;jpidf; fhz;f. 
 

II) 25.15 m3  thA khjpup xd;wpidf; fUJf.fly; kl;lj;jpy; thA jpzptpDs; 
fhzg;gLk; KS ePuhtpapd; jpzptpidf; fhz;f.(mfpy; thA khwpyp  
8.3 Jmol-1 K-1  kw;Wk; 8.3 x 303 = 2515)  
 

III) mf;fdtstpDs; kiy cr;rpapy; fhzg;gl $ba Mff; $ba ePuhtpapd; 
jpzptpidf; fhz;f. 
 

IV) kiy cr;rp tiu gazpf;Fk; NghJ tspapd; 25.15m3  fdtstpy; xLq;Fk; 
ePupd; jpzptpidf; fhz;f. 
 

c)  ntg;gepiy vjpu; epuk;gyhtpaKf;fj;jpd; khwypid tiff; Fwpf;Fk; 
md;dsthd tiugpid tiue;J fhl;Lf. 
Nkw;Fwpg;gpl;l tiugpd; mbg;gilahff; nfhz;L tspkz;ly ntg;gepiy 
mjpfupf;Fk; NghJ kiotPo;r;rpahdJ mjpfupf;ff; $baJ gw;wp tpgupf;Ff. 
 
 
 



 
 

B)      a) xsp-kpd; tpistpd; rpwg;gpay;gpid vLj;Jf; fhl;Ltjw;fhf mikf;fg;gl;Ls;s xsp 
fhYk; kpd;fyk; njhlu;ghd Rw;whdJ fPNo 
fhl;lg;gl;Ls;sJ. 

 
I) FwpaPL (A) ,dhy; Fwpf;fg; gl;bUg;gJ vjid? 

 
II) FwpaPL (B) ,dhy; Fwpf;fg; gl;bUg;gJ vjid?  

 
III) FwpaPL (C)  ,dhy; Fwpf;fg; gl;bUg;gJ vjid? 

 
IV) FwpaPl (D) ,dhy; Fwpf;fg; gl;bUg;gJ vjid?  

 
 

V) xsp kpd;fyj;jpDs; fhzg;gLk; epiyik vd;d?  
 

VI) NkNy cgfuzk; (C) ,d; kPJ Xu; epw xspapid glr; nra;Ak; NghJ kpd; 
fyj;jpDhlhf kpd;Ndhl;lkhdJ ghAk; jpirahdJ 
 

   1) B ,ypUe;J C tiuf;Fkh   2) C ,ypUe;J B tiuf;Fkh vd;gjidf; Fwpg;gpLf. 
 

b) fPo; Fwpg;gplg;gl;Ls;s re;ju;g;gq;fSf;fhd tiugpid tiuf. 
 

I) C  ,d; kPJ gLk; xspapid khwpypahfg; Ngzpf; nfhz;L C kw;Wk; B 
Mfpad jUk; mOj;j NtWghl;bid khwyilar; nra;Ak; NghJ mOj;j 
NtWghL (V) vjpu; kpd;Ndhl;lk; (𝑰)  
 

II) C   ,d; kPJ gLk; xspapd; nrwpT (𝑰) MfTs;s NghJk; kw;Wk; (𝟐𝑰) 
MfTs;s NghJk; C kw;Wk; B Mfpatw;wpw;F ngw;Wj; jug;gLk; mOj;j 



NtWghl;bid khwyilar; nra;tw;F V vjpu; 𝚰 ,d; tiuG (,U 
re;jug;gq;fisAk; xNu mr;Rf;fspilNa tiuf). 
 

III) C ,d; kPJ gLk; xspapd; nrwptpid khwpypahfg; Ngzpf; nfhz;L 
mjpu;ntz; 𝒇 kw;Wk; 𝟐𝒇 MfTs;s ,U re;jug;gq;fspYk; C kw;Wk; B 
,ilNa ngw;Wj; jug;gLk; mOj;j NtWghl;bid khwyilar; nra;tJ. 
(,U re;jug;gq;fSf;Fk; tiugpid xNu V,I mr;Rf;fspilNa tiuf) xsp 
kpd; fyj;jpDs; fhzg;gl Ntz;ba epiyik vd;d?  
 

IV) gLk; xspapd; mjpu;ntz; kw;Wk; epWj;jy; MOj;jkpilNaahd tiugpid 
tiuf.,q;F EioT mjpu;ntz;zpid 𝒇𝟎 vd fUJf. 
 

c) Ntiyr; rhu;G 𝝓 cila Nrhbak; cNyhfj;jpdhy; C MdJ Mf;fg;gl;Ls;sJ 
vd fUJf.miyePsk; 𝝀 cila xspapdhy; kpd;fykhdJ xspA+l;g; gl;Ls;sJ. 
(illuminated).,yj;jpudpd; Vw;wk; e MfTk;>,yj;jpudpd; jpzpT m mfTk;>xspapd; 
Ntfk; C MfTk; gpshq;fpd; khwpypaid h MfTk; vLj;J  

 
  i) EioT mjpu;ntz;zpidf; fhz;f. 
 

II) e ,w;F ,Uf;ff; $ba Mff; $ba fjpapidf; fhz;f. 
 

III)  epWj;jy; mOj;jj;jpw;fhd Nfhitapidj; jUf. 
 

IV)  NkNy C (i),C(ii),C(iii)  Mfpa gFjpfspy; Fwpg;gplg;gl;Ls;s ngsjPff; 
fdpaq;fspd; ngWkhdk; fhz;f. 
ngWkhdk; fhz;gjw;F fPo; Fwpg;gplg;gl;Ls;s ngWkhdq;fis cgNahfpf;Ff. 
 

 
 

 
 
 
     tpilfs; njhlUk; gf;fj;jpypUe;J  
 
 
 



5) a)   i)  nghUspd; epiw = NkYijg;G  
 

     
 
 
 
 
 
 
 
 
 



 
c)     i)   
 
 
 
 
 
 
 
 
 
 
 
                                             P = h𝝆g  

 
                                  = (500)(103) (10)  
 
                                 =  5 x 106 Pa  
ii)                                F= P.A. 
                                    5 x 106 x 0.5  
 
iii)                      W= Fxd  
                              = 2.5 x 106 x 0.05  
                              = 12.5 x 104  
       ,af;fkila 

   Ntzba Jhuk; = 
𝟎.𝟎𝟐𝟓

𝟕
 

                                       = 0.05m  
 
 
 
 



d)     i)  A,B gw; rpy;Yfspd; njhlyp Ntfk;          
 
 
 
 
 
  
 
      

 
 
 
  
 
 
 
 
 
 
 

 

       nrf;fd; xd;wpw;F js;sg;gLk; NghJ jpzpT = 
𝒎

𝒕
  

                                                                     = A/6  

       F.nt.K.gug;G                        = 𝝅𝒓𝟐 
                                                                                            = 3 x 62  

                                                                                                = 108m2  

 

                         epAl;ldpd; tpjpapd;gb                

                                                    F= 
𝒎𝒗−𝒎𝒖

𝒕
        

                                                                          
 
 
 
 
 
 
 
 
 
  (ii)                                                                                     =  2.43 x 107 x 10 



6)  (a) mUl;lg;gl;l fhyy; nraw;ghL  
 
  (b) (cau; rf;jp kl;lj;jpy; fhzg;gLk; mDf;fs;) 
 
     metastable (rpw;WWjp)  rf;jp kl;lk; kw;Wk; Vida rf;jp kl;lq;fspilNa rf;jp 

NtWghl;bw;F cupa fjpu;fs;  
 
   (c)  cwpQ;ry; (gk;g; nra;jy;)  
       
      jw;fhyy; (self-emission) 
                 
               mUl;lg;gl;l fhyy;  
 
   (d)   fhyy; nra;ag;gLk; fjpu;fspy; gNuhl;ld; rk mtj;ijapy; fhzg;gLjy;  
 
      tisaj;jpd; mfyk; Fiwtiljy; 
 
      fhyy; nra;ag;gLk; fjpu;fspd; F.nt.K. gug;G rkkhftpUj;jy;  
 
   (e)  𝑬𝟐 rpw;WWjp kl;lkhtNjhL (meta stable) 𝑬𝟐 rf;jp kl;lj;jpid milAk; NghJ 

NyruhdJ cUthfpd;wJ.mJ 𝑬𝟐 ,ypUe;J 𝑬𝟏 tiu epfOk; tpiuthd 
Nja;tiljy; fhuzkhf 𝑬𝟐 $l;lkhdJ tpiuthf Fiwtilfpd;w gbapdhy; 𝑬𝟑 
kw;Wk; 𝑬𝟐 ,ilNa fhzg;gLk; (mlu;j;jp Neu;khwy) NkYk; jpwDilajhFk;. 

                  (h)  XuyF gug;gstpd; kPJ 1 x 109 S  fhyj;jpy; gLfpd;w rf;jp =
𝟒×𝟏𝟎−𝟑

𝝅(𝟏.𝟓 ×𝟏𝟎−𝟗)
  

  

∴rf;jpapd; nrwpT =  
𝟒×𝟏𝟎−𝟑

𝟏× 𝟏𝟎−𝟏𝟗
 x 3.14 (𝟏. 𝟓 × 𝟏𝟎−𝟐)2                         =   5.66 x 1025W  

  
 
 



7)    a)  i)  jputk; xd;wpd; kPJ tiuag;gLk; nky;ypa fw;gid Nfhl;bw;F epiyf;Fj;jhf> 
Nkw;gug;gy; Nfhl;bw;F xU gf;fkhf XuyF ePsj;jpy; nraw;gLk; tpirapid Nkw; 
gug;tpOtpir vd tiuaiw nra;ag;gLfpd;wJ.  

 
        gupkhdzk; - MT-1   

 

II) Fkpopd; Miu            =r  

 
tspkz;ly mKf;fk;      = 𝑷𝟎  
 
FkpopDs; mKf;fk;       = P  
 
FkpopDs; mKf;fj;jpd;     
fhzkhf Kfj;jpd; kPJ 
tpir F                                         = PA  =  𝝅2P 
 
tspkz;ly mKf;fk;       
fhuzkhf Kfj;jpd;  
kPJ tpir 𝑭𝟎            = 𝑷𝟎A = 𝝅𝟐𝑷𝟎  
 
Nkw;gug;gpOtpir fhuzkhf  
Kfj;jpw;F cl;Gwkhf njhopw; 
gLk; tpir 𝑭𝒓             = 2πT  
 
Kfj;jpd; rkepiyapw;F  

 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



 
              

 
 

 
II) jput Nkw;gug;gpw;F NkNy vOr;rpailAk; cauk; 7cm vd;gjhy; Nkw;gug;gpd; 

cauj;ij 8cm tiu Fiwj;jhYk; vOr;rpailAk; cauk; 7cm MfNt 
,Uf;Fk;. 
 

III) vOr;rpailaf; $ba Mff; $ba cauj;jpid tpl jput $l;lj;jpypUe;J 
NkNy fhzg;gLk; caukhdJ Fiwtila njhlq;Fk; NghJ njhLiff; 
Nfhzk; mjpfupj;J gpiwtbtj;jpd; Miuapid mjpfupj;Jf; 
nfhs;fpd;wJ.Nkw;gug;gpd; kl;lj;jpy; Fohapd; thahdJ cs;s NghJ jstbt 
glykhf jputkhdJ mikangw;W XNuabahf FtpT tbtkf mikj;Jf; 
nfhs;fpd;wJ.  

                         cupa mKf;f NtWghl;bid Vw;gLj;jpf; nfhs;tjw;F njhLiff; Nfhzj;ij 
khw;wpf; nfhz;L gpiwtbtj;jpd; Miuapid khw;wpf; nfhs;fpd;wJ. 

       IV)  jput Nkw;gug;gpypUe;J kapu;j;Jisf; Fohapd; jpwe;Js;s Nky; Kid 
tiuf;Fkhd cauj;jpid Fiwf;f Ntz;Lk;.mg;NghJ njhLiff; Nfhzk; 
ghupajhFk;.  

 



 

c)  i)    R kw;Wk; r   

       

 

 

 



8)  

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

V) fhe;j Gyj;jpd; jpirahdJ  fljhrpapd; jsj;jpw;F cl;Gwkhf gpuNahfpj;jy;  
 

VI)  

 

 

 

 

 

 

 

 

 

 

 



9) A)  a)   i) kpd;Dw;gj;jp epiyaj;jpd; tY P =VI  

                 mOj;j NtWghL V ,id kpfTk; mjpfupf;Fk; NghJ 𝚰 rpwpjhFk;. 

       kpd;flj;Jk; fk;gpfspd; jil (rΩ) MftpUe;jhy; mg;NghJ mf;fk;gpapDs; epfOk; 
tY ,og;G 𝚰𝟐r ,d; ngWkhdj;ij Fiwthd kl;lj;jpy; Ngz KbAk;. 

                      ∴ 𝜶 = 6.2 x 10-3 k-1    

 



 

                             (ii)       Jule  ntg;g ,og;gpid (J2T) Fiwj;Jf; nfhstjw;F epiykhw;wpapd; 
tYtpw;F nghUj;jkhd Mff; $ba F.nt.K. cila fk;gpapid 
cgNahfpf;f KbAk;. 

             RopNahl;lj;jpd; %yKk; 𝚰𝟐𝑻 vd;wthWk; ntg;g ,og;G epfo;fpd;wJ.fhtyp 
jputpakhdJ Kyhkplg;gl;l nky;ypUk;G jfLfs;  fl;lhf;fg;gl;L  
kpUJthd jputpak; G+rg;gl;L  nky;ypUk;G ClfkkhdJ 
Mf;fg;gLfpd;wJ. 

       (iii)          vz;iz tifapw;F  

                         ∗ mjpfupj;j jd;ntg;gf; nfhs;ssT fhzg;gly; Ntz;Lk; 

                         ∗ cau; ntg;gf; flj;jhW;wpid nfhz;ljhf ,Uf;f Ntz;Lk;  

                         ∗ KStJkhf fhtypahf ,Uf;f Ntz;Llk;. 

         (iv)     Jizr; RUspd; tY = 12 x 20W  

                                 ∴ 12 x 20                          =  
𝟖𝟎

𝟏𝟎𝟎
   MFk;  

                                Kjd;ik tY 
 
          ∴ Kjd;ik tY       =   300W  
 
                          ∴ 240 x 𝚰𝟏                              =   300  ⇒ 𝚰𝟏 = 1.25A  
 

 
                    (ii)  Nkhl;luhdJ mjd; cr;r tYtpy; nraw;gLk; NghJ R mfw;w;g;gLfpd;wJ. 

               



 



 

 

       ,yl;rpa ,Uthapapw;fhd V.I. rpwg;gpay;G tisap   

              

 

 

 

 

 

 ,q;F Kd;Kff; Nfhly; jilahdJ G+r;rpakhtNjhL gpd;Kff; Nfhly; jilahdJ 
Kbtpyp MFk;.  

 

 

    b)  ,Uthap ,yl;rpakhfTs;s NghJ Kd;Kff; Nfhly; NtWghL G+r;rpakhFk;. 

       mg;NghJ jil 𝑹𝟐 MftpUe;jhy;  

          6 x 10-2  = 6  

                          R2 =  1000Ω  



  T- gb Fiwg;G epiy 

            khw;wp 

  D - ,U thap 

 C – nfhs;sstp 

 D1 - ,Uthap  

 R1 – rPuhf;fp jil 

 

 

 

9 (B)  

             

 

 

i) B ,y mOj;;jj;jpd; fhuzkhf 𝑽𝑩 ,idf; fhZk;; NghJ 𝑰𝑩=0 vd fUjp 𝑹𝟏= nF2 ,Dhlhf 
xNu rkkhd kpd;Ndhl;lkhdJ ghAkhW fUjpathW  

 

 

 

 
II) fhyp mOj;jk; 𝑽𝑬 MftpUe;jhy;  

 
 

 

 

 



III)  𝑰E jilapw;F V=IR ,id gpuNahfpf;Fk; NghJ  

 
IV) 

 

 

 

 

 

 

 

 

         buhd;rp];lupid nraw;ghl;L epiyapy; NgZtjw;F NkNy fhzg;gl;l mOj;jk; 
kw;Wk; Neu; kpd;Ndhl;lk; Mfpatw;wpd; ngWkhdq;fs; khwyilahky; 
fhzg;gLk;.Gw irifnahd;W mjw;F toq;fg;gLk; NghJ Neu;kpd;Ndhl;lkhdJ 
ntspNa gha;tij jLg;gjw;F 𝑪𝟏 gpuNahfpf;fg;gl;Ls;sJ.mj;NjhL 
tpupayile;j irifAld; Neu;kpd;Ndhl;lkhdJ Nkw;nghUe;jp ntspNa te;jhy; 
mt; gag;G (Output) irifhdJ tpfhukilAk;. 

          mjid epWj;Jtjw;F 𝑪𝟐 MdJ gpuNahfpf;fg;gl;Ls;sJ. 
 
10) A  

 

                 (a) gdpgLepiy kw;Wk; rhuPug;gjd; gw;wp khztu;fSf;F njupe;jpUf;Fk;. 
 

        
                    fly; kl;lj;jpy; rhuPug;gjd; = 56%  

                                  kiy cr;rpapy;          = 100%  

                   

                       (ii)      2378.880 Pa  



III) Mk;.200m   

                    b) 

 

 

 

       

               

 

 

 

        

 

 

 

                     

             fly; kl;lj;jpy; flyhtpapd; jpzpT =  23.78880 x 18 x 10-3 kg  

                                                                                                      =   23.79 x 18 x 10-3  kg  
 
 

                      (iii)                                                                 

 

 

         

                 mf;fdtstpDs; fly; ePu; 
                 Mtpapd; jpzpT             =               15.5 x 18 x 10-3  kg  

 

                           (V)        [𝟐𝟑. 𝟕𝟗 − 𝟏𝟓. 𝟏𝟓 ]                              =                 155.52 x 10-3   

 



                             ntg;gepiy vjpu; epuk;gyhtpaKf;fk;    

 

                                
 

   ntg;gepiy mjpfupf;Fk; NghJ epuk;gyhtpaKf;fk; mjpfupf;Fk;. 
 
  ∴ epuk;gyhtp mlu;j;jp ∴ ePuhtp jpzpT mjpfupf;Fk;. ∴rpwpjstpy; ntg;gepiyahdJ  

FiwtilAk; NghJ ghupasT kioahdJ nghopaj; njhlq;Fk;. 
 
 

10 B)   

 

         a)  (i)  A – mk;gpau;khdp  
         
      (ii) b – mNdhl;  
 
      (iii) C – fNjhl;  
 
      (iv) D -  Nthy;w;Wkhdp  
 
      (v)   tspaw;wjhf  
 
      (vi)   B ,ypUe;J C tiuf;Fk;  
 



 
 

                  

                  

                  

 

 

 

 

 

 

 

  



 


