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khfhzf; fy;tpj; jpizf;fsk; 

 tl khfhzk; 

Kd;Ndhbg; guPl;ir – khHfop – 2023 

ngsjpftpay; - II (B) 

juk; - 13 ( 2023 Batch)                                                                                            

                                         

tpdhj;jhspd; Kd;gf;fj;jpy; jug;gl;L;s;s mwpTWj;jy;fisg; gpd;gw;wp tpdhf;fis njhpT nra;f 

5.   “Explosion” vd;gij mwpe;jpUe;j cyfpw;F “Implosion” vd;gjd; fUj;jpid czu;j;jpa xU rk;gtk; 

,J flypd; Nkw;gug;gpy; ,Ue;J 4000m Moj;jpy; %o;fp ,Uf;Fk; Titanic fg;giy 

ghu;itapLtjw;fhf (Rw;Wyh gazpfs;) jahu; nra;ag;gl;l  Titan  ePu;%o;fp fg;gy;. ,J Ocean 

Gate epWtdj;jhy; cUthf;fg;gl;lJ. ,J 6350Kg  jpzpTilaJ (gazpfs; ,y;yhky;). ,jDs; 

70𝑘𝑔 jpzpTila 5 Rw;Wyhg;gazpfs; nry;yf;$ba tifapy; tbtikf;fg;gl;L cs;sJ. 

,e;ePu;%o;fpf; fg;gypd; ePsk; 6.7 m , mfyk; 2.8 m,  cauk; 2.5 m  MFk;.  

,e; ePs mfy cauj;jhy; nfhs;sg;gLk; fdTU 

milf;Fk;  fdtstpd; 25%  ePH%o;fpapd; 
gad;gL fdtsthf nfhs;sg;gLfpwJ. 
,e;ePu;%o;fpf; fg;giy fPo; Nehf;fp> Nky;Nehf;fp 
fl;Lg;ghl;Lld; ,af;fitg;gjw;fhf ,e;ePu; 

%o;fpapDs; Kf;fpa gFjpahf Ballast tank 

vd;Dk; gFjp fhzg;gLfpwJ. ,J 10𝑚3 
fdtsTilaJ. ,jDs;  Njitahd msT 
ePu; cs;nsLf;fg;glTk; ntspNaw;wg;glTk; Vw;w 
trjpfs; cs;sJ. 

ePu;%o;fp flypDs; gazpg;gjw;F khw;wf;$ba 
ce;Jtpir toq;Ftjw;fhd nghwpKiw 

cs;sJ. mjhtJ fPo; Nehf;fp ce;Jtpiria cUthf;Ftjw;F  Ballast tank ePupdhy; 

epug;gg;gLfpd;wJ. Nky; Nehf;fp ce;J tpiria cUthf;Ftjw;F Ballast tank MdJ tspahy; 

epug;gg;gLk;. Nky; Nehf;fpa ce;J tpir 34000N Muk;gj;jpy; cUthf;fg;gLfpwJ. gazpfs; 

Rthrpg;gjw;fhf 1atm mKf;fj;jpy; 0.18𝑚3  𝑂 2 thA cs;sJ. ,J 98 hours gazpfs; Rthrpf;f 
NghJkhdJ MFk;. mj;Jld; ,jd; clyikg;G cau; tpirapdhy; tpfhuk; Vw;glhj tifapy; 

(jLg;gjw;fhf) cUf;F (Steal) , mYkpdpak; (Aluminium) > iuw;whdpak; (titanium), fhgd; ehhpio 
Nghd;w gjhHj;jq;fs; gad;gLj;jg;gLfpwJ.  

,e; ePu;%o;fpia gad;gLj;Jtjw;F ,e;epWtdk; gpd;tUk; gbKiwfis ifahz;lJ.  
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gbKiw (I) jha;f;fg;gy; (Mothership) %yk; 

Titanic ship %o;fpa ,lj;Jf;F 

NeH NkNy fly; Nkw;gug;gpw;F  

Titan ePH %o;fp 

nfhz;Ltug;gLk;. ,jd;NghJ 

fly; Nkw;gug;gpy; fhzg;gLk; 

gdpg;ghiwfis nehUf;Fjy;> 

fg;gypy; ,Ue;J ePH%o;fpia 

fly; Nkw;gug;gpy; ,wf;fp 

tpLjy; Nghd;w gzpfs; Mother 

ship My; Nkw;nfhs;sg;gLk;. 

gbKiw (II) ePu;%o;fp mjd; jsj;Jld; 𝑉1𝑘𝑚/ℎ 

fjpapy; nry;tjw;F jsj;jpy; 

nghUj;jg;gl;l ce;Jtpirg;gFjpfs; 

gad;gLk;.  

 

 

gbKiw (III) jsj;jpypUe;J Titan  

ePu;%o;fp khj;jpuk; 

gpupe;J njhlu;e;J  

𝑉2𝑘𝑚/ℎ fjpapy;   fPo; 

Nehf;fpr; nry;Yk;.  

 

gbKiw (IV) :  Titanic fg;gy; %o;fpf; fhzg;gLk;  ,lj;ij mile;jJk; Rw;Wyh gazpfs; 

mjid mtjhdpf;f $ba tifapy;  mjd; ,af;fk; fhzg;gLk;.   

vdpDk; flypd; mbapy; ePu; Xl;lk; fhuzkhf vjpu;ghj;j mstpYk; cau; mKf;fk; Vw;gl;ljdhy; 

mKf;f neupry;  Vw;gl;L (Implosion) ePu;%o;fp nehUq;fpaJ. ,jpy; vtUk; capu;jg;g tha;g;G 

,Uf;ftpy;iy.  

fPNo jug;gLk; tpdhf;fSf;F ePH%o;fpapd; kPJ njhopw;gLk; NkYijg;G> epiw Mfpa ,uz;L 

tpirfspdJk; tpj;jpahrj;jhy; cUthFk; ce;Jtpir kl;LNk fUj;jpw; nfhs;sg;gLfpd;wJ.  

 



3 
 

cila Kd; cile;j gpd; 

 

 

 

 

 

 (a)  (i)  kpjj;jy; jj;Jtj;ijf; $Wf 

(ii) ePH%o;fpapd; khjphpia ckJ tpilj;jhspy; tiue;J ePu;%o;fp Kw;whf mkpo;e;Js;s  
NghJ njhopw;gLk; tpirfisf; Fwpj;Jf; fhl;Lf 

(iii)   gpd;tUk; re;jHg;gq;fSf;F tpirfis xg;gpl;L ePH%o;fpapd; ,af;fj;ij tpsf;Ff.     

(fzpj;jy;fs; mtrpakpy;iy) 

  (1)  Ballast tank Kw;whf ePhpdhy; epug;gg;gl;Ls;s NghJ 

  (2)  Ballast tank Kw;whf tspapdhy;; epug;gg;gl;Ls;s NghJ 

 (b) ( i)   Titan ePH%o;fpapd; gad;gL fdtsit fhz;f. 

   (ii)  fly; ePhpd; mlHj;jp 1200 kgm-3 vdj; jug;gbd; Kw;whf mkpo;e;Js;s epiyapy;   
NkYijg;gpd; gUkidf; fhz;f. 

(Iii) ePu;%o;fp fly;ePhpy; Kw;whf mkpo;j;jg;gl;Lk; Ballast tank ,y; Kw;whf tsp 

fhzg;gLfpd;wJkhd  epiyapy;    RahjPdkhf ,aq;ftplg;gbd; mJ mDgtpf;Fk; 

MHKLfypd; gUkidAk; jpiriaAk; fhz;f.  

 (iv)  ,e;epiyapy; ePH%o;fp fPo;Nehf;fp mkpo;tjw;Fhpa nghwpKiw vd;d ?  

   (v)    a) ePu;%o;fpapd; kPJ njhopw;gLk; Nky;Nehf;fpa Muk;g ce;Jtpiria G+r;rpa 
ngWkhdj;jpw;F nfhz;Ltu Muk;gj;jpy; mjDs; Nru;f;f   Ntz;ba ePupd; msit 
fhz;f.  

b) ePH%o;fpapd; Ballast tank Kw;whf fly; ePhpdhy; epug;gg;gl;Ls;s epiyapy; mjd; 

MHKLfypd; gUkidAk; jpiriaAk; fhz;f  

  (vi)  Titanic Ship mkpo;e;J fhzg;gLk;  flw;gLf;ifapy; ePhpdhy; Vw;gLj;jg;gLk; mKf;fj;ij   
fhz;f. (tspkz;ly mKf;fj;ij Gwf;fzpf;f)  

   (vii)  ePu; %o;fpapy;  𝑂2thA gFjp (vi)  ,y; fz;lwpag;gl;l mKf;fj;jpy; mJ vLf;Fk; Gjpa 
fdtsT ahJ? (ntg;gepiy khwtpy;iy)  

 (viii)  ,e;ePu;%o;fpapy; tspkz;ly mKf;fj;jpy; cs;s xUtUf;F 1 kzpj;jpahyj;jpy; 

Njithd 𝑂2 ,d; fdtsitf; fhz;f.  
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  ix)  ePu;%o;fp NkNy nry;Yk; NghJ 5𝑘𝑚/ℎ fjpapy; nry;y KbAk; vdpd;> 

flw;gLf;ifapypUe;J fly; Nkw;g;gug;G tiu gazpg;gjw;F Njitg;gLk; Fiwe;jgl;r 𝑂2 
,d; fdtsit tspkz;ly mKf;fj;jpy; fhz;f?     

 (c) ePH%o;fpapy; gad;gLj;jg;gLk; ce;Jtpir Nghd;Nw thzq;fspYk; (Rocket)  ce;J tpir 
gad;gLj;jg;gl;L tpz;fyq;fs; tpz;ntspf;F vLj;Jr; nry;yg;gLfpd;wd. gpd;tUk; 
re;jHg;gq;fSf;F ce;J tpir vt;thW njhopw;gLk; vd;gij vspa glk; tiue;J 

RUf;fkhf Fwpj;Jf; fhl;Lf. (xt;nthU re;jHg;gj;jpw;Fk; xU ce;Jtpiria fUJf.) 

(1)   re;jpuahd; 3 tpz;fyk; tpf;uk; jiuapwq;fp (Vikram Lander) fyj;ijAk; gpuf;Qhd; 

(Pragnayan Rover) Ch;jpiaAk; Rke;J nfhz;L  Gtpia tpl;L fpsk;Gk; NghJ 

(2)  tpf;uk; jiuapwq;fp re;jpuidg; gw;wpa  ePs;tl;l ghijapy; tyk; tUk; NghJ 
Fiwe;j MiuAs;s ghijf;F topg;gLj;Jk; NghJ 

(3)  tpf;uk; jiuapwq;fp re;jpudpd; Nkw;gug;gpypUe;J Vwj;jho 30 km cauj;jpYs;s NghJ 

32 nrf;fd;fSf;F xNu Fj;Jauj;jpy; ,Ue;jthW re;jpudpd; Nkw;g;gug;gpw;Fr; 
rkhe;jukhf ,aq;Fk; NghJ  

 

6. (A) XH <Hf;fg;gl;l fk;gpapDhlhf FWf;fiy nrYj;jg;gLk; fjp V ,w;fhd rkd;ghl;il vOjp 

,jpypUe;J A FWf;Fntl;Lg;gug;GilaJk; mlHj;jpAila jputpaj;ijf; nfhz;L 

cUthf;fg;gl;lJkhd fk;gpnahd;W T  vd;Dk; ,Oitapy; cs;sNghJ mf;fk;gp topNaAs;s 

FWf;fiyf; fjp V MdJ 𝑉 = √
𝑇

𝐴𝜌
 vd;gjhy; jug;gLk; vdf; fhl;Lf.  

 

 

jdJ xU A  KidahdJ f vDk; kPbwDila mjpUk; Kjnyhd;WlDk; kWKidahdJ 
epiyj;j Gs;spnahd;WlDk; ,izf;fg;gl;Ls;s XH cUf;Ff; fk;gpiaf; fUJf. fk;gpapd; 

ePsk; l Mf cs;sNghJ mJ KjYld; mbg;gilapy; ghpTWfpd;wJ.  

(a)  jug;gl;l tiff;Fhpa miyf;Nfhyj;ij tiue;J mjpy; kPbwd; f ,w;Fhpa Nfhitia l , 

fk;gpapd; ,Oit T, fk;gpapd; FWf;Fntl;Lg;gug;G A , mjd; jputpa  mlHj;jp Mfpait 
rhHghf ngWf.  

 

(b)  ,g;NghJ ,f;fk;gp AB ,d; mNj ePsj;ijAilaJk; (l)  mNj gjhHj;jj;jhy; MdJk; 

Mdhy; AB  Ig; Nghd;W ,U klq;F tpl;lj;ij cilaJkhd ,uz;lhk; fk;gp BC , AB 
clDk; epiyj;j  Mjhuj;JlDk; cU 2 ,w; fhl;lg;gl;Ls;sthW njhluhf 
,izf;fg;gLfpd;wJ. 

 

 

 

cU 1 
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(i)   $l;Lf; fk;gp AC MdJ mNj kPbwd; KjYld; ghptilAk; NghJ %l;L B MdJ xU 

fZthf mikaj; jf;fthW AB , BC vd;gdtw;wpy; cUthFk;  jlq;fspd; vz;zpf;if 

KiwNa n1, n2 vdpd; 
𝑛1

𝑛2
 vd;w tpfpjj;ijf; fhz;f.   

(ii)  NkYs;s re;jHg;gj;jpy; $l;Lf; fk;gpapy; cUthff;$ba jlq;fspd;  ,opT 
vz;zpf;ifia fhz;f.  

(B)   XH ,lj;jpy; xypr;nrwpthdJ XuyF gug;ig XuyF Neuj;jpy; nrq;Fj;jhf flf;Fk; xypr; rf;jp 
vd tiuaWf;fg;gLk;. Xypaiyfs; tspapNy gazk; nra;Ak; NghJ Gs;spnahd;wpy; cs;s 

xypr; nrwpthdJ I = 22A2V f2 vd;w rkd;ghl;lhy; jug;gLfpd;wJ. ,q;F A, V, f  vd;gd 

KiwNa miyapd; ,lg;ngaH;r;rp tPr;rk; > miyf; fjp > kPbwd; vd;gdthFk;.  vd;gJ 
tspapd; mlHj;jpAkhFk;. Xypaiy tspapy; gazk; nra;Ak; NghJ mJ ,lg;ngaHr;rp 
khwy;fis Vw;gLj;JtJ Nghd;W mKf;f khwy;fisAk; tspapy; Vw;gLj;Jk; NkNy jug;gl;l 

FwpaPLfSf;fika mKf;f khwypd; tPr;rk; Pm MdJ  ,lg;ngaHr;rp tPr;rk; A cld;      

Pm= 2V f A vd;gjhy; njhlHGgLj;jg;gLk;. kdpjf; fhjpd; nrtpg;giwahdJ mKf;f 

khwy;fSf;Nf cWj;JzHr;rpiaf; fhl;Lk;. 3.3 kHz  kPbwdpy; kdpjf; fhjpdJ Nfs;jd;ik 

Eiotha; > Neh Eiotha; vd;gdtw;Wf;fhd xypr;nrwpTfs; KiwNa 10-12 W m-2 , 1 Wm-2    

MFk;.  xypr;nrwpT kl;lk; MdJ toikahd FwpaPLfspd; gb log10 (
𝐼

𝐼0
) vd;Dk; 

rkd;ghl;lhy; jug;gLk;. (= 3 vdf; nfhs;f)  

 (1)   xypr; nrwpT > xypr;nrwpT kl;lk; vd;gdtw;wpw;fhd myFfis Fwpg;gpLf. 

(2)  Gs;sp xypKjy; xd;W 48x 10-6 W  tYTila xypiaf; fhYk; NghJ mjpypUe;J 20 m   
Jhuj;jpy; cs;s Gs;sp xd;wpy; xypr; nrwpitAk; mjw;F xj;j xypr;nrwpT kl;lj;ijAk; 
fhz;f.    

(3)  kdpjr; nrtpapd; Gwf;fhjhdJ nrtpg;giwapy; xU Kid %lg;gl;lJk; kWKid 
tspkz;lyj;jpw;F jpwe;Js;sJkhd Foha; Nghd;W fUjg;glyhk; . caH mKf;f khw;wk; 
czug;gLtJ nrtpg;giwapyh my;yJ fhjpd; jpwe;j Kidapyh? 

 (4)  (i)  jug;gl;l FwpaPLfspd; gb mKf;f tPr;rk;  Pm  = √2ρVI  vd;gjhy; jug;gLnkdf; fhl;Lf. 

  (ii)   = 1.2 kgm-3 , V = 340 ms-1 , vdj; jug;gl;lhy; nrtpg;giwapy; cWj;JzHr;rpia 
Vw;gLj;Jk; xypaiyapd; mKf;f tPr;rj;ijf; fzpf;f. 

(iii)   VjhtJ xypr;irif xd;W czug;gLtjw;F 5 mm2  gug;Gf; nfhz;l nrtpg;giw 

nkd;rt;tpd;  Nky; Vw;glf;$ba ,opT tpiriaj; Jzpf.(√51 = 7.14) 

 

7.  (a)  (i)  %d;W kaph;Jisf; Foha;fs; gFjpahf %d;W jputq;fs; A, B , C ,Ds; epiyf;Fj;jhf 

mkpo;j;jg;gl;Ls;sd. ,j; jputq;fspd; njhLiff; Nfhzq;fs; KiwNa 00 , 900 , 1200 MFk;. 
xt;nthU FohapYk; > Fohapw;F ntspNa jput kl;lk; > FohapDs; jput kl;lk; > jputg; 
gpiwAUtpd; tbtk; vd;gdtw;iw fPwpf; fhl;Lf. jputj;jpy; njhopw;gLk; 
Nkw;gug;gpOtpitia njspthf Fwpj;Jf; fhl;b njhLiff; Nfhzj;ijAk; Fwpf;f. 
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(ii) tspkz;ly mKf;fj;jpd; fPo; ePhpDs; epiyf;Fj;jhf gFjpahf mkpo;j;jg;gl;Ls;s  

cs;shiu r If; nfhz;l kapHj;Jisf; Fohapy; cs;s kapHj;Jis vOif h ,w;fhd 

Nfhit xd;iw T, , g , r Mfpatw;wpd; rhHgpy; vOJf. T MdJ ePhpd; Nkw;g;gug;gpOitAk; 

MdJ ePhpd; mlHj;jpAk; g MdJ GtpaPHg;G MHKLfYk; MFk;. ePhpw;Fk; Fohapd; 
jputpaj;jpw;Fk;  ,ilNaAs;s njhLiff; Nfhzk; g+r;rpakhFk;.  

(iii)  jhtuq;fspy; ePH fho;f; Foha;fs; vdg;gLk; kaph;Jisf; Foha;fspDhlhf VWfpd;wJ.  

ePhpd; Nkw;gug;G ,Otpir 7.2 x 10-2 Nm-1 MfTk; ePhpd; mlHj;jp 1000 kgm-3 MfTk; 

fhzg;gLfpd;wJ. 50 m MiuAs;s mj;jifa xU kapHj;Jisf; Fohapy; ePH vOk; 
cauj;ijf; fhz;f. ,q;F njhLiff; Nfhzk; G+r;rpak; vdf; fUJf.   

   (b) (i)  xU gf;fk; kl;Lk; tspAld; njhLifapYs;s jput Nkw;g;gug;gpy;; fhzg;gLk; mKf;f 

NtWghL (∆𝑃) fhuzkhf mk; Nkw;gug;gpy;  Vw;gLk; tistpd; Miu  r ,w;Fk; mk;  

Nkw;gug;G topNaahd Nkw;gug;G ,Otpirf;Fkhd (T) njhlHG xd;iwj; jUf. 

(ii) NkNy gFjp a(ii) ,y; fUjg;gl;l mNj kapHj;Jisf; Foha; tspapy; epiyf;Fj;jhf 

itf;Fk; NghJ mjpy; Ngzj;jf;f ePH epuypd; cauk; h’ ck; mg;NghJ fPo; ePhpd; 

gpiwAUtpd; tistpdhiu r’ ck; MFk;. gpd;tUk; xt;nthU re;jHg;gj;jpYk; fPo; ePhpd; 
gpiwAUtpd; tbtj;ij tiuf 

  (a)  h’ = h 

  (b) h’ < h 

  (c)  h’ > h 

(iii)  h’ ,w;F ,Uf;fj;jf;f caHe;jgl;r ngWkhdj;ij h rhHgpy; fhz;f. 

(iv)  r’ (y – mr;R) cld; h’( x – mr;R) khWk; tpjj;ij tiuGgLj;Jf. 

 (c)   ePhpd; Nkw;g;gug;gpy; mirtjw;F G+r;rpfs; Nkw;g;gug;gpOtpiria cgNahfpf;fpd;wd. 

G+r;rpahdJ ePhpy; mkUk; NghJ Nkw;g;gug;G 
rpwpJ fPNo jho;j;jg;gLk;. mjd; fhy;fspy; 
cs;s nkOFj; jd;ikahy; ePhpdhy; fhy;fs; 

eidahJ. G+r;rpapdJ epiw W, vy;yh 

fhy;fspdJk; Miufs; r0 MFk;. G+r;rpapd; 
MW fhy;fs; kl;Lk; ePUld; njhLifAWtjhf 

vLj;Jf; nfhs;f. ePhpd; Nkw;gug;gpOtpir T 
vdTk; g+r;rpapd; fhy;fSf;Fk; ePhpw;Fkhd 

njhLiff; Nfhzk; MfTk; ,Ug;gpd;  

(i)  g+r;rpapd; xt;nthU fhiyAk; epiyf;Fj;jhd cUis Mf vLj;Jf; nfhz;L  xU 

fhypd; kPJ ePhpdhy; toq;fg;gLk; tpisAs; tpiria T , r0 , rhHgpy; jUf.  

(ii)  G+r;rp rkepiyapy; Xa;tpy; ,Ug;gpd;  W  ,w;F T, r0 ,  rhHghf Nfhit xd;iwg; 
ngWf.  
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(iii)  ePhpd; Nkw;gug;G ,Otpir 7.2 x 10-2 Nm-1 MfTk; r0 = 0.1 mm MfTk; 300 MfTk; 

,Ug;gpd; G+r;rpapd; jpzpit mg (milli gram) ,y; fhz;f.  

(iv)  ,t;thwhd mNj ghpkhzj;ijf; nfhz;l G+r;rpnahd;W ePhpDs; mkpohky; 
Nkw;gug;gpy; jq;Ftjw;F mJ nfhz;bUf;ff;$ba caHe;jgl;r jpzpT ahJ? 

 

8. (a)  glk; 1 ,y; fhl;lg;gl;Ls;sthW 

epiyahd fhe;jq;fSf;F (fhe;jg;gha 

mlH;j;jp B) ,ilNa itf;fg;gl;Ls;s  

nrt;tfr; RUs; ABCD ,DhL xU 

kpd;Ndhl;lk; I gha;fpd;wJ. AB = a , BC 

= b vdpd;  

(I )  flj;jp AB ,y; njhopw;gLk; fhe;j 

tpir F  ,w;fhd Nfhitia vOJf.  

(ii)  nrt;tfr; RUs; ABCD ,d; kPJ njhopw;gLk; KWf;fj;jpw;fhd () Nfhitia   jug;gl;l 
fzpaq;fs; rhHgpy; ngWf.  

(iii) nrt;tfr; RUs;  N Rw;Wf;fisf; nfhz;bUg;gpd; gFjp (a) (ii) ,y;   njhopw;gl;l 

KWf;fk; ,w;fhd Nfhitia vOJf.     

  

(b)  glk; 2 ,y; fhl;bathW ( Kd;Kfj; Njhw;wk; )  N 

Rw;Wf;fisf; nfhz;l nrt;tfr; RUs; ABCD MdJ 

Nfhzj;jpDhlhf Rod;w epiyapy;  

1. mjpy; jhf;Fk; KWf;fj;jpw;fhd Nfhitia  ngw;Wf; 
fhl;Lf. 
 

2. glk; 2 ,y; cs;sthwhd epiyfSf;F caH KWf;fk; njhopw;gLk; NghJk; ,opT KWf;fk; 
njhopw;gLk; NghJk; nrt;tfr; RUspd; epiyfis ckJ tpilj;jhspy; jdpj;jdpahf tiue;J 
fhl;Lf.  

3. ,d; ngWkhdk; 90 0 ,Yk; mjpfhpf;Fk; NghJk; nrt;tfr; RUspDhlhd kpd;Ndhl;lj;jpd; 
jpir khwhky; ,Ug;gpd; nrt;tfr; RUspd; njhlHe;j ,af;fk; vt;thW ,Uf;Fk; vd;gij 
tpghpf;Ff. 

(c)   ,aq;FRUs; fy;tNdhkhdp vd;gJ mjDhL nry;Yk; kpd;Ndhl;lj;jpw;F nrt;tfr; RUs; 
jpUk;gyile;j Nfhzk; NeHtpfpj rkdhf ,Uf;ff;$bathwhf tbtikf;fg;gl;Ls;s xU 
fUtpahFk;.   

(i)  ,q;F gad;gLj;jg;gLk; Miuad; fhe;jg;Gyj;jpd; glj;ij tiue;J fhe;jg;Gyf; NfhLfis 
njspthff; fhl;Lf. 

(ii) Miuad; fhe;jg;Gyj;ij cUthf;fj; Njitahd ,uz;L Kf;fpa ghfq;fs; ahit? 

(ii) ,q;F Miuad; fhe;jg;Gyk; gad;gLj;jg;gLtjw;fhd fhuzj;ij tpsf;Ff. 
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(d)  kpd; Nkhl;lhH (motor) vdg;gLtJ kpd;rf;jpia nghwpKiwr;rf;jpahf khw;wpj; jUfpd;w 

cgfuzkhFk;. Nkhl;lhhpd; RoYk; gFjp MNkr;rH (Armature) vd miof;fg;gLfpd;wJ.  

(i)   xU NeNuhl;l kpd; Nkhl;lhhpy; mjd; G+uz Row;rpia rhj;jpakhf;Ftjw;fhf 
gad;gLj;jg;gLk; Kf;fpa ghfk; ahJ?  

(ii)  glk; 1 I ckJ tpilj;jhspy; gpujp nra;J mjpy; gFjp (d) (i)  ,y; ck;khy; Fwpg;gplg;gLk; 
ghfj;ij ,izj;J xU NeNuhl;l kpd;toq;fSld; $ba G+uz glj;ij jUf.  

(iii)  ,q;F fhgd; Jhhpif gad;gLj;Jtjw;fhd fhuzk; 
ahJ?  

(iii) NeNuhl;l Nkhl;lhhpy; eilKiwapy; glk; 3 ,y; 
cs;sthW mjd; Mikr;rhpy; rk ,ilntspfspy; 
nghUj;jg;gl;l gy nrt;tfr; RUs;fis 
nfhz;bUg;gJld; xt;nthU RUSk; ,izf;fg;glj; 
jf;fjhd mNj vz;zpf;if nfhz;l gphpTfshf gFjp 

(d)(i) ,y; ck;khy; Fwpg;gplg;gLk; ghfk; 
tbtikf;fg;gl;bUf;Fk;. ,jw;fhd fhuzk; ahJ?  

(iv)  xU NeNuhl;l Nkhl;lhhpw;Fk; xU NeNuhl;l ildNkhtpw;Fk; 
,ilapyhd fl;likg;G rhHe;j NtWghL ahJ?   

9(A)    (a) (i)  gad;gLj;Jk; FwpaPLfis ,dq;fz;L ntg;gepiyAld; flj;jpnahd;wpd; jilapd; 
khwiy fhl;Lk; rkd;ghl;il vOJf.  

   (ii) ntg;gepiy mjpfhpf;Fk; tifapy;   

   (a)  kpd;flj;jp  (b)  Fiwflj;jp 

  jilapd; khwiyf; fhl;Lk; gUk;gb thpg;glq;fis tiuf  

(b) ntg;ge;jilir vd;gJ Fiwflj;jp 
jputpaq;fshy; cUthf;fg;gl;l kpd;rhjdk; 
MFk;. ntg;gepiy khw;wq;fis msf;Fk; 

czhpfspy; (Temperature Sensor) ,it 
gad;gLj;jgLk;. ntg;gepiyAld;  
ntg;ge;jilir xd;wpd; kpd;jilapd; khwy; 
cU 1 ,y; fhl;lg;gl;Ls;sJ. ,t; 

ntg;ge;jiliriaAk; 5 kΩ epiyahd 

jilapiaAk; 9 V kpd;dpaf;ftpirAila 
kpd;fyj;Jld; njhluhf njhLj;J khztd; 
xUtdhy; mikf;fg;gl;l kpd;Rw;W cU 2 ,y; 
fhl;lg;gl;Ls;sJ. kpd;fyj;jpd; mfj;jil 
Gwf;fzpf;fj;jf;fJ. gad;gLj;Jk; Nthy;w;Wkhdp 
,yl;rpakhdJ. ,k; kpd;Rw;iw gad;gLj;jp ntg;gepiy mstPLfis Nkw;nfhs;tjw;F 
khztd; jpl;lkpl;Ls;shd;. 

glk; 3 

cU 2 



9 
 

   

   

 

 

 

 

 

   

(i)  ,q;F ntg;ge;jilirAld; epiyj;j jil (5 kΩ) gad;gLj;jg;gl;bUg;gjd; Nehf;fk; 
ahJ? 

(ii)  30 0C ntg;gepiyapy; ntg;ge;jilirapd; jilapd; ngWkhdk; ahJ? ,jpypUe;J ,t; 
ntg;gepiyapy; Nthy;w;Wkhdp thrpg;ig fzpf;Ff. 

(iii)  Nthy;w;Wkhdp 6 V I thrpf;Fk; NghJ ,jw;F xj;j ntg;gepiyiaf; fhz;f. 

(vi)  Nkw;gb kpd;Rw;iw nfhz;L vt;tpjkhf ntg;gepiy mstPL xd;iw Nkw;nfhs;syhk; 
vdf; Fwpg;gpLf.   

      (c)    (i)  kpd;fyk; xd;wpd; kpd;dpaf;ftpir (E)  vd;gij tiuaWf;Ff.  

 (ii) ,t; tiutpyf;fzj;ijg; gad;gLj;jp  kpd;fyj;jpypUe;J vLf;fg;gLk; kpd;Ndhl;lk; I       

Mf cs;s NghJ ngUf;fk; EI MdJ kpd;fyj;jhy; toq;fg;gLk; tYTf;F rkd; vdf; 
fhl;Lf. 

(ii)  E kpd;dpaf;ftpir cila kpd;fynkhd;W kpd;Ndw;wpiaf; nfhz;L 

kpd;Ndw;wg;gLifapy; kpd;fyj;jpDhlhf I kpd;Ndhl;lk; nrYj;jg;gLkhapd; ngUf;fk; IE 

vd;gJ vjid tiff; Fwpf;Fk;.  

(iii) 12 V kpd;dpaf;ftpirAilaJk; 0.060 Ω mfj;jilAilaJkhd fhH gw;wphp (Car Battery) 

xd;W 14 V kpd;dpaf;ftpirAilaJk; 0.10 Ω mfj;jilAilaJkhd Vw;Wk; kpd;Kjiyg; 

(Battery Charger) gad;gLj;jp kpd;Ndw;wg;gLtij cU 3 fhl;Lfpd;wJ.  ,g;gw;whpahdJ 

4.0 kzpj;jpahyj;jpw;F  Vw;wg;gLtjhfTk; kpd;Ndw;wg;gLifapy; kpd;Ndhl;lkhdJ 12.5 A  
khwhg; ngWkhdk; cilaJ vdTk; nfhs;f.   

 

 

 

 

 

 

fhH gw;whp 
kpd;Ndw;wp 

cU 1 
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gpd;tUtdtw;iwf; fhz;f 

(1)  gw;wphpapDhlhfg; ghAk; kpd;Ndw;wk; 

(2)  kpd;Kjypdhy; toq;fg;gLk; tY 

(3)  ntg;gkhf tpuakhFk; nkhj;j tY 

9(B)  FET (Field Effect Transistor)  vd miof;fg;gLk; Gy tpisT jpuhd;rp];lH etPd tif 
,yj;jpudpay; fUtpfspy; mjpfstpy; gad;gLj;jg;gLk; %d;W Kbtplq;fisf; nfhz;l Fiw 
flj;jp cgfuzkhFk;. ,it nraw;ghl;by; ,U KidT jpuhd;rp];lH ,ypUe;J NtWgl;lit. 

,it ,uz;L gpujhd tiffshFk; mitahtd re;jpg; Gy tpisT jpuhd;rp];lH (JFET) 

kw;iwaJ fhtyplg;gl;l gliy re;jpg; GytpisT jpuhd;rp];lH (IGFET).  ,tw;wpy; xt;nthd;Wk;  

n- top kw;Wk; p-top vd NkYk; ,uz;L tiffs; cs;sd. re;jpg; Gy tpisT jpuhd;rp];lH 

(JFET)  ,y; n – tifapd; FWf;Fntl;L Kf mikg;G kw;Wk; mjw;fhd FwpaPL vd;gd glk; 1 
,y; jug;gl;Ls;sJ.      

 (a)  Kbtplq;fs; D, G, S  fis ,zq;fhz;f.  

    (b) glj;jpy; fhl;lg;gl;l jpuhd;rp];lH ,y; 
kpd;Ndhl;lj;jpw;Fg; gq;fspg;Gr; nra;Ak; Vw;wf; 
fhtp vJ? 

 (c) Kbtplq;fs; D, S ,w; ,ilapyhd 

mOj;jNtWghL (VDS) G+r;rpakhf Ngzg;gLfpd;w 

mNj Ntis  Kbtplq;fs; S, G gpd;Kff; 
Nfhlypy; itf;fg;gl;L kiw mOj;jNtWghl;bd; 

(VGS) gUkd; gbg;gbahf mjpfhpf;fg;gLfpd;wJ. 

(i)  ,jd; NghJ twpjhf;fw; gpuNjrk; top   
KOtJk; rPuhd mfyj;jpy;  ,Ug;gjw;fhd  
fhuzk; ahJ?    

(ii)  twpjhf;fw; gpuNjrj;jpd; mfyk; mjpfhpg;gjw;fhd fhuzk; ahJ?  

(d)  ,g;NghJ Kbtplq;fs; G,  S  ,w; ,ilapyhd mOj;jNtWghL (VGS = 0) G+r;rpakhf 

Ngzg;gLfpd;w mNj Ntis  Kbtplq;fs; D (caH mOj;jk;) , S (jho; mOj;jk;) 

mOj;jNtWghL (VDS) gbg;gbahf mjpfhpf;fg;gLfpd;wJ. 

(i)  D,S ,w;F ,ilapyhd rpwpa mOj;j NtWghl;bw;F topapd; mfyk; rPuhdjhfTk; 

topapDhlhd kpd;Ndhl;lk; (ID) ,t; mOj;jNtWghl;Lld; NeHNfhl;L khwiyAk; 

(Vfghpkhz khwy;) fhl;Lfpd;wJ. ,jw;fhd fhuzk; ahJ? 

D 
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(ii)  D,S ,w;F ,ilapyhd nghpa mOj;j NtWghl;bw;F topapd; mfyk; rPuw;wjhfTk; 

topapDhlhd kpd;Ndhl;lk; (ID) ,t; mOj;jNtWghl;Lld; tisthd khwiyAk; 

(Vfghpkhzkw;w khwy;) fhl;Lfpd;wJ. ,jw;fhd fhuzk; ahJ? 

(iii)  fps;S Nthy;w;wsT (Vp) vd;why; vd;d ?  

(iv)  glk; 2 ,  glk; 3 fspy; ,Ue;J vJ jpuhd;rp];lhpd; 
fps;sg;gl;l epiy vJ Jz;bf;fg;gl;l epiy 
vd;gij jUf.   

 

 

(e)   JFET  ,d; topahdJ fps;sg;gl;l epiyia mile;j gpd;dUk; >   VDS  I njhlHe;J 
mjpfhpf;Fk; NghJ xU khwhj kpd;Ndhl;lk; ngwg;gLk; . ,J epuk;gy; kpd;Ndhl;lk; 
vdg;gLk;. 

(i)  jpuhd;rp];lH epuk;gy; epiyapy; ,Ug;gjw;fhd epge;jidia VGS , VDS , VP Mfpatw;wpd; 
rhHghf jUf.  

(ii)  jpuhd;rp];lhpd; epuk;gy; kpd;Ndhl;lk;   

 vd;gjhy; jug;gLk;. ,q;F IDSS vd;gJ VGS = 0 MFk; 
NghJs;s epuk;gy; kpd;Ndhl;lkhFk;. jpuhd;rp];lhpd; 
Jz;bg;G epiyapy; Vd; epuk;gy; kpd;Ndhl;lk; 
G+r;rpakhfpd;wJ?   

(iii)  glk; 4 ,y; jug;gl;l tiugpypUe;J VGS= -3 V MFk; NghJ 
epuk;gy; kpd;Ndhl;lj;ijf; fhz;f.  (VGS(Off) = VP )  

(iv)  glk; 5 ,y; fhl;lg;gl;Ls;s tphpayhf;fpr; Rw;wpYs;s 

JFET  ,d; epuk;gy; kpd;Ndhl;lk; glk; 4 ,y; 

fhl;lg;gl;Ls;sthW VGS cld; khWfpd;wJ vdpd;  
jpuhd;];rp];liu epuk;gy; gpuNjrj;jpy; njhopw;gl 

nra;tjw;F VDD ,d; ,opTg; ngWkhdk; ahJ?   

 (f)   BJT cld; xg;gpLk; NghJ JFET  ,y; cs;s 
,uz;L ed;ikfs; jUf. 

 

10 (A) (a)  ,yl;rpa thAr; rkd;ghl;ilAk; thAf;fSf;hfhd ,af;fg;ghl;Lf; nfhs;ifiaAk; 
gad;gLj;jp  

1. thAtpd; mKf;fk; P , jdpntg;gepiy T, %yHjpzpT M , mfpythAkhwpyp R rhHghf 

thAtpd; mlHj;jp ,w;Fhpa   

2. jdpntg;gepiy T, Nghw;];kdpd; khwpyp K rhHghf thA$yf;$W xd;wpd;  ,il 

,af;fg;ghl;Lr;rf;jp E ,w;Fk;   
Nfhit ngWf. 

I
D
= I

DSS
(1   -   

𝑽𝑮𝑺

𝑽𝒑
)

2

 

- 4V VGS 

glk; 4 

glk; 5 
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(b)  R+lhd tsp gYhd; xd;W caH fdtsT 900 m3 cila tspia cs;slf;FkhW 

nra;ag;glyhk;. ,f; fdtsitf; nfhs;Sk; NghJ ,g; gYhdpYs;s tspahdJ 1270C 

ntg;gepiyapYk; mjd; mlHj;jp 0.84 kgm-3  MfTk; cs;sd. ,t; tspahdJ ,t; 
ntg;gepiyf;F R+lhf;fg;gLk; epiyikapy;  gYhdpy; cs;s tspapd; mKf;fkhdJ tsp 

kz;ly mKf;fj;jpy; khwhjpUg;gjhfTk; tspapd; jd;ntg;gf;nfhs;ssT 1000 J kg-1 K-1 
vd;Dk; khwhg; ngWkhdj;ij cilajhfTk; nfhs;f. gpd;tUtdtw;iwf; fhz;f.              

(Nghw;];kdpd; khwpyp =1.38 x10-23 JK-1) 

a. 127 0C  ,y; gYhdpy; cs;s tspapd; jpzpT (m) .  

b. Muk;g ntg;gepiy 7 0 C ,ypUe;J 127 0C  tiu tspapd; ntg;gepiyia 
mjpfhpg;gjw;F Njitahd ntg;grf;jp.  

c. 7 0C  ,y; tspapd; mlHj;jp.  

d. 7 0C  ,y; tspapd; fdtsT. 

e. 127 0C ntg;gepiyapy; tsp %yf;$W xd;wpd; ruhrhp ,af;fg;ghl;Lr; rf;jp  

f. ntg;gepiy 7 0 C ,ypUe;J 127 0C  tiu mjpfhpf;Fk; NghJ tsp %yf;$W xd;wpd; 
ruhrhp ,af;fg;ghl;Lr; rf;jp mjpfhpf;Fk; rjtPjk;.  

(c ) (i)   (1)  chpa FwpaPLfis milahsq; fz;L ntg;g ,af;ftpay; 
Kjyhk; tpjpia $Wf.  

 (2) ,yl;rpathAj; njhFjp xd;wpd; mfr; rf;jp ntg;gepiyapy; 
kl;Lk; jq;fpapUg;gJ Vd;?  

(ii) gFjp (b) ,y; tpghpf;fg;gl;l gYhdpy; ,Ue;j tspahdJ 
ntg;gkhf;fw; nrad;Kiwapd; NghJ nghrptiltjhff; fUJf. 
,jd; NghJ gYhdpd; fdtstpy; khw;wk; Vw;gltpy;iy vdf; 

nfhs;f. tspkz;ly mKf;fk; 1 x 105 Pa MFk;.   

1. ,jd; NghJ tspkz;lyj;jpd; kPJ nra;ag;gl;l 
Ntiyiaf; fhz;f. 

2. tspapd; Muk;g jpzpT m ,d; ntg;gepiyia 7 0 C ,y; ,Ue;J  ,Wjp 
ntg;gepiyf;F mjpfhpf;Fk; NghJ mjpy;  Vw;gl;l mfr; rf;jp mjpfhpg;G   

10 (B)  cNyhf ,yf;nfhd;wpd; kPJ caH rf;jpAila ,yj;jpud;fis NkhJifailr; nra;tjhy; 

X fjpHfs; cw;gj;jp nra;ag;gLfpd;wd. glk; 1 X  fjpiu I cw;gj;jp nra;ag; gad;gLj;Jk; 
Fohia fhl;Lfpd;wJ.   

 

 

 

  

 

a) (i)  (1) glk; ,y; fhl;lg;gl;Ls;s fUtpapd; ghfq;fs; A, B , C  Mfpatw;iw ngahpLf. 
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      (2)  xt;nthU ghfq;fSk; gad;gLj;jg;gLtjd; fhzj;ijf; $Wf.    

(ii)  fjpHfs; vt;thW cw;gj;jp nra;ag;gLfpd;wd vd tpsf;Ff.  

 (iii)  X-fjpHfs; (X – fjpH jpUrpak;) ntt;NtW miyePsq;fSld; fhyg;gLfpd;wd. X – fjpH 
jpUrpaj;jpy; ngwg;gLk; ,opT miyePsk; fUtpapd; nraw;gLk; Nthy;w;wstpy; jq;fpAs;sJ. 

,uz;L NtWgl;l nraw;gLk; Nthy;w;wsTfshd  V1 ,  V2  (V1   >  V2)  cld; ngwg;gl;l X – fjph; 

jpUrpaq;fs; P, Q vd;gd glk; 2 ,y; fhl;lg;gl;Ls;sd. ,tw;wpy; ve;j tisap nraw;gLk; 

Nthy;w;wsT V1  ,w;FhpaJ. fhuzk; jUf.  

 (iv)  X – fjpH Foha; xd;W V vd;Dk; nraw;gLk; Nthy;w;wstpy; njhopw;gLfpd;wJ. B I 

,yj;jpud;fs; mbf;Fk; mjpAaH fjp 𝑉𝑚𝑎𝑥 = √
2𝑒𝑉

𝑚
  vd;gjhy; ngwg;glyhk; vdf; fhl;Lf. 

,q;F m  ,yj;jpudpd; jpzpTk; e ,yj;jpudpd; Vw;wKk; MFk;.  

(v)  ,opT miyePsk; min ,w;fhd Nfhit xd;iw  e , xspapd; fjp c , nraw;gLk; Nthy;w;wsT  

V  kw;Wk; gpshq;fpd; khwpyp  h Mfpatw;wpd; rhHgpy; ngWf.  

(vi)  V = 100 kV, c = 3x108 m s-1 ,  h = 6.6 x10-34 J s  ,  e  = 1.6x 10-19 C vdpd; min  If; fzpf;f 

b) X – fjpH cw;gj;jpapd; Gwkhw;W tpisthf xspkpd; tpisT mwpKfg;gLj;jg; glyhk;. Xspkpd; 
tpistpy; Nghl;Nlhd;fSk; rlq;fSk; ,ilj;jhf;fk; Ghptjhy; ,yj;jpud;fs; 
ntspNaw;wg;gLfpd;wd. xspkpd;tpisit gw;wp Muha glk; 3 ,y;  jug;gl;Ls;s cgfuz 
xOq;F gad;gLj;jg;gLfpd;wJ.  

 

 

 

 

 

 

 
tsp ntw;wplkhf;fg;gl;l  fz;zhbf; Foha; xd;wpy; Fwpj;j cNyhfj;jfL fNjhl;lhf 

cs;slf;fg;gl;Ls;sJ. rpy mm fs; mg;ghy; xU cNyhf Kid mNdhl;lhf fhzg;Lfpd;wJ. 
fykhdJ xU ikf;fpNwh mk;gpaHkhdpAld; njhluhf ,izf;fg;gl;Ls;sJ.   

(i)   fNjhl;lhdJ rptg;G xspaiyapdhy; xspHT gLj;jg;gl;l NghJ ikf;fpNwh mk;gpaH 
khdpahdJ G+r;rpa thrpg;igf; fhl;LfpwJ. mNj nrwpTila ePy xspaiyahy; xspHT 
gLj;jg;gl;l NghJ G+r;rpakw;w xU thrpg;ig ngwf;$bajhf ,Ue;jJ.  

(1)  Nghl;Nlhd; nfhs;ifia gad;gLj;jp Nkw;gb mtjhdpg;ig tpsf;Ff.  

(2) gz;ila miyf; nfhs;ifia gad;gLj;jp ,t; mtjhdpg;ig tpsf;f 
KbahjpUg;gjd; fhuzk; ahJ?  

   

(ii) ePy epw xspapd; miyePsk; 430 nm vdpy; mjd; Nghl;Nlhdpd; rf;jpia fz;lwpf. 

 

(iii) cNyhfj;jpd; Ntiyr;rhHG 2.25 eV vdpy; ePy epw xspAld; cNyhf Nkw;gug;gpypUe;J 

tpLtpf;fg;gl;l ,yj;jpudpd; caHrf;jpia eV  ,y; fhz;f.                                 

(h = 6.6 x 10-34 J s  , c = 3 x 108m s-1)  

xspf; fNjhl;L 

fz;zhb Foha;  

ntw;wplk; 

gL xspaiy 

glk; 3 mNdhl;L 


