
 

 

 

                                                                  PART (ii) -  (A ) 

                                                       Structure  

 

i. tpir ,izfuk ; cUg;gbia cgNahfpj ;J xOq;fw;w tbtj;ijf; nfhz;Ls;sJk; ePupw; 
fiuahjJkhd nghUnshd;wpd; rhulj;jpia fhz;gjw;F jpl;lkplg;gl;Ls;s gupNrhjidahdJ 
fpNo fhl;lg;gl;Ls;sJ.,g;gupNrhjidapy; ,iofspd; miktpid milahskpLtjw;F 
ghjpyhf khztdhy; ,iofspilNa Nfhzq;fs; mstplg;gl;LxOq;fw;w tbtpyhd 
nghUspd; jpzptpidf fz;L rhulu;j ;jpiaf; fhz;gjw;F vjpu;ghuf ;f pwhd;.  

 

 
              m1                                             m                                   m 2  

 

i. cUtpw; fhl;lg;gl;Ls;sthW ,ioapd; Jz;Lfspdhy; jpzpTfs; njhq;ftplg;gl;L 

rkepiy mile;j gpd; O tpy; ,U ,io gFjpfspilNaahd Nfhzk; 𝜽 thf 
mike;Js;s re;jug;gj ;jpy; jpzpT m ,w;fhd Nfhitapidj; jUf.  



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

ii. fzf;fplg;gl;l m  ,d; jpzpT njhlu;ghf ,io kw;Wk ; fg;gp ,ilNa vOk; 
cuha;thdJ jhf ;fj ;ij Vw;gLj;Jkh ,y;iyah vd;gij njspT gLj;Jf.  

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

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

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

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

iii. m1,m2  kw;Wk ; 𝜽 ,d; ngWkhdq;fis gpuNahfpj ;J fzf;fplg;gl;L ngwg;gl;l 

ngWkhdj;jpd; nrk ;ikapid vt;thW cWjpg;gLj;jpf ; nfhs;tPu;?  

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

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

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

iv. ,ioapd; miktpid milahskpl;L tpir ,izfuj;ij tiuAk; NghJ jpzpT m 
MdJ fl;lg;gl;Ls;s eL ,ioapd; miktpid milahskpLtjd; %yk; vjpu;ghu;g;gJ 
vjid ?mt;ntjpu;ghu;g;gpid cWjp nra;J nfhs;tJ vt;thW?  
 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

…………………………………………………………………………………………… 

 

v. eL ,ioAld; ,izf;fg;gl;Ls;s jpzpT m  MdJ tspapy; cs;s NghJ ,U 

,iofspilNaahd Nfhzk; 𝜽 = 60°ahfTk; ,iofSld; ,izf;fg; gl;Ls;s 

jpzpTfs; KiwNa 100g kw;Wk ; 200g MftpUe;jhy; m ,d; ngWkhdk; fhz;f.  

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

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

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

 

vi. eL ,ioAld; ,izf;fg; gl;Ls;s jpzpT m  MdJ ePupy; %o;fpapUe;j NghJ kw;iwa 

,ioapd; gFjpfspilNaahd Nfhzk; 90°ahftpUe;jJ.jpzpT m ,d; Njhw;w 
ngWkhdk; vd;d?  
 

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

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

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



 

 
vii. jpzpT m ,d; NkYijg;G vt;tsT?  

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

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

viii. ,ioapd; mluj;jp vt;tsT ? (ePupd; mlu;j ;jp 1000 kg m - 3)  

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

ix. xOq;fw;w jpzpT m ,d; fdtsT vt;tsT ?  

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

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

ii. cUtpw; fhl;lg;gl;bUg;gJ k Pbwd; njupahf ,irf;fitnahd;wpd; kPbwidf; fhz;gjw;F 

cUthf ;fg;gl;Ls;s Rukhdp cUg;gbahFk;.,q;F M mkpo ;e;Js;s jputq;fis NtWgLj;jp 

guptilak; Rukhdp fk ;gpapd; ePskhdj mstplg;gLfpwJ.jpzpT M ,d; mluj;jp (𝝆) 
MFk;.jputq;fspd; mlu;j ;jp KiwNa 𝝆𝟏  𝝆𝟐 𝝆𝟑 𝝆𝟒 MFk;.(𝝆𝟏 > 𝝆𝟐 > 𝝆𝟑 > 𝝆𝟒 MFk;). 

 

     

 

 

 

 

 

 

 

a)    i       gupNrhjidia  ntw;wpfukhf   Nkw;nfhs;tjw;F nghUspd; mluj;jp d kw;Wk ;  
     jpurq;fspd; mlu;j;jpapilNa fhzg;gl Ntz;ba njhlu;gpid njspT gLj;Jf.  
 
     ………………………………………………………………………………………… 
 
    …………………………………………………………………………………………. 
 

ii        Rukhdp fk ;gpapd; XuyF ePsj;jpd; jpzpT m  kw;Wk; k Pbwd; 𝒇 ,idf; nfhz;Ls;s 

    ,irf;fitapw;Fupa  mbg;gil  gupT ePsk;  𝒍 MftpUe;jhy;   jpzpT M mdJ   
    mlu;j;jp (𝝆) cila jputj;jpDs  ;mkpo;j;jg;gl;Ls;sNghJ k Pbwd;; kw;Wk ; 𝒍 ,il- 
    Naahd njhlu;gpidj; jUf.  
 
    ……………………………………………………………………………………………. 



 

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

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

 

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

 

iii. Nkw;Fwpg;gpl;l njhlu;gpid cgNahfpj;J jputjjpd; mlu;j;jp vjpu; gupT ePsj;jpd; tu;f ;fk ;  
,w;fhd tiugpid tiuAk; Kfkhf nghUj;jkhdthW mif;Ff.(jug;gl;Ls;s FwpaPLfis) 
cgNahfpf ;Ff.  
 

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

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

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

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

b) NkNy (iii)  ,d; tiugpd;gb cUthf;fg;gl;l tiugpd; gbj;jpwd; --- 0.050 m5 Kg-1  MtNjhL ,il 

ntl;L 60m2 MFk;. 
 

i. jpzpT M  ,d; mlu;j ;jpiaf; fhz;f.  

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

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

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

ii. jpzpT M  ,d; fdtsT 0.008m3  kw;Wk; fk;gpa;pd; XuyF ePsj;jpd; jpzpT 0.01Kgm-1 

MFk;.,irf;fitapd; k Pbwidf; fhz;f.  

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

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

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

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

c) i         ,q;F gupT ePsj;jpid mstpLtjw;fhf mbg;gil re;ju;g;gj;jpy; ngw;Wf; nfhs;sg;gLtJ  
   Nkw;nwhdpapd NghJ; gupt ePsj;ijg; ngw;Wf; nfhs;tij tpl rpwe;jjhf ,Ug;gJ Vd;? 
 

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

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

  …………………………………………………………………………………………………. 
 
ii. gupT ePsj;jpy; tOtpw ;F ,U $Wfs; cs;sd.mit vit?  



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

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

iii. jpz;k ,ug;gupdhy; nghUl;fis cUthf;Fk ; NghJ mg;nghUl;fs; ntg;gj;jpid jhf;fpg; 
gpbf ;ff ; $badthf ,Ug;gJ gwwp ftdjpw ; nfhs;s Ntz;Lk ;.mjw;fhf jpz;k ,ug;gu; 
Jz;nlhd;wpid cgNahfpj ;J ,ug;gupd; jd;ntg;gf ; nfhs;sstpid fhz;gjw;F ,ug;gu; 
Jz;bd; cl;Gwkhf kj;jpapy; mike;jpUf;FkhW ju;kp];lu;  ntg;gkhdpapd; czu;jpwd;  $ba 
Fkpopd; gFjpahdJ cs;spLj;jg; gLfpd;wJ.njhlu;e;J ntg;gf; fhtyplg;gl;Ls;s ghj;jpuj;jpd; 
mbapw;F mUfpy;  mkpo;g;G  ntg;gkhdpahdJ nghUj;jg;gl;L  ghj;jpuj;jpw;Fs; ePupid ,l;L  
mjDs; ,ug;gu; Jz;lhdJ KStJkhf mkpo ;j ;jg;gLfpwJ. 
 

 
 

a) i        ,q;F ,ug;gu; Jz;lhdJ mstplg;gl Ntz;ba fdpak ; vJ?  
    mjw;fhf cgNahfpf ;fg;gl Ntz;ba mstpLk ; cgfuzk; vJ ? 
 

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

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

ii. ju;kp];lu; ntg;gkhdpapd; czu;jpwd; kpf ;f FkpohdJ ,ug;gu; Jz;bd; eLtpy; 
cs;spLj;jg;gLtjw;fhd fhuzk; vd;d ?  
 

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

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

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

iii. gupNrhjid KbtilAk; NghJ ,ug;gu; Jz;lhdJ KbtilAk; NghJ ,ug ;gu; 
Jz;lhdJ mile;Js;s ntg;gj;jpid mstpLtJ ju;kp];lupd; ntg;g epiyiaah?  
ePu; epiwe;Js;s ghj;jpuj;jpy; fhzg;gLk; ntg;gkhdpapd; ntg;gepiyah? my;yJ NtW 
ngWkhdkh? 
 

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

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



 

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

b) cgNahfpf ;fg;gl;Ls;s mkpo ;g;G ntg;gNkw;wpapd; tYthdJ 1.5Kw MfTk; 

cgNahfpf ;fg;gl;Ls;s ePupd; jpzpT 1 Kg k; ,ug;gu; Jz;bd; jpzpT 100g k; ePupd; jd;ntg;gf; 

nfhs;ssT 4200 Jkg -1 K -1 MfTkpUe;jhy;, njhFjpapw ;F ntg;gj;jpid toq;Ftjw;F 

md;kpj ;j fdj;jpy; mjd; ntg;gepiy 27℃ ahf ,Ue;jJ.ghj;jpuj;jpd; ntg;gf; nfhs;ssT 

900 JKg-1 MFk;.  

 

1) ntg;gkhf ;f pahdJ nraw;gl;l KS fhyk; 5 epkplq;fs; MFk;.ntg;gkhf;fpapypUe;J 
gpw ;g;gpf ;fg;gl;l KS ntg;gj ;jpidAk; fhz;f.  

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

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

2) njhFjpapy; mkpo;j;jg;gl;bUe;j ntg;gkhdpapd; thrpg;G 95°ahf ,Ue;jhy; ghj;jpuj;jpy; 
mlq;fpAs;s ePu; kw;Wk; ghj ;jpukhdJ ngw;Wf ; nfhz;l ntg;gj ;jpidf; fhz;f. 
 

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

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

3) ju;k p];lupd; ntg;gepiy thrpg;G 85℃ ahfTk; ePupDs; fhzg;gl;l ntg;gkhdpapd; 

thrpg;G 95℃ ahfTkpUe;jhy; ,ug;gu; Jz;lhdJ mile;jpUe;j ruhrup ntggepiyia 
nfhz;L jd; ntg;gf ; nfhs;sstpif; fhz;f.  

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

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

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

4) ,ug;gu;; Jz;bd; mfntg;gk ; ,mjd; Nkw;gug;G ntg;gepiyapid tpl Fiwe;j 
ngWkhdj;ij vLf;f pd;wJ.mjw;fhd fhuzj;ij jUf.mjid Nkw;gug;g 
ntggepiyia milAr; nra;tj vt;thW?  

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

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

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

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

 

5) ,ug;gupd; jd;ntg;gf ; nfhs;stpw ;F epahakhd xU ngWkhdj;ij ngWtjw;F 
nghUj;jkhd Kiwapid MNyhrpf ;Ff.  



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

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

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

iv. cUtpw; fhl;lg;gl;bUg;gJ kpd;fynkhd;wpd; kpd;dpaf;f tpir (E) ,mfj;jil (r)  Mfpatw;iw 
epu;zapg;gjw;F cgNahfpf ;ff ; $ba cUg;gbahFk;.jdp khWk; jilahf cgNahfpf;fg; 
gl;bUg;gJ Specific Resistance Mf cgNahfpf;fg; gl;bUf;Fk; tl;ltbt tiyakhFk;. (jlk ;) 

              ( Nthy;w ;Wkhdp kw;Wk ; mk;gpau;khdp Mfpad ,yl;rpakhdit vd;f ; fUJf.)  

     A,B  jlj;jpd; tpl;lkhdJ KbtpypahFk;. 

      

 

i. mk;gpau;khdp kw;Wk ; Nthy;w ;Wkhdpapd; Kbtplq;fisg; ngaupLf.  

 

ii. Nthy;w;Wkhdpapd; thrpg;G (V ) ,w;fhd $w;wpid mk;gpau;khdpapd; thrpg;G (𝚰) kpd;fyj;jpd; 
kpd;dpaf ;f tpir (E) kw;Wk ; mfj;jil (r) Mfpatw;wpd; rhu;gpy; jUf.  

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

iii. mk;gpau;khdpapd; mjpfgl;r kw;Wk ; Fiwe;jgl;r thrpg;gpdig; ngw;Wf; nfhs;tjw;F 
tOf;fpr; rhtp P ,id vt;tplj ;jpy; itf;f Ntz;Lk ;.?   

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

6) khztnshUtd; mk;gpau;khdp thrpg;G (𝚰) kw;Wk; Nthy;w;Wkhdpapd; thrpg;G kw;Wk; V 
,ilNaahd tiugpid tiutjw;F cj;Njrpj ;Js;shd;.  

 
a) (ii)  ,y; ngwg;gl;l rkd;ghl;bd; khwpapid cUthf ;Ff.  

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



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

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

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

b) mk;gpau;khdpapd; thrpg;G 𝑰 kw;Wk; Nthy;w;Wkhdpapd; thrpg;G V  Mfpatw;wpilNaahd tiugpd; 

gbj;jpwd; 0.4 AV-1 k; kw;Wk ; ,ilntl;L 3.6 MFk;. 

 

i. kpd;fyj;jpd; mfj;jilapidf; fhz;f.  

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

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

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

ii. kpd;fyj;jpd; kpd;dpaf ;f tpirapidf; fhz;f.  

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

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

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

c) Gs;sp B ,y; tOf;fpr; rhtpahdJ itf;fg;gl;lhy; mk;gpau;khdpapd; Mff; Fiwe;j thrpg;ghdJ  

1 .5A  MftpUe;jJ.mg;NghJ Nthy;w ;Wkhdpapd; thrpg;ghdJ 9 V MftpUe;jJ. 
 

i. Nthy;w ;WkhdpahdJ  AB  ,ilNa  ,ize;J fhzg;gLk ; NghJ Nthy;w ;Wkhdapd; 
Kbtplq;fspilNa fhzg;gLk ; jil vt;tsT ?  

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

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

ii. A  kw;Wk; B  Gs;spfs; fk;gp jlj;jpd; tpllj;jpy; Kbtpypahff; fhzg;gl;lhy; fk;gpapd; 
KOj; jil vt;tst ?  
 

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

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

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

iii. flj;jp fk;gpapd; KS ePsk; 100cm MfTk; F.nt.K 0.5mm2 MftpUe;jJ.fk;gpapd; jil 

vttsT ?  

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

 

 

 



 

 

 

                                                                             PART – (II) –B  

                                                         Essay  

 

5) Nehahspfspd; ,uj;j mKf;fj;ij  fhz;gjw;F itj;jpa Jiwapy; (Sphygmo Manometer) MdJ 

cgNahfpf ;fg; gLfpwJ.,q;F Nehahspfspd; cau; muj;j mKf;fk; (Systolic) kw;Wk; Mff; 

Fiwthd ,uj;j  mKf;fk; (Diastolic) mstplg;gl;L   mJ xU tpfpjkhff;   fhl;lg;gLfpwJ. 

mq;F xt;nthU re;ju;g;gj;jpYk; ,U  ,ur epuy;fspd; cauq;fspilNaahd NtWghlhdJ mm  
,y; Fwpf ;fg; gLfpd;wJ.mjhtJ ,uj;j mKf;fk; tsp kz;ly mKf;fj;jpid tpl vt;tsT 
mmHg ,y; mjpfkhf cs;sJ vd;gjhFk;.RfNjfp egu; xUtUf;F mt;tpfpjk; 120/80 MFk;.,J 

140/90 ,id tpl mjpfkhf ,Uf;Fk; NghJ mJ cau; ,uj;j mKf;fkhff; fUjg; gLfpwJ. 
 
,uj;j mOj;jkhdJ Kjypy; mstplg;gLk ; NghJ egupd; ifapd; Nkw; Gaj;jpid Rw;wp 
,jaj;jpd; kl;lj ;jpy; ,ug;gu; igahdJ Rw;wg;gl;L mjw;F fhw;whdJ gk ;g; 

nra;ag;gLfpwJ.mj;Jld; ngUehbapy; ,uj;j Xl;lj;jpid itj;jpau; Stethoscope ,d; %yk; 
gupNrhjpg;ghu;.igapd; mKf;fk; ngUehbapy ,uj;j mKf;fjpw;F rkkhFk; NghJ ngUehbapy; 
,uj;jNthl;lkhdhJ  KStJkhf epWj;jg; gLtjw;F kl;L kl;lhf NghJkhdjhFk; NghJ 
,uj;jj ;jpd; Mff; $ba mKf;fj;ijf; fhl;Lk;.nghJthf itj;jpau; ,q;F ,t;tKf;fj;jpid 
tpl rw;W $ba mKf;fj;jpid gpuNahfpj;J mjd;gpd; mKf;fj;ij gbg;gbahf Fiwtiltjw;F 
,lkspj ;J ,jaj;jpdhy; ,uj;jj;jk; gk;g; nra;aj; njhlq;fpaTld; ,uj;j Xl;lkhdJ epfoj; 
njhlq;Fk; mKf;fkhdJ mjpAau; mKf;fkhf Fwpj;Jf; nfhs;sg; gLfpwJ.mKf;fkhdj NkYk; 
FiwAk; NghJ ,jaj;jpdhy; ,uj;jjpid gk;g; nra;Ak; Row;r;rpapd; ,Wjpapy; xU fdk; epd;W 
NghFk; NghJ fhl;lg;gLk; mKf;fj;jpd; ngWkhdk; Mff; Fiwe;j ,uj;j mKf;fkhf Fwpj;Jf; 
nfhs;sg;gLfpwJ.  
 

 
 
RfNjfp egu; xUtupy; epk plj ;jpw ;F 72 ,jaj; JbgGfs; epfo;fpd;wJ.Ventricle ,Ds; ,uj;j 

mKf;fk ; 80mmHg ,y; NgdpathW ,lJ ,jatiw %yk; Jha ,uj;jk ; Systematic 



ngWehbapDhlhf cly;KStJk; Rw;Nwhl;lk ; milar; nra;tNjhL tyJ Ventricle %yk; 

mRj;jkhd ,uj;jk ; Rj;jpfupg;gjw;fhf Pulmonary Artery  %yk; EiuaPuYf;F nfhz;L 
nry;yg;gLfpwJ. 
xU ,jaj; Jbg;gpd; NghJ xU ,jatiw %yk; 75ml fdtsT ,uj;jkhdJ Jha kw;Wk; 
mRj;j ,uj;jkhf gk;g; nra;ag;gLtNjhL epkplnkhd;wpy; kdpjTlypy; cs;s   KO ,uj;jKk; 
Jha;ikg; gLj;Jtjw;fhf mDg;gg; gLfpwJ.xU Kiwf;F gk;g; nra;ag;gLk; ,uj;jf; fdtstpd; 
1/3 gq;F %isf;F mDg;gg; gLtJ Aorta ,d; fpis Aorta ,d; %ykhFk;.kdpj %is 

,jaj;jpypUe;J 35cm cauj;jpy; cs;sJ. 
 
ruhrup taJ Kjpue;j RfNjfp egu; xUtu;; kw;Wk ; cau ; ,uj;j  mKf;fj;jpdhy; gPbf;fg; 

gl;bUf ;Fk ; egu; xUtupdJk; ,jatiwapy; KS mKf;fkhdJ (P) kw;Wk; fdtstpd; khwy; 
milAk; tpjkhdJ NkNy tiugpw ; fhl;lg;gl;Ls;sJ.(xU ,jatiw fUjg;gl;Ls;sJ)  
 

( tspkz;ly mKf;fk; 1 x 105 Nm-2 ,Hg ,d; mlu;j;jp 13600  Kgm-3 ,,uj;jj;jpd; mlu;j;jp 1070 

Kgm - 3 ,U re;ju;g;gq;fspYk; gk ;g; nra;ag;gLk ; fdtsT 75 ml)  

 

a) i       Mff; $ba Mff; Fiwe;j ,uj;j mKf;fj;ij mstpl;Lf ; nfhs;tJ vt;thW ?  

 

ii. ruhrup Kjpatu; xUtupd; Mff; $ba kw;Wk; Mff; Fiwe;j ,uj;j mKf;fkhdJ 
tspkz;ly mKf;fj;jpid tpl vj;jid g];fhy; mjpfkhdJ?  

 

iii. RfNjfp egu; xUtupy; fhzg;gLk ; ,uj;jj ;jpd; fdtsitf; fhz;f.  

 

b) i       tiugpid cgNahfpj;J xU Kiw gk ;g; nra;Ak; NghJ ruhrup Kjpatu; xUtupdJ  
   ,jakhdJ nra;Ak; Ntiy kw;Wk; cau; ,uj;j mOj;jj;jpdhy; gPbf ;fg;; gl;Ls;s 
   xUtuJ ,jakhdJ nra;Ak ; Ntiyiaf; fhz;f.  
 

        (ruhrup mKf;fj;ijf; fUJf,Nkw;Fwpg;gpl;l ,U re;ju;g;gq;fspYk; xU gk ;g; nra;jypd;  

    NghJ gk ;g; nra;ag;gLk ; fdtsT 75ml)  
 

ii. ,U re;ju;g;gq;fspYk; ,jak; nraw;gLk ; tYtpidf; fhz;f.  
 

iii. xU Kiw gk ;g; nra;jypd; NghJ gk ;g; nra;ag;gLk; ,uj;jj;jpd; jpzptpidf; fhz;f.  
 

iv. nghJthd RfNjf re;ju;g;gj;jpy,,jaj;jpdhy; nra;ag;gLk; Ntiy ,uj;jj;jpd; ,af;f 
rf ;jpahdJ ntsptplg;gLfpwJ vdf; fUjp ,jakhdJ ,uj;jj;jpid gk;g; nra;Ak; 
Ntfj;jpidf; fhz;f. 
 

v. nghJthd xU RfNjfp egu; xUtupd; ,uj;j mKf;fk; ,jaj;jpdUNf ngU ehbapd; 
Mff; $ba mKf;fk; 120mmHg vdf; nfhz;L tpd;ntsp xlj;jpy; gazpf;Fk; tpd;ntsp 

tPud; xUtd; cly; kw;Wk; jiyapid Neuhf itj;Jf; nfhz;L 25 ms-2 Mu;KLfypy; 
gazpf ;Fk ; NghJ %isapDs; ,uj;j mKf;fk ; G+r;rpaj;jpw;F md;kpj;jjJ vdf; 
fhl;Lf. 
 

vi. cau; ,uj;j mKf;fj;jpdhy; gPbf ;fg;gl;bUf ;Fk ; xUtu; mjpfk ; fiyg;Gw;wtuhf 
czu;tJ Vd;? 

              



              

 

 

 

6)   i      fPo; Fwpg;gpl;l Clfq;fspilNa mtjp Nfhzj;ij fhz;f.(md;k pj ;j KS vz;zpy;)  

    ng  = 1.5           nw = 1.33    

            a) tsp – fz;zhb     b) tsp – ePu;  
 
 

ii. a) tspapy; itf;fg;gl;Ls;s nrq;Nfhz mupankhd;wpd; KwpTr; Rl;b 1.5  

  MFk;.cUtpw ; fhl;lg;gl;Ls;sthW AB Kfj;j pw;F  nrq;Fj;jhdthW Xu;  
  epw xsp fpuzkhdJ gLfpd;wJ. mf;fpuzkhdJ   Kwptile;j gpd;  

  Kfk; BC  ,d; k PJ gl;L BC   topNa  nry;fpd;wjhapd; Nfhzk; 𝜽tpd;  
  ngWkhdk; fhz;f. 
   

b) Nkw;Fwpg;gpl;l Xu; epw fpuzkhdJ BC  Kfj;j py ; G+uz KSTk; njupg; 

gile;J AC Kfj;j pypUe;J ntspNawhky; ,Ug;gjw;F Q tpw;F ,Uf;f 
Ntz;ba ,opTg; ngWkhdj;ijf; fhz;f.  
 

c) 𝜽 = 𝟔𝟎° MftpUe;jhy; AC  Kfj;j pypUe;J ntspNaWk; fpuzj;j pd ; 
ntspgL Nfhzj;ijf; fhz;f.  
 
 

iii. nky;ypaJk; xspapid cl;GftpLtJk; 
KwpTr; Rl;b 1.7 cila Gifg;gl 
glynkhd;wpd ; jbg;gpid mstpLtjw;F 
cgNahfpf ;fg;Lk; cghankhd;W cUtpw; 
fhl;lg;gl;Ls;sJ.Gifg;glj;jpd; kPJ ,Urk 
gf ;f Kf;Nfhzp tbtpyhd mupankhd;W 

itf;fg;gl;L ;s;sJ.mupaj ;j pd ; AB ,d; 
Kfj;jpw;F nrq;Fj;jhf Nyru; fpuznkhd;W 

gLfpd ;wJ.AC fpuzj;jpypUe;J ntspNaWk; 

fjpupd ; nrwpthdJ (detector) xd;wpd; %yk; 

(detect) nra;ag;gLfpd ;wJ. 
 

a) NkNy gLfpd;w Nyru; fpuzkhdJ PQ  Kfj;j py ; g+uz KSTl; njupg;gpw;F   
cl;gLfpd ;wJ vdf; fhl;Lf. 
 

b) NkNy cUtpid ckJ tpilj ;jhspw; gpujpapl;L fpuzj;jpd; gazg;ghijia 
tiuf.  
 

c) Nyru; fpuzkhdJ Kfk; BC ,y; gl;L Gifg;gl glyj;jpDhlhfg; gazpj;J kPz;Lk; 

Kfk; BC ,ypUe;J ntspNaWk; ,U Gs;spfspilNaahd ,ilntsp 1cm 

MftpUe;jhy; glyj ;f pd ; jbg;G t ,idf; fhz;f.  
 
 

 



 

 

 

 

 

iv. gw;wup xd ;wpd; mkpy kl;lj;ij       
epu;zapg;gjw;F (kl;lkhdJ 
Nghjpa mstpy; cs;sjh 
vd;gij) cgNahfpf ;fg;gLk; 
,U re;jug;gq;fs; (i),(ii) cUtpw;   
fhl;lg;gl;Ls;sd.xNu rkkhd 
KwpTR; Rl;bAila nrq;Nfhz 
tbtpyhd njhFjpapw;F 
nrq;Nfhz mupankhd;iw 

(45°,90°,45°) ,izg;gjd; %yk;  
tyJ gf;fj;jpy; fhl;lg;gl;Ls;s 
cgfuzkhdJ cUthf;fg; 

gl;Ls;sJ.NkNy (i) ,y; mkpy 
kl;lk; Nghjpa mstpy; ,y;yhj 

re;ju;g;gKk; cU( ii) ,y; mJ      
Nghjpa mstpy; cs;sJk;         
fhl;lg;gl;Ls;sJ. cgfuzj;jpd;            (ii)                                                            (i)  
Nky; Kfj;jpd; kPJ Xu; epw xspf ; fjpuhdJ gLtjw;F ,lkspf ;fg; gl;ls;sJ. 
 
a) Nkw;Fwpg;gpl;l gLfjpupid NkypUe;J mtjhdpf;Fk; mtjhdpg;ghsu; xUtUf;F 

kPz;Lk; mtjhdpg;gjw;F cU (i) ,d;gb mkpy kl;lkhdJ NghjhJ vdf; fhl;Lf. 

b) Nkw;Fwpg;gpl;l gLfjpu;,mtjhdpg;ghsid te;jilahtpl;lhy; mkpy kl;lkhdJ 
Nghjpa mstpy; cs;sJ vdf; fhl;Lf. 

           𝒏𝒈 = 1.5                  𝒏𝒂𝒄𝒊𝒅 = 1.2  

 

7) jhkiuf; NfhGu fiyauq;fpy; gpujhd thapypw;F Kd;dhy; nrt;fg tbtpyhd nfhq;fpuPl;  

Hood ,d; ePsk; 10m ,mfyk; 10m kw;Wk; jbg;G 0.2m KkhFk;.mjd; nkhj;j fdtstpy; 1/5 
gq;F cUf;Ff; fk;gpapdhYk; vQ;fpa gFjp nfhq;fpuPl;bdhYk; Mf;fg;gl;Ls;sJ.,q;F KS 

epiwapd ; 60% hood ,w;F eLtpy ; mike;Js;s nfhq;fpuPl; JhzpdhYk; vQ;rpa epiw 
kWgf;fj ;j pYs;s RtupdhYk; jhq ;fg;gLfpd ;wJ. 
 

nfhq;fpuPl;bd; mlu;j;jp 2500 Kgm-3 ,cUf;fpd; mlu;j;jp 8000 Kg-3 nfhq;fpuPl;bd; aq;fpd; kl;L  

2.5 x 10 -10 Nm - 2 ,cUf;fpd ; aq;f pd ; kl;L 2.1 x 10 11 Nm -2 ,𝝅 =3 vd fUJf. 

 

a) Hood ,d; epiwiaf; fhz;f.  

 

b) Jhzpd ; kpJ epiyf;Fj ;;jhf  gpuNahfpf ;fg;gLk; tpirapidf fhz;f.  

 



c) nfhq;f pu Pl; kw;Wk; cUf;fpd ; tpfhuk; KiwNa 10 -4 ngWkhdj;j pw;F rkk; vd 

mDkhdpf ;Ff.20mm tpl;lKila cUf;Ff; fk;gpfspdhy; JhzhdJ 
cUthf;fg;gl;Ls;sjhapd ; Jhzpd ; tpl;lj ;ijf; fhz;f.  

 

d) NkNy Hood ,y; cgNahfpf;fg;gl;Ls;s nfhq;fpupl; Jhzpw;F gjpyhf nghwpapashyu; 

xUtu; ru;trkkhd cUf;F tlk; 3 ,id Hood ,d; Kfj;NjhL ,izj;J fpilAld; 

30° Nfhzj;ij cUthf;FkhW fpilr; RtUld; ,izf;fg; gLtjw;F 
cj;Njrpf ;f pd ;whu;. 

i. cgNahfpf ;fg;gl;Ls;s tlq;fspd ; ,Otpirapidf; fhz;f.  
 

ii. Nkw;Fwpg;gpl;l Ntiyf;fhf cgNahfpf;fg;gl;Ls;s Nfgspd; F.nt.K gug;G 100 

mm2 MftpUe;jhy; tlnkhd;wpw;F ,Uf;f Ntz;ba Mff; Fiwe;j ePsj;ijf; 

fhz;f.  

 

 

8) #upaid Rw;wp gpujhd fpufq;fs; 8 k; kw;Wk; Nfhs; Jz;Lfs; ,d; efu;T ghijia  

Solar System vd miof;fg;gLfpwJ.                     
 

                                                                                                                              
       fpufk;  #upadpypUe;J Jhuk;  
  Gjd;     6  x 1010 m 
     Rf;f pud ;     1  x 1011 m 
      Gtp     1 .5 x 10 11 m  

      nrt;tha;      2  x  1011 m 
      FU      8  x 1011 m 
      rdp      15 x 1011m  



 

 
 
 

 

                                                                                                                                                   

 

 

 

 

#upaDf;F md;kpj;j fpufk; GjdhtNjhL mjd; Miu 3500Km MFk;.mjd; jpzpthdJ Gtpapd; 

j pzptpidg; Nghd;W 0.06 MFk;.mtjhdpg;GfspypUe;J Gjd; fpufj;jpd; kPJ  ntg;gepiy 400℃  

MFk;.Gtpapw;Fk;   Gjdpw;FkpilNa Rf;fpud; mike;Js;sNjhL  mjd; Miu 6000 Km MFk;.  

mj;NjhL mjd; jpzpT Gtpapd; jpzptpd; 0.8 MtNjhL mjd; ruhrup ntg;g epiy 500℃ MFk;. 

ehq;fs; thOk; Gtpapd; Miu 7000Km MtNjhL jpzpT 6 x 1024 Kg MFk;.mj;NjhL Gtpapd; k PJ 
ruhrup ntg;gepiy  

Gtpapd; kWgf;fk ; nrt;tha; fpufk; ,Ug;gNjhL nrt;tha; fpufj;jpd; Miu 3000Km MFk;.mjd; 

jpzpT Gtpapd; jpzptpid tpl 0.1 MtNjhL ruhrup ntg;gepiy -30℃ MFk;.nrt;tha; fpufj;jpw;F  

mg;ghy; Gtpapd; jpzptpidg; Nghd;W 0.1 MtNjhL mjd; ntg;gepiy −𝟏𝟎𝟎℃ MfTs;s Rf;fpud; 

cs;sNjhL mjd; Miu 70,000 Km MFk;.mjw;F mg;ghy; rdp fpufk; mike;jpUg;gNjhL mjd; 

jpzpT Gtpapd; jpzptpid tpl 100 klq;fhtNjhL ruhrup ntggepiy - 150℃ MFk;.rdp fpufj;jpw;F 
mg;ghy; ANud]; kw;Wk ; ANud]; fpufq;fs; cs;sd. 

fpufq;fspy; Gtp kw;Wk ; nrt;tha; fpufq;fspy; jpz;k gjhu;j ;jq;fs; mlq;fpAs;sd.thAf; 

fpufq;fshf FU,rdp,ANud]; neg;bA+d; ,dk; fhzg;gl;Ls;sd.FU kw;Wk; rdp fpufq;fs; traditional 

gases tifapidAk; ANudp]; kw;Wk; neg;ba+d; ICE gases tif;Fk; cupj;JilaitahFk;.Traditional 

gases ngUk;ghYk; [jurd; kw;Wk; Helium thAf;fspdhy; MdNjhL ICE thAf;fs; gpujhdkhf kPNjd; 
mNkhdpah kw;Wk; ePuhtpapdhy; MditahFk;.kPNjd; thAtpd; fhzkhf ANud]; kw;Wk; neg;bAd; 
ePy epwk ; fpilf;fg; ngw;Ws;sJ.,e;j thAf; fpufq;fSf;F tisak; kw;Wk; cg fpuzq;fs; 
fhzg;gLtJ tpNrlkhdjhFk;.  

 

a) i          Gjd; fpufj;jpd; jpzptpid Kg ,y; fhz;f. 
 

ii.  Gtpapd; kpJ GtpaPu;g ;gpd; f Pohd Mu;KLfypd; ngWkhdk; 10ms -2 MftpUe;jhy; 
fpufq;fs; ahTk ; <u;g;G Gy tpjpapw ;F Vw;g ele;J nfhs;fpd;wd vdf; fUjp Gjd; 
fpufj;jpd; k Pjhd <u;g;G Gy Mu;KLfiyf; fhz;f.  

 

b)  ghupa jpzptpid Rw;wp NtnwhU jpzpthdJ Nkw;nfhs;Sk; Row;rpapy; Row;rp 

miyTf;fhyj;jpd;  (Time Periodic) tu;f;fkhdJ ,U fpufq;fspilNa Jhuj;jpd; fdj;jpw;F 

tpfpj rkkhFk;.( T2 ∝R3 )  

 



i. GtpahdJ #upaid Rw;wp tu vLf;Fk ; fhyk ; 360 ehl;fs; vd fUjp Rf ;f pu 

fpufj;jpw;F #upaid Rw;wp tu vLf;Fk; fhyj;ij ehlfspw; fhz;f.(√
𝟐

𝟑  
) = 0.77 

ii. mt;thNw FU fpufkhdJ #upaid Rw;wp tu vLf;Fk; fhyj;ij ehl;fspy; fhz;f. 

 

c) Gtpapw ;fhd jg;gy; Ntfk; (Ve)  1 x 104 ms-1 MFk;.VjhtnjhU thAthdJ fpufnkhd;wpDs; 

jq;fpapUg;gjw;F me;j thA %yf;$Wfspd; fjptu;f;f %ytpil (Vrms) ,d; ngWkhdj;ijg; 

Nghd ;W 6 klq;fpdhy; jg;gy ; NtfkhdJ rpwpjhf ,Uj;jy; Ntz;Lk;.  
 

i. jg;gy ; Ntfk; vd;gJ vd;d?  

ii. rdp fpufj ;j pw;fhd jg;gy ; Ntfk; vt;tsT ?  
 

iii. mjpypUe;J rdp fpufj;jpd; kPJ fhzg;gLk; ntg;gepiyapw;F Vw;g 𝒙 vd;w thAtpd; 

fjptu;f ;f %ytpil 5610 ms - 1 MftpUe;jhy; thA tiffspd; ,uz;by; rdp 
fpufj;jpDs; jq;fpapUf ;ff ; $ba thA tif vJntd;gij cWjp nra;f.  

 

iv. ehrh epWtdj;jpdhy; nrt;tha; fpufj;jpid mtjhdpg;gjw;F jw;fhypf tpd;ntsp 
Muha;r;rp epiyankhd;iw epWTtjw;F cj;Njrpj;Js;sJ.mij Nju;e;njLg;gJ 
GtpahdJ nrt;tha; fpufj;jpd; <u;g;G tpirapd; jhf;fkhdJ (gravitational influence)  
G+r;rpakhfTs;s epiynahd;wpy; GtpAk; nrt;tha; fpufKk; #upaid tyk; tUtJ 
xU js xOf;fpy; vd;Wk; mtw;wpilNa FWfpa Jhu ,ilntspahdJ fhzg;gL 
fpd ;wJ vd mDkhdpj ;J ,e;j nghUj ;jkhd epiyf;F GtpapypUe;jhd 

Jhuj ;j pidf; fhz;f.(√𝟏𝟎 = 𝟑) vd fUJf. 
 
 

9) A  cUtk; A ,w; fhl;lg;gl;Ls;sthW   S1 ,Uthapapd; Kd;Kff;   Nfhly; jilahdJ     
   G+r;rpakhtNjhL gpd;Kff; Nfhlypd; jilahdJ KbtpypahFk;.fPNo xt;nthU re;ju;g;  

   gj;jpYk; kpd;fykhdJ topq;Fk; kpd;Ndhl;lj;ijf; fhz;f.P kw;Wk; Q ,ilNa gpuNah  
   fpf ;fg;gl;Ls;s kpd ;fyj ;j pd ; mfj ;jil G+r;rpakhFk;.  
 

a) i       VP > VQ  kw;Wk; VPQ =  5v  

ii. VP <  VQ  kw;Wk; VQP = 3V  
 
 

 

 

b) cUtpw; fhl;lg;gl;Ls;s Rw;wpy ; cs;s S1 
,Uthapapd; Kd;Kff; Nfhlypd; Nthy;w;wsT 

0.7v gag;G Nthy;w;wsT (V0) MdJ fhyj;NjhL 

(t) khwiyf; Fwpf;Fk; (V-t) tiugpid tiue;J 
fhl;Lf  
 
 
 



 

c) ck;kplk; epiykhw;wp kw;Wk;   Njitahd mstpy; 
ghuj ; jilapidAk; cgNahfpj ;J f PNo 

Fwpg;gpl;Ls;sthW mikj;Jf; nfhs;s KbAk;.ghuj; 

jilahdJ 90Ω MFk;.Vp > VQ thf cs;s NghJ 

Nkw;Fwpg;gpl;l ,U re;ju;g;gq ;fspYk; ghuk; (RL) 

,Dhlhf ghAk; kpd ;Ndhl;lj ;j pd ; j pirapid 
milahskpLf.Jizr; Rw;wpDhlhf mOj;jkhdJ 

khwy; milAk; NghJ RL jilapDhlhf 

mOj;jkhdJ khwyilAk; tpjj;jpid nghUj;jkhd tiugpy ; milahskpLf. 
 

 

 

 

d) i 230V,50HZ  (AC)  toq;fyhdJ epiykhw;wpnahd;wpw;F nga;g;G nra;ag;gl;Ls;sNjhL   

epiykhw;wpapd ; Rw;Wf;fspilNaahd tpfpjk; 5: 𝟏 MftpUe;jhy; Jizr; Rw;wpDhlhf 
mjpfgl;r mOj;j NtWghl;bidf; fhz;f.  

 

ii. ,Uthapapd ; Kd;Kff; Nfhly; jilahdJ 2𝛀 MfTk; gpd;Kff; Nfhlypd; 

jilapid Kbtpyp vdTk; fUjp ghuj;jilapDs; Nkw;Fwpg;gpl;l (i),(ii) Rw;wpDhlhf 
ghAk; cr;r kpd ;Ndhl;lj ;ijf; fhz;f. 
 

iii. ,Uthapapy ; mjp$ba ntg;g tpiu tpj pjj ;j pidf;; fhz;f  
 

iv. Nkw;Fwpg;gpl;l gag;G Nthy;w;wsit xg;gkhf;Ftjw;F nfhs;sstpia gpuNahfpf;f 
Ntz;ba Kiwapidf; Fwpg;gpl;L ,Wjpg; gag;gpd; miy tbtj;jpid tiue;J 
fhlLf.  

 

e) i    NkNy rPuhf;fg;gl;l C (ii) ,y;   Fwpg;gplg; 

  gl;Ls;s     Nthy;w;wsT  toq;fpapdhy;  

  15V NeNuhl;lj;ij   ngw;Wf; nfhs;tjw;F 
  nrdu; ,Uthapapid cgNahfpf;f Ntz;b 

  As;sJ.  mt;toq;fpapw;F 300Ω  ,ypUe;J  

  Kbtpyp tiuf;Fk; khw;wg;gl $ba RL  ghuj; 

  jilahdJ ,izf;fg;gl;Ls;sJ.RS  ghJfhg;Gj; jilapDhlhf mDkjpf ;f $ba kpd;  

  Xl;lkhdJ 100 mA  MFk;.ghuj; jilapDhlhf ghAk; mjpfgl;r  kw;Wk ; Fiwe;jgl;r  



  kpd;Ndhl;lj ;ijf; fhz;f. 
   

f) cUtpw; fhl;lg;gl;bUg;gJ gr;irtPnlhd;wpy;  ntg;gepiyahdJ  
FiwtilAk; NghJ mJ gw;wp  njuptpg;gjw;F xypnahd;wpid 

vOg;Gtjw;F Horn   xd;W   cgNahfpf ;fg;gl;bUf ;Fk ; tpjkhFk;.  

ju;f ;fk ; (1) nga;g;G nra;ag;gLk ; NghJ Horn MdJ xypf ;f pd;wJ. 

NkNy e ,y;  Fwpg;gplg;gl;Ls;s   rPuhf ;fg;gl;l 15V DC  toq;fp 

ahdJ A ,w;F toq;fg;gl;Ls;sJ.  
 
 

i. Muk;gj ;jpy; Gs;sp B ,y; Nthy;w ;wsT 1.5V MftpUe;jhy; 
ju;k p];lupd; Muk ;gj ; jilapidf; fhz;f. 
 

ii. ntg;gepiy cupa ngWkhdj;ij tpl FiwtilAk; NghJ NOT gliyapd; %yk; 

ju;f;fk; 0 ju;f;fk; 1 ,w;F khw;wg;gLfpd;wJ.NOT gliyahdJ Switching Nthyw;wsT 

mjhtJ B ,y; Nthy;w ;wsT 1.5V MftpUe;jhy; ju;kp];lupd; Muk;g Nthy;w;wsT 
vt;tsT?  
 

iii. ju;k p];lupd; jil (R) fhyk; (t)  cld; khWk; 
tpjkhdJ tiugpw; fhl;lg;gl;Ls;sJ. Nkw;Fwpg; 

gpl;l Horn MdJ  xypf;Fk; NghJ tiugpid 
cgNahfpj;J   cld; #oy; ntg;gepiyiaf;  
fhz;f. 

                                                                                                                                                                          

 

 

 

 

 

 

 

9) B    kpd; tpsf;Ffis cgNahfpf;Fk; NghJ mit mjpAau; gpufhrj;jpy; xspu;tJ kpf Kf;fpa 

  khdJ.mg;NghJ mit mtw;wpd; Rated tYtpy; nraw;gLk;. kpd;Fkpnohd;W xspUk; NghJ  
  gpufhrkhdJ kpd;Fkpopd;   Kbtplq;fspilNa  mOj;j NtWghl;bd; tu;f;fj;jpw;F tpfpj 

  rkkhFk;.(𝚰 ∝ V2) .,jid Ma;T$lj;jpy; gupNrhjpj;J ghu;g;gjw;F 40w ,2A vd milahsk; 
  ,lg;gl;Ls;s kpd;tpsf ;fhdJ cgNahfpf ;fg;gLfpwJ. 
 

a) i           kpd;tpsf;fhdJ mjpfgl;r gpufhrj;jpy; xspu;tjw;F  Kbtplq;fspilNa fhzg;gl 
    Ntz;ba mOj;j NtWghL vt;tsT ?  

 

ii. kpd;tpsf ;f pd; jil vt;tsT ?  



 

b) ,jw;fhf 30v kpd;dpaf;f tpir kw;Wk ; 

mfj;jil (r) cldhd Jiz 

(Secondary) kpd; fyk; kw;Wk; secondry/ 

finite jilAldhd Nthy;w ;Wkhdp 
kw;Wk ; khWe; jil Mfpad 
cgNahfpf ;;fg; gl;Ls;s 
cUg;gbnahd;W    mUfpy;   fhl;lg; 
gl;Ls;sJ.  
 

Msp k %lg;gl;L Nthy;w ;Wkhdp v mdJ Rw;Wld; njhlu;G glhky; ,Uf;Fk; NghJ 

kpd;FkpohdJ xspu Ntz;ba gpufhrj;jpd; miuthrpahtNjhL Nthy;w;Wkhdpapd; R 

KbtplkhdJ P Ald; ,izf;fg;gl;l NghJ kpd;FkpohdJ KS gpufhrj;Jld; 

xspue;jJ.mg;NghJ Nthy;w ;Wkhdpapd; thrpg;G 6v MFk;. 
 

i. kpd;fyj;jpd; mfj;jil vt;tsT?  
ii. miuthrp gpufhrj;jpy; xspUk; NghJ kpd;Fkpopd; Kbtplq;fspilNa mOj;j 

NtWghL vt;tsT? 

iii. miuthrp gpufhrj;jpy; xspUk ; NghJ kpd;fyj;jpdhy; toq;fg;gLk ; 
kpd;Ndhl;lk ; vt;tsT ? 

iv. miuthrp gpufhrj;jpy; xspUk ; NghJ kpd;fyj;jpd; tY vt;tst?  
v. kpd;FkpohdJ miuthrp gpufhrj;jpy; xspUk ; NghJ ntspr;Rw;wpy; tY 

tpiuakhdJ vt;tsT ? 

vi. Nthy;w ;Wkhdpapd; Kbtplq;fspilNa mOj;j NtWghL kw;Wk ; 
Nthy;w ;Wkhdpapd; mfj;jilapidf; fhz;f.  
 

vii. Nthy;w ;Wkhdpapd; Kbtplk; R MdJ Rw;wpd; Gs;sp Q Ald; ,izf;fg;gLk; 
NghJ kpd;Fkpopd; gpufhrk;  miuthrpia tpl mjpfupf;Fkh? ,y;iyah? 
njspTgLj ;Jf.  
 

 

10) A     tpupTiufSf;fhf cgNahfpf;fg;gLk;  kz;lgnkhd;wpd; fhw;Nwhl;l nrad;Kiw   njhlu; 

   ghd juTfs; f PNo jug;gl;Ls;sd. tpupTiu kz;lgj;jpd; mfyk; 25m,ePsk; 50m ruhrup        

       cauk; 5m cilaJkhd xU ,yl;rpa fdrJukhf fUj KbAk;.kz;lgj;jpy; tspgj 

   dhf;fp (Air conditioner) 10 nghUj;jg;gl;Ls;sNjhL  ,it re;ju;g;gk; rhu;e;j ,U Kiw 
   fspw ; nraw;gLfpwJ.  



 
   kz;lgj;jpy; ,Uf;Fk ; egu;fspd; 
   vz;zpf;iff;F  Vw;g ePuhtpia                                                  
        mfw;w $bajhf   ,Ug;gNjhL  
   Njit  Vw;gbd; Fspu; csu;e;j 

   tspapid kz;lgj;jpDs; Spray  
        nra;aTk; KbAk;.thapw; fjTfs; 
   jpwe;Js;s NghJ tspgjdhf ;Fk ; 
   nraw;ghl;bw;F ,ila+W Vw;glhj 

   thW fjTfSf;F Nkyhf (Air 

        Curtain ) 8 cgNahfpf;fg; gl;Ls;sd 
   tspgjdhf;fp ahTk; xNu rkkhd 
   tpfpjj;jpy; ePuhtpapid mfw;Wfpd; 
   wd.fzpg;gPl;bw ;fh ,urj;jpd;  

   mlu;j;jp 13600 kg-1 mfpy thA  

   khwpyp 8.3 Jmol-1 K -1 MFk;.  
 

a) tsp gjdhf;fy; nraw;ghL eilngwhj NghJ kz;lgj;jpd; ntg;gepiy 28℃ MtNjhL 

kz;lgj;jpd; gdpgLepiy 18℃  vdTk; fz;lwpag;gl;Ls;sJ.kz;lgj;jpd; rhuPug;gjid 
fhz;f.miwntg;gepiyapy; kz;lgj;jpy; fhzg;gLk ; ePuhtp mlu;j ;jpahdJ 

gdpgLepiy FwpaPl;bd; NghJ (marking) epuk;gyhtp mlu;j;jpf;F rkd; vd fUJf. 
 

b) khztu;fs; cs; Eiotjw;F Kd; Kd;dhy; cs;s tspgjdhf ;f pfs; 6 
nraw;gLtjd; %yk; ePuhtpahdJ    mfw;wg;gLtJ epfo;fpd;wJ  tsp gjdhf;fp  

xd;wpdhy; 10Kg s-1 vd;w tpfpjj;jpy; 15min fhyj;jpw;F ePuhtpahdJ mfw;wg;gLtJ 
epfo;f pd ;wjhapd; cupj;jhd fhy ,ilntspapy; rhuPug;gjd; khwyilAk; ruhrup 
tpfpjj;jpid fhz;f.,q;F kz;lgj;jpDs; tspapd; ntg;gepiy khwpypahf cs;sJ. 
 

c) 1200  khztu;fs; cs;Eioe;j gpd; NkYk; 2 tspgjdhf;fpfs; ,af;fg;gl;lJ.1 

epkplj;jpd; gpd; Gjpa rhuPug;gjd; 40% khf ,Ue;jhy; xU khztu; ntsptpLk; ePuhtp 
apd; tpfpjj;ijf; fhz;f.,q;F kz;lgj;jpDs; ntg;gepiy Nkw;Fwpg;gpl;l ngWkhdj; 
j pNyNa fhzg;gLfpwJ vd mDkhdpf ;Ff. 
 

d) kpd; tspj; jpiuahdJ nraw;gLj;j glhky; fhzg;gLk;  epiyapidf; fUJf.,q;F 
kz;lgj;jpd; ntg;gepiy 28℃ Mf fhzg;gLtNjhL   ntspNa #oypd; ntg;gepiy 

32℃ MfTk; #otpd;   rhuPug;gjd; 60% khfTk; cs;sJ. ,dp kz;lgj;jpd; thapw; 
fjTfs; jpwf;fg; gl;L epiyikahdJ cWjp epiyia milAk;  tiuf;Fk; tplg; 
gl;lJ.njhFjpapd; ntg;gepiy khwpypahff ; fhzg;gl;lhy; kz;lgj;jpDs; 
rhuPug;gjid fhz;f.  
 

e) NkNy re;ju;ggk; (d) ,d; gpd;du; kz;lgj;jpf; fjTfs; %lg;gl;L kz;lgj;jpd; cs;Gwk; 

(Space) %lg;gl;lJ.jw;NghJ tspgjdhf;fp ,ae;jpuq;fs; 10k; nraw;gLj;jg; gl;lNjhL 
ePuhtpia mfw;Wtjw;F Nkyhf csue;j Fspu; fhw;Nwhl;lj;ij cs;nsLg;gjd; %yk; 

ntg;gepiyahdJ 20℃ tiuf;Fk; Fiwf;fg;gl;lJ.05 epkplq;fspd; gpd; kz;lgj;jpDs; 
rhuPug;gjidf; fhz;f. 
 

f) kz;lgj;jpDs; Fspu;fhw ;wpid tprpWtjw;fhf kz;lgj;jpd; rptpypq;f py; 
nghUj;jg;gl;bUf;Fk; tpNrlkhd 4 rJutbthd tspgjdhf;fpfs;   cgNahfpf;fg;gL 



fpd ;wd.rhjhuz tsp gjdhf;fpfis epWj;jp rptpypq;fpy; nghUj;jg;gl;Ls;s tsp 
gjdhf;f pfis kl;Lk; ,aq;fr; nra;J kz;lgj;jpd; thapw; fjTfs; ahtw;iwAk; 

%b kz;lgj ;j pDs; ,lk; (Space) KStJk; %lg;gl;lhy; fhyj;Jld; kz;lgj;jpd; 
rhuPug;gjd; kw;Wk ; jdp<ug;gjdpd; khwyilAk; tiugpid tiue;J fhl;Lf. 
 
 

10)   B   kUj;Jt Jiwapy; ntg;gf; fjpu;fs; %yk; Gifg;glk; vLf;Fk; (Thermography) nrad;  
   KiwahdJ mjpfkhf   cgNahfpf;fg;gLfpwJ.mr;nrad;Kiw gw;wp RUffkhf fpNo  
   tpgupf ;fg;gl;Ls;sJ. 
 

   vy;yh nghUl;fSk; 0 K ,id tpl cau;  ntg;gepiyapy; ntg;gf;  fjpufis ntsptpL 
   fpd;wd.mq;F ntsptplg;gLk; ntg;gf; fjpu;fspd; tpfpjkhdJ gy;NtW fhuzpfspy; jq;fp 
   As;sJ.,e;j ntg;gf;fjpu; nrad;Kiwapw;fhf  mjpfkhf  cgNahfpf;fg;gLtJ infra-red  

       fjpu;tPr;rhFk;.tpNrl cgfuzj;jpd; %yk; infra-red fpuzq;fs; cgNahfpf;fg;gl;L clk;gpd; 
   tpk;gj;jpidg; ngw KbAk;.  tpk;gj;jpy; fhzg;gLk; ntg;g tisaq;fs;  %yk; clk;gpw;  
   fhzg;gLk ; gy;NtW Neha;fs; gw;wp mwpe;J nfhs;s KbAk;. 
 

   Njhypd; rpwpa   gpuNjrq;fspypUe;J ntsptplg;gLk; fjpu;fs; Jbg;gfshf detector %yk;  

   ngwg;gLfpwJ.me;j detector MdJ Fiwflj;jp jputpankhd;wpdhy; cUthf;fg; gl;Ls;sJ. 

   infra-red fjpu;fs;   cwpQ;rg;gl;lTld; mjs;  jilahdJ  Fiwtile;J   kpd;Ndhl;l  
   Jbg;G irifapd; nrwpT cau;tilfpwJ.,t;thW fpilf;fg; ngWk; iriffis cgNah 
   fpj ;J Gifg;glj;jpid ngw KbAk;. 
 

   clypd; cl;ghfq;fspy; fhzg;gLk; (Tumors) ,id   milahsk; fhz;gjw;F ,r;nrad; 

   KiwhahdJ mjpfkhf cgNahfpf;fg; gLfpd;wJ. Combustive Response fhuzj;jpdhy;  
   mt;tplj;ij Rw;wp ntg;gepiy cau;tilfpd;wJ.Neha;tha; gl;Ls;s gpuNjrj;ij rw;wp  
   typ Vw;gLtjhy; Nehahsu;fs; ,e;j gupNrhjidia  nra;J nfhs;s Kw;gLfpwhu;fs;.  
   Mjd; %yk; mt;tplj ;ij kpfTk ; Jy;ypakhf epuzapj ;Jf ; nfhs;s KbAk;. 
 

a) i        nghUnshd;wpd;   %yk; fjpu;gpid ntsptpLk;  tpfpjkhdJ jq;fpAs;s fhuzpfs; 
    %d;wpidg; ngaupLf. 

 

ii. Neha; fhuzpia fz;lwpAk ; Kiwapy; ntg;g fjpu;fs; nrad;Kiwapid 
cgNahfpg;gjhy; fpilf;Fk ; mD$yk; vd;d?  
 

iii. nghUnshd;wpd; ntg;gepiyia cau;j ;Jk ; NghJ mjd; %yk; ntsptplg;gLk ; 
fjpu;fspy; fhzf;$ba tpNrl mk;rq;fs; ,uz;bidj; jUf.  

 

b) i       toikahd  cly; ntg;gepiyahd 37℃ ntg;gepiyapy;   ntsptplg;gLk; fjpu;tPr;rpd;  

   mjpfgl;r miy ePsk; 10𝝁m MfTk; (tumor) xd;wpd; ruhrup ntg;gepiy 40℃ MfTkpUe; 
   jhy; mjd; %yk; ntsptplg;gLk; fjpu;fspw;Fupa mjpfgl;r miy ePsj;ijf; fhz;f. 
 

ii. clk;gpd; vy;yh gFjpfspYk; Nkw;gug;G fhyy;jpwd; 0.7 vdf; fUjp (Tumor) xd;wpd; 

%yk; fjpu;g;ghdJ fhyy; nraag;gLk; nrwptpidf; fhzf.(𝝈= 5.7 x 10 -8 wm - 2 K -4)  

(3134 = 1010)  

 

iii. Tumor xd;wpd; Nkw;gug;gpd; gug;gsT 3cm2 MftpUe;jhy; mjd; %yk; 1 epkpl 

fhyj;jpDs; ntsptplg;gLk ; fjpu;fFk ; rf ;jpapidf; fhz;f.  



 

iv. nghJthdnjhU clk;gpd; gFjpia tpl Tumor  xd;wpdhy; ntsptplg;gLk; fjpu;fspd; 
nrwptpid rjtPjkhfj; jUf.(RUf;fj ; Njitapy;iy)  

 

c) rpytif Tumor fSf;F fhuzkhf Chronic Cancer fhuzkhf ,Uf;fyhk;.,t;thwhd Gw;W 

Neha; fyq;fis mopg;gjw;F jw;fhy kUj;Jt Jiwapy; Cobalt – 60  fjpu;tPr;R rkjhdpak ;   

cgNahfpf ;fg; gLfpd;wJ.(mtfhjhNuhtpd; khwpyp = 6 x 10 23 mol-1) MFk;.  
 

i. ,e;j rpfpr;ir Kiwapy; GW;W Neha; fyq;fis mopg;gjw;F cgNahfp ;f ;fg;gLk ;  
fjpu; vJ? 
 

ii. ,e;j rkjhdpaj;jpd; miu MA+l; fhyk; 80 epkplq;fshftpUe;jhy; mjd; %yfj;jpd; 

6 μg  ,w;fhd eltbf;ifia fhz;f.  
 

iii. cupj ;jhd rpfpr;ir Kiwapy; ,k ;%yfj;jpd; eltbf;ifahdJ 2 x 1013 Bq  Mf 

,Uf;f Ntz;baNjhL Fwpg;gpl;l me;j corrective/curative khjpupahdJ jahupf;fg; 

gLtJ mJ cgNahfpf;fg; gLtjw;F 10 epkplq;fSf;F Kd;djhfthFk;.cupj;jhd 
me;j %yfj;jpd; khjpupapd; Muk ;g jpzptpidf; fhz;f.  

 

                     

                                                                           ANSWERS 

                                       (A) – Structure 

 

1)    i         

 

ii. ,iofspilNa Njhd;Wk ; cuha;T eL ,ioapy; epiwapd; gf;fk; nraw;gLk;. 
mg;NghJ ,iz;f;fg; gl;Ls;s jpzpthdJ ,iz;f;fggl Ntz;ba jpzptpid tpl 
Fiwe;j ngWkhdj;ijf; nfhz;bUf;Fk ;.  

∴ cuha;tpd; jhf ;fk ; cs;sJ.  
 

iii. fzf;f Pl;by; fpilf;fg;ngWk; jpzptpd; ngWkhdk;,gpuNahfpf;fg;gl;Ls;s jpzptpw;F 

rkkhdjh vd ghu;g;gjd; %yk;.(,yj;jpud juhR/ehw;Nfhs; juhR)  

 

iv. ,ioapd; miktpd; topNa vjpu;gf ;fkhf rupahdthW %iytpl;lkhdJ 
mike;Js;sjh vd ghu;g;gjd; %yk; (%iytpl;lq;fs; epiyFj;jhf cs;sdth vd 
cWjp nra;jy;)  
 



v.  

 

 

 

 

vi.  

 

 

 

vii.  

 

 

 

viii. 𝝆 = 
𝒎𝒈

𝒖
 =   cz;ik epiw                 = 265 x 10-3  x 10         X 103          

        (cz;ik epiw – Njhw;w epiw)      40 x 10 -3 x 10      

 
                                                                                                                     mlu;j ;jp = 6625  Kg m -3 

 

ix.  
 

 

                                                  
 

 

2)  a)  

i. D > 𝝆   Mf ,Uj;jy; Ntz;Lk ;..,y;yhtpl;lhy; ,ioapd; kpJ ,OtpirahdJ 
nraw;glhJ.mg;NghJ ,ioapd; k PJ FWf;fiyahdJ nraw;glhJ.  
 

ii.  

 

 

 

 



iii.                      

 

 

 

 

 

 

 

b) i        d =     ,ilntl;L  
        gbj;jpwd;  
 

     ==  
𝟔𝟎

𝟎.𝟎𝟓
 = 1200Kgm -3  

 

                                                                                                                         

ii.                                                                    

 

 

 

 

 

c) i       Rukhdp fk ;gpahdJ mjpfgl;r tPr;rj;jpy; mjputiltJ mbg;gil gupT re;ju;g;gj ;jpy;  
   MFk;.mg;NghJ ,yFthf fljhrp Xbia ,yFthf ntspNaw;wg;gLtjw;F ,lkspf;f 
   KbAk;.  
 

   ∆𝐥𝟏 %yk; cgfuz tO   

   ∆𝒍𝟐 %yk; epr;rakw;w tO – 𝒍 ,w;fhf Vw;glf ; $ba tO  
 
 
 

3) a)  

i. ,ug;gu; Jz;bd; jpzpT  
ehw;Nfhs;/Kf;Nfhs;  
 

ii. ,ug;gu; ,opthd ntg;gf ; flj;jpahd gbahy; ,ug;gupd; Nkw;gug;gpd; ntg;gepiy cs;Ns 
ntg;g epiyia tpl FiwtilAk;.cs;Ns vy;yh ,lj;jpYk ; ntg;gepiyahdJ 
Nkw;gug;gpd; ntg;gepiyf;F nfhz;L tUtjw;F eLtpy; mkpo ;j ;jg; gl;Ls;sJ.  

 

iii. ePu;; ghj ;jpuj ;jpd; ntg;gepiy kw;Wk ; ju;k p];lupd; ntg;gepiyfspd; ruhrup vLf ;fg; 
gLfpd;wJ. 
,ug;gu; Jz;bd; Nkw;gug;gpd; ntg;gepiy ePu; ghj;jpuj;jpd; ntg;gepiyNaahf ,Ug;gNjhL 
ju;k p];lupd; ntg;gepiyahdJ ,ug;gu; Jz;bd; cl;gw ntggepiyahFk;.  



 
 

b)   
i.                               

 

 

 

ii.                            

 

 

iii. ,ug;gu; Jz;L ngw;Wf ; nfhz;l ntg;gk ;           

 

 

 

 

iv. ,ug;gu; ,opthd ntg;gf ; flj;jpahd gbahy; cl;gf ;fk ; ntg;gg; gha;r;ry; Kiwahf 
eilngwhJ.  

jPu;T – mLg;gpd; Rlupid fl;Lg;gLj;jp mt;ntg;gepiyapNyNa ePz;l Neuk; cWjpepiyapy; 
NgzpathW ed;whf fyf;fpf ; nfhz;L kpfTk ; nkJthf ntg;gj ;ij toq;Fjy;.  
 

c) #oYf;f ntg;gkhdJ ,of;fg;glhjthW njhFjpapid fhtyply;.  
fzf;fPl;bw;fhf ntg;gkhdp kw;Wk; ntg;gkhf;fpapd; ntg;gf; nfhs;ssiy cs;slf;fpathW  
ngWkhdnkhd;iwg; ngw;Wf; nfhs;Sjy;.kpd; Kiwahdgbahy; ePupd; jpzptpid khw;wpathW  
re;ju;g;gq;fs; rpytw;wpw;F #oYf;F ntg;g ,og;G tpfpjj;jpid rkg;gLj;jp ntspNaWkhW jd; 
ntg;gf ; nfhs;sstpid fhDjy;.  
 
 

iv.                                                                                                             

i.  

 

 

ii. V = E – 𝚰r   

 

iii. A – kpd;fyj;jpw;F ntspj;jil  ,y;yhgbahy; mjfpgl;r kpd;Ndhl;lk; fpilf;fg; ngWk;.  

A,B  Gs;spfs; ,uz;Lk; tisaj;jpd; tpl;lkhf ,Ugf;fKk; tpw;fis Nju;T nra;Jnfhz;L 
rkhe;jpukhdJk; rkkhdJkhd jilahf ele;J nfhs;fpd;wJ.mg;NghJ mjpfgl;r ntspj; 
jilahdJ Rw;Wf ;F fpilf;fg; ngWfpd;wJ. 
 

iv.     



a   i       

 

 

 

b)   

i             

 

 

 

 

 

ii.  

                                  

 

 

 

 

 

c)   

i                               

 

 

 

 

ii. Xu; miuthrpapd; jil R 1                                                       fk;gpapd; jil               

 

 

 

iii.  

 

 

 

                                                                              (ii) – B   

                                             Essay  



 

5)  i    ,jaj;jpypUe;J ,uj;jNthl;lj;ij epWj;jpa gpd;G kl;L kl;lhf k Pz;Lk; ,uj;jkhdJ gk ;g;  
  nra;ag;gLtLtjw;F Muk ;gpf ;Fk ; fdj;jpy; mjpAau; mKf;fk ;. 
 
  ,jaj;jpypUe;J  ,uj;jkhdJ gk ;g; nra;ag;gLk; NghJ mKf;fj;ijf; Fiwj;Jf ; nfhz;L  
  nry;yg;gLk; NghJ gk ;g; nra;tJ epWj;jg;gLk; NghJs;s mKf;fk; Mff; Fiwe;j mKf;f 
  khFk;.  
 

 



 
iv. Ntfk; v   

 

 

 

 

 

 

 

 

 

 

v. %isapDs; mKf;fk ; 𝑷𝟎 MftpUe;jhy;   



                             

 

   

 

 

 

 

 

vi. cau; ,uj;j mKj;jj;jpdhy; gPbf ;fg;gl;bUf ;Fk ; egu; xUtu; xU Kiw gk ;g; 
nra;ag;gLk;   NghJ nra;ag;gLk; NtiyahdJ RfNjfp egu; xUtu; xU Kiw gk ;g; 
nra;ag;gLk ; NghJ nra;ag;gLk ; Ntiyapid tpl mjpfkhFk;.mjdhy; mjpf 
fisg;pid czu;thu;.  
 

 
 

          

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

IV.     

a) mkpy kl;lkhdJ Nghjpa msT (cau;) kl;lj;jpw; fhzg;gLkhapd; rha;thf gLk; xspahdJ  
Kwptile;J mkpyj;jpDs; gazpf ;Fk ;.G+uz KSTl; njupg;gy;y. 
 

b) mkpy kl;lkhdJ Nghjpa msT (cau;) kl;lj ;jpw ; fhzg;glh tpl;lhy; rha;thf gLk; 
xspahdJ g+uz KSTl; njupg;gpw;F cl;gl;L fz;zhbapDhlhf k Pz;Lk; mtjhdpg;ghsid  
te;jilAk;.   
 
 
 
 
 
 
 
 
 
 
 



       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 

 



 
 
 

 



 
c) i   fpufnkhd;wpd; Nkw;gug;gpd; k PJ epiyahff; fhzg;gLk ; nghUnshd;W mjd; <u;g;G  

  tpirapypUe;J tpLgl;L ntspNaWtjw;F toq;f Ntz;ba Mff; Fiwe;j tpir. 
 
    
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 
 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 



 
 

e) i  ghuj;jil RL ,Dhlhf 15V  fhzg;gLtjhy; mjp$ba kpd;Ndhl;lk ; 𝑰  MftpUe;jhy;  

     15 = 𝑰 x 300         Mff; Fiwe;j kpd;Ndhl;lk ; R → ∞  

               𝑰 = 0.05 A                                                                  𝑰 =0  

 

ii. ghJfhg;G jilapDhlhf 100mA  gha;tjhy; nrdu; ,UthapDs; mj$ba kpd;Ndhl;lKk; 

100mA MFk;.(ghunkJTk; ,y;yhj NghJ) 

                         Mff; Fiwe;j kpd;Ndhl;lk; = 100 -50 = 50mA (cr;r kpdNdhl;lk; khwpypahff ; fhzg; 
          gLfpwJ vdf; fUjp.) 

iii. ghuj; jilapDhlhf mjp$ba kpd;Ndhl;lkhdJ gha;tJ gag;G Nthy;w;wsT 65V cs;s 
NghjhFk;. 
 

 
iv. nrdu; ,UthapDhlhd mjp$ba kpd;Ndhl;lk ; 100mA  vd;gjhy;  

                             

 

 

 

 

 

 

 

 

 

 

 

 
                                                                          
                             MftpUf ;Fk ; NghJ ntg;gepiy 25℃ MFk;  
 
 



 
       (b)  i   kpd;fynkhd;wpd; mfj;jil fhuzkhf mOj;j ,wf;fkhdJ epfo ;f pd;wJ. 
            cr;r gpufhrj;jpy; xspUk; NghJ kw;Wk; cr;r tYtpy; nraw;gLk ; NghJ 

            Rw;wpy; ghAk ; kpd;Ndhl;lk ; 𝑰 = 𝟐𝑨 MFk;. 
             

            kpd;fyj;jpd; Kbtplq;fspilNa mOj;j NtWghL V   

                                                                                                          

 

 

 

 

 

 

 
         



  

                                                                        



khWe; jil,kpd;Fkpo pd; mOj;jk; Mfpatw;iw mstplf; $ba cgfuzk; rkhe;jpukhFk;. 

mg;NghJ njhFjpapd; rktY jil Fiwtilak;.mg;NghJk; kpd;fyj;jpdhy; jug;gLk ; kpd; 
Ndhl;lk ; mjpfupf ;Fk ;. 
mOj;jj;jpid mstpLk ; cgfuzj;jpd; jilapid tpl kpd;Fkpo; kw;Wk; R ,d; rktY 
ngWkhdk; mjpfupf ;Fk ;.vdNt kpd;fyj;jpDhlhd kpd;Ndhl;lk ; FiwtilAk;. 
MfNt gpufhrk ; FiwtilAk;.  
 

 
 



 

 d)  ntspNa ePuhtp mlu;j ;jp  

    

 

 



 

 

 

10   B  

       a)  i            nghUspd; Nkw;gug;gpd; gug;G 
          nghUspd; Nkw;gug;gpd; ntg;gepiy 
          nghUspd; Nkw;gug;gpd; jd;ik 
 

II. clypw;F ghjpg;NgJkpy;yhky; ,yFthf Nehapid ,dk; fz;L nfhs;sjy;  
 

III. mjp$ba nrwptpw ;F cupa miy ePsk ; Fiwtiljy;  

               Type equation here. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                    

 

 

 



                                                                

 

 

 

 

 

 

       CO 60  ,d; %yk; 𝜶 fjpUk ; ntsptplg;gLtjhy; mjd; jpzpT khwhJ. 

          ∴ Muk ;g jpzpT 13.85 𝝁g  MFk;. 


