
                                                          Special ModelPaper (Part (ii)-B) 

 

5) md;ika jpd;nkhd;wpy; Nehu;Nt ehl;bd; murhq;fj;jpdhy; flypy; mikf;fg;gl;l kpjf;Fk; 
Ruq;fkhdJ thfdq;fs; nry;tjw;fhd jpwe;J itf;fg;gl;lJ.mJ Nehu;Nt  ehl;bd; njd; 

gFjpapy; cs;s Krislostand ,ypUe;J  tlgFjpapy; mike;Js;s   Trondheim    tiuf;Fk; 

mike;Js;sJ.1220 m ePskhd ,r;Ruq;fg; ghij kpfTk; ghJfhg;ghdthW   Foha; tbtpy; 

mikf;fg; gl;Ls;sNjhL  ,U Lane fis nfhz;Ls;sjhf xt;nthd;Wk; 1220m ePskhdit. 
,tw;wpd; tpNrl jd;ik vd;dntd;why;; Ruq;fj;jpd; mNef ,lq;fspy; flypid ghuf;f 

KbtjhFk;.mJ flYf;F mbapy; 100  mb jhsj;jpy; mikf;fg; gl;Ls;sJ.  

 
 

 ,e;j Ruq;fg; ghijahdJ 2287 m3 mlu;jpAila 
nfhq;fpuPl;bdhy; mikf;fg;gl;Ls;s  xt;nthd;Wk; 
10m  ePskhd   rpypz;lu;fs;    xd;Nwhnlhd;W  
nty;bq; nra;ag;gl;L  mikf;fg;gl;Ls;sJ. ,e;j  
rpypz;lupd; eLtpy;  xU    nghy;yplKs;sNjhL 
cs;shiu 3m  MfTk; ntsp Miu 4m k; MFk;. 

nghy;yplj;jpDs; thfdq;fs; gazpg;gjw;F 30Kg 
epiwAs;s cNyhfk; kw;Wk; nfhq;fpuPl;  fyit 
apdhyhd  jflhdJ   cgNahfpf;fg; gl;Ls;sJ. 
,e;j nfhq;fpuPl;  rpypz;luhdJ   Breaking Stress  

16050 N   ,ioapdhy; 200Kgm-3    mlu;j;jp kw;Wk;  

2m3 fdtsTila Cube cld; ,izf;g;Ltjd; 
%yk; jf;f itf;fg;gl;Ls;sJ.nfhq;fpuPl; rpypz;lu; 

Xd;iwf; fUJk; NghJ Welding nra;ag;;gl;l ve;jnthU Gs;spapypUe;Jk; ve;jnthU jhf;fKk; 

,y;iy vdf; fUJf.(ePupd; mlu;j;jp =1000Kgm-3  vdTk; 𝝅=3 ) vdTk; fUJf) 

a)      i        nfhq;fpuPl; rpypz;lupd; jpzpitf; fhz;f. 

ii. nfhq;fpuPl; rpypz;lu; kPjhd NkYijg;igf; fhz;f. 
 

iii. ,r;re;ju;g;gj;jpy; Cube kw;Wk; rpypz;liu ,izf;Fk; ,ioapy; 
,Otpirapidf; fhz;f. 
 

iv. Cube  ,d; vg;gpd;dkhdJ ePupDs; mkpo;e;J fhzg;gLk; ? 



b)   ,e;j Ruq;fg; ghjiia tbtikj;j nghwpapashsu;fspdhy; nghJthf xU nghw; rpypz;lupDs; 

  xU jlitapy; mjpfhl;rkhf 1000Kg  jpzpthdJ cl;gpuNtrpf;Fk; vd mDkhdpj;Js;shu;fs;. 

i. ,e;j mjpfgl;r jpzpthdJ cl;gpuNtrpf;fFk; NghJ rJuKfpapd; vg;gpd;dkhdJ ePupDs; 
mkpOk;.  
 

ii. ,r;re;ju;g;gj;jpy; ,ioapy; ,Otpirapidf; fhz;f. 
 

iii. nghwpapashsu;fspdhy; mDkhdpj;j mjpfgl;r jpzptpd; NghJ fdrJuj;jpd; KStJk; 
ePupy; mkpOkhW Vd; tbtikf;ftpy;iy? 

C)   Ruq;fk; ghJfhg;ghdjhf ,Uf;FkhW@ fdrJukhdJ KOtJk; ePupy; mkpo;e;Js;s re;ju;g;gj;ijf;  
   fUJf. 

i. ,r;re;ju;g;gj;jpy; Ruq;fg; ghijapy; cs;s xU nfhq;uPl; rpypz;lupdhy; jhq;ff; $ba 
epiwapidf; fhz;f. 

 

ii. ,r;re;ju;g;gj;jpy; ,ioapy;; ,Otpiriaf; fz;L ,ioahdJ cile;J tpLkh ,y;iyah 
vd;gij  ca;j;jwpf.  

d)  ,t;thwhd ,d;ndhU flYf;fbapyhd Ruq;ftop   ghijnahd;W ,yq;if - .,e;jpahtpilNa  
  mikg;gjw;F xg;ge;jkhdJ ifr;rhj;jplg; gl;Ls;sNjhL mjd; mikg;ghdJ fpNo Fwpg;pl;lthW 
  ,Uf;Fk;.   

  Kd;ida mikg;Gld;  gupkhzq;fs;  ru;trkkhf 
  ,Ue;jhYk; NtWgl;l jputpaj;jpdhy;  cUthf;fg; 
  gl;Ls;s rpypz;lu;fs; Kd;ida  tifahd ,io 
  ahdJ  cgNahfpj;J   flypd;  mbAld; rpypz; 
  luhdJ  ,izf;fg; gl;L   rpypz;lu;fs; xd;Wld; 
  xd;W   xl;lg;gl;L  Ruq;fg;ghijahdJ  mikf;f  
  jpl;lkplg;gl;Ls;sJ. ,q;F  thfdq;fspd;  Nghf;F 
  tuj;jpid ,yFthf;Fk; nghUl;L 30Kg    jflhdJ 
  cgNahfpf;f jpl;lkplg; gl;Ls;sJ. 

 

 

i. ,ioapy; (b) (ii) ,y; fzf;fplg;gl;l ,OtpirNa fhzg;gl;lhy; nghw;rpypz;lu; 
cUthf;fglTs;s jputpaj;jpd; mluj;jpiaf; fhz;f.(ckJ tpilia md;kpj;j KO 
vz;zpy; jUf) 
 

ii. nghw;rpypz;lupd; gypj mlu;j;jpiaf; fhz;f.  
 

iii. ,r;Ruq;fg; ghijaps; xU gFjpahy; Ruq;fg; ghijf;F ghjpg;G vJTkpd;wp jhq;ff; $ba 
mjpfgl;r epiwapidf; fhz;f.  

 

6) kdpj clypy; cs;thq;Fk; ,e;jpupaq;fspy; kdpj fz; tpNrlkhdJ.fz; njhlu;ghfTk; mJ 
njhlu;ghd xspapay; gw;wpa Muha;r;rpapypUe;Jk; fpilf;fg; ngw;w ngWNgWfs; gy etPd 
tpQ;Qhdj;jpy; mjpfkhd cgNahfpf;fg;gLk; xsp cgfuzq;fSf;F cftpahf cs;sd. ,tw;Ws; 
fz;tpy;iy njhlu;ghd Nfhl;ghL kpf Kf;fpakhdJ. 



 
fz;tpy;iyahdJ fw;FopapDs; ghJfhg;ghff; fz;Zf;F Kd;dhy; fhzg;gLk; khWk; Ftpaj; 
Jhuj;ijf; nfhz;Ls;s capu;g;Gs;s tpy;iyahFk;.fw;FopapDs; fw;Nfhsj;jpd; tpl;lk; 2cm 
mstpy; cs;sNjhL fPNo Nfl;fg;gl;Ls;s fzf;fPl;bw;F fz; FiwghL vJTkpy;yhd egu; 

xUtupd; njspTg; ghu;itapd; fpl;lbj;Jhuk; 25cm  MFk;. 
 

i. kdpj fz;zhdJ Xa;tpy; cs;s NghJ (tpy;iyapd; Fiwe;jgl;r tY ) kw;Wk; Xa;tw;w 
epiyapy; (mjpfg;gl;r tYTld;) cs;s NghJk; fz;tpy;iyapd; Ftpaj;Jhuj;ij ntt;Ntwhff; 
fhz;f.  
 

ii. ruhrup egnuhUtupd; fz;zpy; fz;kdpapd; Jthuk; 6mm  tpl;lj;jpyhdNjhL mjw;F rkkhd xsp 
fw;iwahdJ kpfTk; $u;ikahf mtjhdpf;fg; gLfpwJ.xspapypy; tpd;ntspapid mtjhdpf;Fk; 
NghJ cgNahfpf;fg; gLk; thd; njhiyNehf;fpahdJ ,f;$u;ikahd re;ju;g;gj;jp;d; tpk;gj;jpidg; 
ngw;Wf; nfhs;tjw;F toikahdthW nrg;gQ; nra;ag;gl;Ls;sJ vdf; fUJf. 
 

a) Toikahf nrg;gQ; nra;ag;gl;Ls;s NghJ thd; njhiyNehf;fpapd; fjpu; tiuglj;jpid 
Fiwe;jgl;rk; ,U fjpu;fis cgNahfpj;J tiuf. 
 

b) ,r;re;ju;g;gj;jpw;fhf cgNahfpf;fg; gl;Ls;s thd; njhiy Nehf;fpapd; fz; tpy;iy kw;Wk; 

nghUs;tpy;iyapd; Ftpaj;Jhuq;fs; KiwNa 10cm kw;Wk; 120cm MftpUe;jhy; mjd; 
%yk; $u;ikahf mtjhdpf;ff; $ba xsp fw;iwapd; tpl;lj;jpidf; fhz;f. 

           c)    ,e;j thd; njhiy Nehf;fpapid toikaw;w nrg;gQ; nra;ifapw;F nfhz;L tUtjw;F 
       mirf;f Ntz;ba Jhuj;jpid jpirAld; fzg;gpl;L fhl;Lf.,r;re;ju;gj;jpd; NghJ njhiy  
       Nehf;fpapd; fjpu; tiuglj;ij tiue;J fhl;Lf. 

iii. tpz;ntspapid mtjhdpg;gjw;F thd; njhiyNehf;fpia cgNahfpf;Fk; NghJ fpilf;fg; 
ngWk; tpk;gkhdJ jiyfPohdJ.,J fpufnkhd;wpw;F ,ilA+whf ,y;yhtp;l;lhYk; Gtp 
Nkw;gug;gpy; epiyg; nghUnshd;wpid mtjhdpg;gjw;F epkpue;jjhf mtjhdpg;J 
mtrpakhdjhFk;.mjd;gb thd; njhiy Nehf;fpapd; njhopy; El;gj;ijNa cgNahfpj;J fPo; 
fhl;lg;gl;Ls;s mupa cgfuzk; cgNahfpffg; glLs;sJ. 
 

,e;j mupa cgfzj;jpd; xspu; nraw;ghl;by; (mechanism) ,Urkgf;f nrq;Nfhz Kf;Nfhzp 
tbt mupakhdJ cgNahfpf;fg; gl;Ls;sNjhL mjd; %yk; xsp cgfuzj;jpDhlhf xsp 
fpuzkhdJ mjpf Jhuk; gazpg;gijg; Nghd;W thd; njhiyNehf;fpapid tpUj;jp nra;af; 
$baij fPNo cUtpw; fhl;lg;gl;Ls;sJ.  
 

 

; 

a) NkNy gFjp (iii) ,y; Fwpg;gplg;gl;Ls;s thd; njhiyNehf;fpahdJ NkNy cUtpw; 
fhl;lg;gl;Ls;sthW tpUj;jp nra;tjw;F toq;fg;gl;Ls;s FtpT tpy;iy 
fz;tpy;iyapypUe;J 50cm Jhuj;jpYk; kw;Wk; nghUs; tpy;iyapypUe;J 150cm Jhuj;jpYk; 
mike;Js;sjhapd; mf;FtpT  tpy;iyapd; Ftpaj;Jhuj;ijf; fhz;f. 



b) mjd;gb mupa cgfuzj;jpd; mupa njhFjpahdJ FtpT tpy;iyf;F xj;jjhf Mf;f 
KbAk;.vdpDk; tpUj;jp nra;ag;gl;l thd; njhiyNehf;fpAld; xg;gpLk; NghJ mupa 
cguzj;jpdjy; fpilf;fg;ngWk; mD$ynkd;d?  

 

iv. ,t;thwhf njhiytpYs;s nghUnshd;wpid mtjhdpg;gjw;F mr;nraw;ghl;bidNa 
cgNahfpf;ff; $bajhf ,Ug;gNjhL $l;L tpy;iyahdJ  cgNahfpf;fg;gLk; xsp 
cgfuznkhd;iwf; fUJNthk;. 
 

a) ,t;Tgfuzj;jpdhy; 
$u;ikahf mtjhdpf;ff; 
$ba mjpfgl;r xsp 
fw;iwapd; tpl;lk; 30mm 
MtNjhL FopT 

tpy;iyapd; 1cm 
MftpUe;jhy; 
tpy;iyfspilNaahd 
,ilntspapidf; fhz;f. 

 

b) Thd; njhiyNehf;fp rhu;ghf ,j;JhukhdJ kpfTk; rpwpjhdgbahYk; ,t;Tgfuzj;ij 
jdp $l;L tpy;iyahff; fUjp mjd; tYtpidAk; $l;L Ftpaj;Jhuj;jpidAk; fhz;f. 

 

7) Nkw;gug;nghd;wpy; ,OtpirahdJ  Clfj;jpy; fhzg;gLk;  xl;lw; gz;G (Cohesive) tpir 

kw;Wk; C;lfj;jpy; fhzg;gLk; (adhesive) tpirapd; ngWNgwhFk;.nghJthf jput Nkw;gug;gpy;  
%yf;$WfspilNa ftur;rp tpir fhzg;gLtNjhL ,d;ndhU ftu;r;rp tpirahdJ njhLif 
Nkw;gug;G kw;Wk; %yf; $w;wpilNa fhzg;gLfpwJ.,e;j ,Utif tpirfspdJk; rkkw;w 
jd;ik fhuzkhf nkhj;j Nkw;g;gpOtpir njhFjpahdJ cUthfpf; fhzg;gLfpwJ.Nkw;gug;gpO 
tpirapd; cgNahfkhf cgNahfpffg;glhj Jzp,jPe;ij Nkw;gug;g Mfpatw;iwf; fUjKbAk;.  
 
Nkw;gug;gpOtpir epfo;tpid (Phenomena) micro Robot ,d; efu;tpid fl;Lg;gLj;Jtjw;F 

cgNahfpg;gJ njhlu;ghf tpQ;Qhdpfspd; mtjhdk; jpUk;gpAs;sJ.,t;thwhd Robot fis 
cUthf;Ftjpy; ePupy; tOf;fpr; nry;Yk; G+r;rpapd; khjpupaid gaz; gLj;j tpQ;Qhdpfs; FS 
nthd;W cj;Njrpj;Js;sJ.Kw; Fwpg;gpl;l NuhNgh G+r;nrhd;wp;d md;dsthd khjpup tbtkhdJ 
fPNo fhl;lg;gl;Ls;sJ.  
 
 

      

 

 

 

                                                 (nkhj;j ghjq;s; 06) 

 

 

 

 



,t;thwhd Robot  fs; ejpfspd; ePu;kl;lk; Nghd;wd gw;wp tpupthd Ma;TfSf;F cgNahfpf;fg; 

gLfpd;wd.tpNrlkhf mDj;jhf;f Chamber ,w;F md;kpj;jjhf fjpu;tPr;R ntspNaWfpd;wjh vd;gij 
Ma;T nra;tjw;f cgNahfpf;fg; gLfpd;wd. 

,e;j G+r;rpfspd; fhy;fspd; kPJ Nkw;gug;gpOtpirapid khwyilar; nra;J Kd;Ndhf;fp nry;tjw;F 
Njitahd tpirapid Nkw;gug;gpOtpir %yk; ngw;Wf; nfhs;s KbAkh vd;gJ gw;wpa mtjhdk; 
tpQ;Qhdpfs; gf;fk; jpUk;gpAs;sJ.mq;F fPo; Fwpg;gpl;l khjpup tbtkhdJ cgNahfpf;fg; gLfpwJ. 

 

 

                         

                             (%l;L)    

 

 

 

 

       

      (%yg;nghUs; A)                            (%yg;nghUs; B)  

 

 Nkw;Fwpg;gpl;l Robot  fs; ePupd; kPJ fhzg;gLk; NghJ ePupd; NkYijg;gpdhy; Vw;gLk; jhf;fk; 
Gwf;fzpf;fj; jf;f mstpw; rpwpjhFk;.Nkw;Fwpg;gpl;lthW njhLif Nkw;gug;gpid Rw;wp tpirfspd; 

jd;ikapid NtWgLj;jp micro Robot fSf;F Kd;Ndhf;fp nry;tjw;F Njitahd Ntfj;jpid 
toq;Ftjw;F tpQ;Qhdpfs; vjpu;ghu;f;fpd;wdu;.Nkw;Fwpg;gpl;l njhopy;El;gq;fis Nkk;gLj;jf; 
$bajhf ,Ue;jhy; Mgjjhd nraw;ghLfs; jpl;lq;fs; kdpj jiyaPbd;wp epiwNtw;wpf; nfhs;s 
KbAk;. 

 

a)      i)       Nkw;gug;gpOtpir Vw;gLtjw;fhd fhuzk; vd;d ?  

ii. jw;fhyj;jpy; Nkw;gug;gpOtpirapd; gpuNahfq;fs; ,uz;bidf; Fwpg;gpLf. 
 

iii. NkNy cU b(i)  ,d;gb gPr;rpnahd;wpd; fhnyhd;W cUthf;fg; gl;bUe;jhy; G+r;rpnahd;wpd; 
ghjj;jpd; kPJ epiyf;Fj;J tpirf;fhd Nfhitnahd;wpidj; jUf. 

b)     i          𝜽 = 𝟒𝟓°,R =1 mm. T = 7.2 x 10-3 Nm-1  MfTkpUe;jhy; ghjj;jpd; kPJ gpuNahfpf;fg;gLk;  
        epiyf;Fj;J tpirapd; gUkizf; fhz;f. 

ii. mjpypUe;J G+r;rpnahd;wpd; nkhj;j epiwf;F vLf;ff; $ba ngWkhdj;ijf; fhz;f. 
 

iii. NkNy cU (ii) a  ,d;gb njhFahdJ kPsikf;fg; gl;lhy; %yg;nghUs; (A) ,w;fhf 

Nkw;gug;gpO tpirf; Fzfk; TA k;,%yg;nghUs; (B) ,w;F Nkw;gug;gpOtpir Fzfk; TB 

Akhf ,Ue;jhy; NkNy (b) i ,y; cgNahfpj;j FwpaPLfis cgNahfpj;J Kd;Ndhf;fpa 
tpirapid ngw;Wf; nfhs;f. 

 



c) i        NkNy (b) (ii) ,y; fzf;fplg;gl;l jpzptpy; G+r;rpnahd;W fhzg;gLkhapd; TA = 1 x 10-2 Nm-1      

,TB = 4.4 x 10-3 Nm-1 MfTkpUe;jhy; G+r;rp Kd;Ndhf;fp gazpf;Fk; Mu;KLfiyf; fhz;f. 

 

ii. Nkw;Fwpg;gpl;lthW NuhNghf;fis cgNahfpg;gjhy; fpilf;Fk; tpNrl mD$ynkd;d? 
 

iii. X  %l;by; gpuNahfpf;fg;gLk; tpirapidf; fhz;f.  

9   A)   

         a)    i         kpd;fhe;j Jhz;ly; njhlughd gNul;bd; tpjpapidj; jUf. 

ii. gug;gsT A  cila %ba jlnkhd;wpDhlhf epWj;jg;gl;Ls;s fhe;j Gynkhd;wpd; gha 

mlu;j;jp khwyilAk; tpfpjk; ∆B MftpUe;jhy; jlj;jpDhlhf fhzg;gLk; KSj; 

jilahdJ R MftpUe;jhy; jlj;jpDhlhfg; ghAk; kpd;Ndhl;lk; 𝑰 ,w;fhd Nfhitapidj; 
jUf.  
 

b) cUtpy; fhl;lg;gl;Ls;sthW gupkhd 
ngWkhdq;fis cila fk;gpaidf; nfhz;L 

cUthf;fg;; gl;Ls;s PTQR mikg;ghdJ O Gs;sp 

gw;wp gpizf;fg; gl;Ls;sJ.t = 0 ,ypUe;J 7.5 rad 

s-1 Nfhz Ntfj;jpy; Neuj;NjhL Nky; Nehf;fp  

2.5T fhe;jgha mlu;j;jpAldhd fhe;j 
Gyj;jpDhlhf ,lQ; Ropahf Roy;fpd;wJ. 
 
jlkhdJ cUthf;fg; gl;Ls;s fk;gpapd; XuyF 

ePsj;jpd; jil 2𝛀m-1 MFk;.[ t = 0 ,y; jlkhdJ 

cUtpw; fhl;lg;gl;ls;s epiyapy; cs;sJ ]  
 

i. Nkw;Fwpg;gpl;l mikg;ghdJ RoYk; NghJ 
mjDhlhff; fhzg;gLk; mjpfgl;r fhe;j 
ghak; vt;tsT ?  
 

ii. t = 0 ,ypUe;J G+uz Row;r;rp xd;iw 

Nkw;nfhs;Sk; NghJ POQ kw;Wk; POT jlq;f 
spDhlhf fhe;jghakhdJ fhyj;NjhL 
khwyilAk; tpjj;jpid xt;nthU 
jlj;jpw;Fk; ntt;Ntwhf xNu tiugpy; tiue;J fhl;Lf. 
 

iii. mikg;ghdJ xU G+uz tl;lj;ij Rod;W Kbf;Fk; NghJ xt;nthU jlj;jpYk; 
Jhz;lg;gLk; kpd;dpaf;f tpirapidf; fhz;f.  
 

iv. xU Row;rpapd; NghJ xt;nthU jlj;jpY; Jhz;lg;gLk; mjpfgl;r kpd;Ndhl;lj;ijf; 
fhz;f. 
 
 

v. t = 0 ,ypUe;J xU G+uz Row;rpapd; NghJ ROQ kw;Wk; POT Mfpa jlq;fspDhlhf kpd; 
,af;f tpirahdJ fhyj;NjhL khwyilAk; tpjj;jpid xt;nthU jlj;jpw;Fk; 
ntt;Ntwhf xNu tiugpy; tiue;J fhl;Lf.  



c)       i)      gpd;du; NkNy mikg;gpy; PQ kw;Wk; RQ  Mfpa gFjpfs; mfw;wg;gl;L t =0 ,ypUe;J  

        Roy;tjw;F ,lkspf;fg; gLfpwJ.KS Row;r;rpnahd;wpid G+u;j;jp nra;Ak; NghJ R  

        kw;Wk;  T  Mfpatw;wpd;   Kbtplq;fspilNa fhzg;glf;   $ba rktY mOj;;j  
         NtWghl;bidf; fhz;f. 

ii. t = 0 ,ypUe;J xU G+uz Row;r;rpf;F P rhu;ghf Q  kw;Wk; R rhu;ghf T ,d; mOj;jkhdJ 
fhyj;NjhL khwyilAk; tpjj;jpid  tiugpypLf.  
 
 
 
 

9    B)  

 

            i         Intergrated Circuit ,d; cgNahfj;jhy; fpilf;Fk; mD$yq;fs %d;wpidj; jUf.  
 

ii. fPNo fhl;lg;gl;bUg;gJ mwptpg;ghsu;  xUtuhy;  mtuJ ikf;fpy; NgRk; NghJ mtuJ 

Fuypd; nrwptpid xspUk; LED Fkpo;fspd; tupirnahd;wpy; Fwpf;Fk; tpjkhf cUthf;fg; 
gl;Ls;s Rw;wpd; mikg;ghFk;.mtu; ikf;fpy; NgRk; NghJ kp;d;fhe;j Jhz;lypdhy; 
mtuJ Fuypd; nrwpttpw;F xj;j kpd;fhe;j miyahdJ cUthf;fg; gLfpd;wJ.,e;j 
miyahdJ mOj;jkhf khw;wg;gl;L fPNo Rw;wpd; nga;g;ghf toq;fg; gLfpwJ.vdNt 
xypapd; nrwpthdJ gy;NtW ngUkhdq;fis jhz;Lk; NghJ mr;nrwptpw;F xj;jjhd 
LED  FkpohdJ xspUk;.fPNo ,lg;gf;fkhf  fhl;lg;gl;bUg;gJ mwptpg;ghsu; 10 
nrf;fd;fspy; ikf;fpy; Ngrpa NghJ Fuypd; nrwpthdJ khwyile;j tpjkhFk;. 

                    

                       

 

 

 

 

 

 

 

 

 

 

i. Rw;whdJ cUthf;fg;gl;bUg;gJ Fuypd; nrwptpw;F xj;jjhf fPopUe;J 
Nky;Nehf;fp xspUk; tpjj;jpyhFk;.,r;nraw;ghl;bid epiwNtw;wpf; nfhs;tjw;F 
NkNy cUtpw; fhl;lg;gl;Ls;sthW cgNahfpf;fg; gl;Ls;s rJu tbtf; 
$Lfis ckJ tpdhj;jhspy; gpujpnra;J nghUj;jkhdthW nraw;ghl;L 

tpupayhf;fpapd; kPJ Neu;khW kw;Wk; Neu;khuw;w nga;g;Gfis (-) (+)  FwpaPLfis 
cgNahfpj;J milahskpLf. 
 



ii. xU Ntis ck;khy; milahskplg;gl;l Neu;khW kw;Wk; Neu;khuw;w nga;g;G 
Nthy;w;wsTfis khwp (Exchange)  toq;fg; gl;lhy;,nraw;ghl;bw;F xj;jjhf 
Rw;whdJ nraw;gLk; tpjj;jpid tpgupf;Ff. 
 

iii. ikf;fpw;F Nkw;Fwpg;gpl;l nga;g;ghdJ toq;fg;gLk; NghJ ((b) (i) ,y; 
Fwpg;gpl;lthW) Muk;gpf;Fk; jUdj;jpy; KjyhtJ nrf;fd; KbTWk; fdj;jpy;  
,uz;lhk; nrf;fd; KbTWk; fdj;jpy; vd;wthwhf xt;nthU nrf;fdpYk; 
xspUk; LED  Fkpo;fspd; vz;zpf;ifapid NtW Ntwhff; Fwpg;gpLf. 
 

iv. VjhtnjhU nrf;fdhdJ KbTWk; fdj;jpy; xspUk; LED  Fkpo;fspd; 

vz;zpf;ifia ,mr;nrf;fd; KStJk; xspu;tile;j LED  Fkpo;fshff; fUjp  

fhyj;ij X mr;rpYk; xspu;tile;j LED kpd;Fkpo;fis Y mr;rpYk; Fwpg;gpl;L 

Bar Chart tbtpy; tiugpidf; Fwpg;gpLf.  
 

v. NkNy Rw;wpid mikg;gjw;F gpuNahfpf;fg; gl;Ls;s jil  R ,dhy;; cs; 

thq;fpf; nfhs;Sk; kpd;Ndhl;lk; 2mA MftpUe;jhy;,nraw;ghl;L tpupayhf;fpapd; 

nga;g;gpd; %yk; cs;thq;fg;gLk; kpd;Ndhl;lj;ij G+r;rpankdf; fUjp R ,d; 
ngWkhdk; fhz;f.  
 
 

c) ,uT Neuj;jpy; tpnlhd;wpy; cs;EioAk; NghJ myuhnkhd;W xypf;Fk; tifapy; myhuk; 
Xd;W nghUj;jg;gl;Ls;sJ.mJ ,utpy; kl;LNk xypf;Fk;.[d;dy; kw;Wk; fjTfSf;F 
Sensors nghUj;jg; gl;Ls;sNjhL mt;thwhd Sensing  fjitNah my;yJ [d;diyNah 

jpwf;Fk; NghJ (Shape) mile;J jpwf;fg;gLk; NghJ mjid %Ltjw;F Vw;wthwhd gl;ld; 
Xd;Ws;sJ.  
 

i. ,r;re;ju;g;gj;jpw;Fupa nga;g;gpid ,dk; fhz;f. 
ii. %lg;gLtjw;fhd ml;ltiz kw;Wk; juf;fr; rkd;ghl;bid jUf. 
iii. %ly; gag;gpid jUk; Rw;nwhd;wpd; gliy FwpaPl;bid jUf. 

 

10)    A  

 

   (A)    jputpankhd;wpd; ntg;gf; flj;jhw;wpid tiuaWf;Ff. 
 

                    a)       i      ntg;g NtWghl;bd; fPo; ntspg;gLj;jg; gl;Ls;s rPuhd Nfhnshd;wpDhlhf ntg;g 

               khdJ flj;jg;gLk; tpfpjkjdJ,  mOj;j NtWghl;bd; fPo; rPuhd NfhspDhlhf  
               Vw;wg; gha;r;ry; tpfpjj;jpw;F xg;GikahFk; vd fhl;Lf. 

ii. mjpypUe;J “Thermal Resistance” ,w;fhd Nfhitapidj; jUf.  

 

iii. ntg;gf; flj;jhW kw;Wk; kpd;flj;jhW xd;Wf;nfhd;W analogus  (xg;Gik) 
fdpaq;fs; vd fhl;Lf.  

 

 



b) A kw;Wk; B vd;gd ed;whf fhtyplg;gl;Ls;s xNu rkkhd gupkhza;fSldhd cNyhff; 
Nfhsq;fs; ,uz;lhFk;.,it Muk;gj;jpy; xd;Wlndhd;W ,izf;fg;gl;bUg;gJ ntg;gkhd 

Kid A  90℃ ,Yk; B ,d; Fspuhd Kid 30℃ ,Yk; ,Uf;FkhwhFk;. kpd;  flj;jypd;  
Xg;Gikapid gpuNahfpj;J rkhe;jpu mikg;gpDlhf ntg;gg; gha;r;ry; tpfpjkhdJ njhlupy; 
,izf;fg;gl;l mikg;gpDhlhf ntg;gg; gha;r;ry; tpfpjj;Jld; tfpf;Fk; tpfpjj;jpidf; 

fhz;f.A,B Nfhs;fs; cUthf;fg;gl;bUf;Fk; jputpaj;jpd; ntg;gf;flj;jhWfs; KiwNa 

400Wm-1 kw;Wk; 200Wm-1 MFk;. 

 
 
                                           

c) cUtpw; fhl;lg;gl;Ls;s  
ePsk; 1.25m MfTk; kw;Wk; 
F.nt.K gug;Gk; cila 
cNyhff; Nfhspid  
fUJf.mjpy; xU KidahdJ 
0℃ ,Ys;s gdpf;fl;bAld; 
njhl;lthW cs;sNjhL kw;iwa 
KidahdJ nfhjpf;Fk; epupid  
njhllthW cs;sJ.,j; njhFjp KStJk; #oypw;F fhtyplg;gl;Ls;sNjhL Gs;sp C ,y; 
ntg;gepiy 175℃ ,y; Ngdg;gLfpwJ.  
 

i. XuyF fhyj;jpy; Kid B ,y; cUthf;fg;gl;Ls;s epuhtpapd; jpzpT m1 

MftpUe;jhy; Kid B ,w;F nrf;fd; xd;wpy; toq;fg;gLk; ntg;gepiy vt;tsT ?  

ePupd; Mtpahjy; jd;kiw ntg;gk; = 22.68 JKg-1  

 

ii. Nfhypd; ntg;gf; flj;jhW K MftpUe;jhy; XuyF fhyj;jpy; C ,ypUe;J B tiuf;Fk; 
,;lk; ngau;e;Js;s ntg;gepiyapw;fhd $w;wpid jUF.Nfhspd; F.nt.K A MFk;. 
 

iii. VjhtnjhU fhy ,ilntspapy; gdpf;fl;bapd; jpzpT,cUthfpAs;s ePuhtpapd; 
jpzptpw;F rkdhfpd;wJ.XuyF fhyj;jpy; Kid A ,w;F toq;fg;gl;l ntg;gj;jpd; 
mstpw;fhd Nfhitapidj; jUf.(gdpf;fl;bapd; cUfypd; jd;kiw ntg;gk;=3.35 x 

105 Jkg-1 MFk;)  

 
iv. XuyF fhyj;jpy; C  ,ypUe;J A  tiuf;Fk; ,lk;ngau;e;Js;s ntg;gj;jpd; mstpw;fhd 

$w;nwhd;wpid K  kw;Wk; A  rhu;gpw; jUf.mjd;gb X ,d; ngWkhdk; vd;d ?  
 

v. jug;gl;Ls;s Ms;$w;W mr;Rf;fis ckJ tpdhj;jhspy; gpujpapl;L Jhuj;Jld; ntg;gepiy  
khwypid tiugpypLf. 
 

 

 

 

 

                    

                    



                                                  (ntg;gepiy 𝜽 )                                  

                                                                                                                            

  

 

 

 

 

 

 

 

                                                    (Jhuk;)   

 

 

B. ruhrup egu; xUtupd; clk;gpDs; mlq;fpapUf;ff; $ba fjpu;tPr;rpdsT 15mSv MFk;.(1Sv = 1Jkg-

1 ) ,t;tifapy; fjpu;tPr;R jputpakhdJ clk;gpDs; mlq;fpapUg;gJ czT kw;Wk; #oy; 
%yk; clk;gpw;Fs; GFe;Js;s fjpu;tPr;rpd; fhuzj;jhyhFk;.nghJthf czT topahf 
clk;gpw;Fs; fjpu;tpR;rhdJ cl;GFtJ kpf nrhw;gkhd mstpyhFk;.,jw;F fhuzkhf 
miktJ Efu;Nthu; mjpfhurigapduhy; vy;yh czT tifapd; khjupfSk; fjpu;tPr;R 
gupNrhjidapw;F cl;gLj;jg; gLtjhyhFk;. egu; xUtupd; clk;gpy; fhzg;gLk; fjputPr;rpd; 
msthdJ khwpypahff; fhzg;gLtJ clk;gpDs; fjpu;tPr;R cl;GFe;jhYk; mJ 
Fwpg;gpl;;lnthU tpfpjj;jpy; Nja;tiltjdhyhFk;.,e;j fjpu;tPr;rpdsT 15mSv ,id tpl 
mjpfkhfpdhy; mJ gy;NtW Neha;fSf;F fhuzkhfpd;wJ.md;ik fhyq;fspy; rpW gps;isfs; 
mbf;fb Neha;tha; gLtJ gw;wp gupNrhjpj;j kUj;Jt FSnthd;wpw;F mtu;fspd;  clk;gpy; 
fjpu;tPr;rpd; msT 10mSv ,ypUe;J 30mSv ,d; mstpw;F cau;tile;Js;sJ gw;wp njupa 
te;jJ.vdpDk; ,yq;ifapy; tNahjpgu;fSf;F ,t;thW mjpfupffg; gl;bUf;ftpy;iy vd;gJ 
fz;lwpag; gl;Ls;sJ. 
 
gpd;du; Nkw;nfhs;sg;gl;l gupNrhjidapd; gb .,yq;iff;F nfhz;L tug;gl;l 
Foe;ijfSf;fhd ghy;khtpy; fjpu;tPr;R mlq;fpas;sJ njupate;Js;sJ.,e;j ghy;kh 
tifapd; 400g jpzpTila gf;fw; xd;W gupNrhjpf;fg;gl;l NghJ mjDs; fjpu;tPr;R nraw;ghL  

2 x 10-3 Bq MftpUe;jJ.,e;j fjpu;tPr;R jd;ikia Vw;gLj;jpAs;s DCD vDk; fjpuf;Fk; 

gjhu;j;jj;jpd; miu MAl;fhyk; 20 ehl;fshFk;.,e;j ghy; gf;fw;iw jahupg;gjw;F 4L ghyhdJ 
cgNahfpf;fg; gLtNjhL ,e;j ghykhtpid jahupggjw;F gaz;gLj;Jg;gLk; gRkhl;bypUe;J 
8L ghy; fuf;fg;gLfpd;wJ.,q;F Nkw;nfhs;sg;gl;l Nkyjpf Ma;tpypUe;J njupate;jJ Nka;r;ry; 
jiuapypUe;J gy fpNyhkPl;lu; Jhuj;jpYs;s mD ciyapypUe;J fjpu;tPr;R xOf;fhdJ 
Vw;gl;l fhuzj;jpdhy; me;j Nka;r;ry; jiuapDs;Sk; fjpu;tPr;rhdJ cl;GFe;Js;sJ vd;gij. 
 

                  λ =
𝟎.𝟕

𝑻𝟏
𝟐

  MFk;.  

 
 



 
a)        i        ruhrup kdpjndhUtdpd; jpzpT 50Kg MftpUe;jhy; mtd; Mgj;jpw;F cs;shtjw;F 
        mtdJ clk;gpDs; vt;tsT fjpu;tPr;R rf;jpahdJ cs;slq;fpapUf;f Ntz;Lk;. 
 

ii. Neha;tha; gl;Ls;s Foe;ijnahd;wpd; jpzpT 10Kg  MftpUe;jhy; Fow;ijapd; 

clk;gpy; fjpu;tPr;rpd; msT 30 mSv vdf; fUjp clk;gpy; ,e;j tpNrl epiyapd; 
fhuzkhf clGFe;Js;s Nkyjpf fjpu;tPr;R rf;jpiaf; fhz;f. 

 

iii. ghy;kh gf;fw; xd;wpy; mlq;fpAs;s DCD  ,d; mstpidf; fhz;f. 

 

vi. ,g;gupNrhjidf;F cl;gLj;jg;gl;Ls;s Foe;ijf;F xU Kiw ghYhl;Ltjw;F 20g  
ghy;kh jpzpthdJ cgNahfpf;fg; gLtNjhL  ehnshd;Wf;F %d;W Kiw ghYhl;lg; 
gLfpwJ..,t;thW tUlnkhd;wpw;F Foe;ijf;F ghYhl;lg; gl;lhy; DCD  fjpu;tPr;rpd; 
xU mDtpypUe;J vt;tsT fjpu;f;Fk; rf;jpahdJ cl;GFe;Js;sJ vdf; fhz;f. 
 

b) i          ,e;j ghy;khthdJ nfhz;L tug;gLtJ  mT];jpNuypahtpy;    ,Ue;J nfhz;Ltug;  
    gLtJ ghy;khthdJ cw;gj;jp nra;ag;gl;L ,yq;iff;F   nfhz;Ltug;gLk; tiu 40 
    ehl;fs; nry;fpd;wjhapd; ghy;kh gf;fw; xd;wpy; mlq;fpAs;s fjpu;tPr;R  jputpaj;jpd;  
    nraw;ghl;bid fhz;f. 
 
ii. ,e;j ghy;kh cw;gj;jp epWtdkhdJ gRf;fs; ,uz;bYkpUe;Jk; ghypidf; fue;J 

mstpl Kbahj mstpyhd rpwpa Neuj;jpDs; ghy;kh jahupf;fg; gLfpd;wjhapd; 
gRf;fspd; clk;gpy; fjpu;tPr;rpd; nraw;ghl;bidf; fhz;f. 

 

iii. gRf;fspd; ghypy; fpilf;fg; ngw;Ws;s fjpu;tPr;rpd; nraw;ghlhdJ gRf;fspdhy; 
cztpw;fhf cs;nsLf;fg;gLk; Gy;ypy; fhzg;gl;l fjpu;tPr;R nraw;ghl;bd; 

miuthrpahf ,Ue;jhy; khLfs; ,uz;Lk; ehnshd;wpw;F 10m2 mstpyhd Gw;fis 
cl;nfhs;fpd;wd vdf; fUjp Gy;ypy; fjpu;tPr;R nraw;ghl;bidf; fhz;f. 

 

iv. ,g;gpuNjrj;jpy; 1m2  epyg;gug;gpy; Gy;ypDs; ,ize;Js;s fjpu;tpr;R %yf;$Wfspd; 
vz;zpf;ifia fhz;f.  

 

vii. mD ciyapypUe;J fjpu;tPr;rhdJ xOfyile;j XuyF gug;gstpd; nraw;ghL (A’) 

A’ = 
𝟎.𝟔𝟒𝑭𝑨

𝒓𝟐   %yk; ngw;W jug;gLfpd;wJ.FA vd;gJ Firm ,d; khwpyp = 1.25 x 109 Bq 

MftpUe;jhy; cw;gj;jp epiyaj;jpypUe;J mD ciyapw;Fs;s Jhuj;ijf; fhz;f. 
 
 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 


