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1) 600cm Ftpaj; JhuKila tpy;iynahd;wpid cgNahfpj;J 25cm kw;Wk; kw;Wk; Kbtpyp 
,ilNa nghUndhd;wpid mtjhdpf;Fk; fz; xd;ww;F mt;tpy;iyapid mzpe;jpuhj NghJ 
ghu;ff; $ba ghu;it tPr;rkhdJ  
 
1) 24cm kw;Wk; 600cm ,ilNa 2) 26cm kw;Wk; 600cm ,ilNa   3) 24cm  kw;Wk; ∞ ,ilNa 

4) 22cm kw;Wk; 600cm ,ilNa 5) 25cm kw;Wk; 600cm ,ilNa  
 

2) fPNo ml;ltizpay; fhl;lg;gl;Ls;s tpy;iyfspy; vt;tp;y;iy NrhbahdJ thdpay; 
njhiyNehf;fp xd;wpid cUthf;Ftjw;F cgNahfpj;J Mff; $ba gUkizAk; 
njspthdJkhd tpk;gj;jpid ngw;Wf; nfhs;s KbAk;?  
 

        tpy;iy    Ftpaj; Jhuk; mm(f)              tpl;lk; (mm)-d  

                A                 50                        20 

                B               100                        10 

                C                                                             200                        30 

                D                200                        50 

 

 

      (1)        (2)       (3)         (4)       (5) 
fz; tpy;iy       A         A       B         B        A 
nghUs; tpy;iy       C         D       C         D        B 

 

 

3) mupankhd;wpDs; Xu; epw fjpnuhd;W KwptilAk; NghJ gLNfhzk; (𝒊𝟏) kw;Wk; ntsp 

gLNfhzk; (𝒊𝟐) Tk; MFk;.tpyfy; Nfhzk;ij d vdTk; mupa Nfhzj;ij A vdTk; 
Fwpg;gpLk; NghJ gpd;tUk; tiuGfspy; vJ rupahdthE tiff; Fwpf;fpd;wJ. 
 
 

 

 

 

 

 



 
 

4) KwpTr; Rl;b √𝟑 kw;Wk; Miu 3cm  cila Nfhstbt nghUnshd;wpd; tise;j Nkw;gug;gpy; 

gLk; fjpnuhd;wpd; gL Nfhzk; 60° MFk;.fjpuhdJ Nfhsj;jpd; kW gf;fj;jpypUe;J 
ntspNaWk; NghJ fjpupd; tpyfyhdJ  
 
        1) 0°      2) 30°       3) 60°        4) 90 °         5) 180° 
 

5) Ftpaj; Jhuq;fs; KiwNa 10cm kw;Wk; 20cm cila FtpT tpy;iy kw;Wk; FopT tpy;iy 
Mfpa ,uz;bidAk;  cgNahfpj;J $l;L tpy;iynahd;W cUthf;fg;gl;Ls;sJ.nghUspd; 
mstpw;F rkkhd mstpyhd tpk;gj;jpid cUthf;fpf; nfhs;tjw;F $l;L tpy;iyapypUe;J 
vt;tsT Jhuj;jpy; nghUspid itf;f Ntz;Lk;?  
 

                 1) 5cm             2) 10cm             3) 20cm                 4) 30cm               5) 40cm  

 

6) KiwNa Ftpaj; Jhuq;fs; 𝒇𝟏=8cm,𝒇𝟐 = 4cm   kw;Wk; 𝒇𝟑= 7cm cila tpy;iyfs; %d;W rk 

mr;rpy; itf;fg;gl;Ls;sd.tpy;iyfs; xt;tnthd;wpdpilNa ,ilntsp 2cm 

MFk;.rkhe;jpukhd xsp fw;iwnahd;W gLk; NghJ Ftpaj; Jhuk; 𝒇𝟑 cila 
tpy;iyapypUe;J Kwptile;j gpd; ,Wjp tpk;gkhdJ mike;jpUg;gJ tpy;iyapypUe;J 
vt;tsT Jhuj;jpy;?mJ nka; tpk;gkh my;yJ kha tpk;gkh? 
 

 

 

 

 

 

 

 

              1) 21cm Jhuj;jpy; nka;ahdJ    2) 21cm  Jhuj;jpy; khakhdJ   3) 14cm Jhj;jpy; nka;ahdJ 

      4) 10.5cm Jhuj;jpy; nka;ahdJ 5) 28cm Jhuj;jpy; nka;ahdJ  

 

 



7) jpz;k gdpf;fl;b Jz;nlhd;W ePu; epiwe;Js;s ghj;jpuj;jpy; ,lg;gl;l NghJ ePupy; 
kpjf;jpd;wJ.gdpf;fl;b Jz;bd; mbapy; fhzg;gLk; milahdk; B kw;Wk; ghj;jpuj;jpd; mbapy; 

fhzg;gLk; milahsk; A Mfpatw;iw Nehf;Fk; NkypUe;J Nehf;Fk; NghJ B kw;Wk; A 

milahs;q;fs; KiwNa 2cm kw;Wk; 5cm ,lk; ngau;e;Js;sjhf Njhd;wpaJ.gdpf;fl;b kw;Wk; 

ePupd; KwpTr; Rl;bfs; KiwNa 1.4 kw;Wk; 1.5  vd fUJf.jw;NghJ gdpf;fl;bapd; 2cm 
caukhdJ ePupd; Nky; fhzg;gLfpd;wjhapd; ghj;jpuj;jpy; fhzg;gLk; ePupd; caukhdJ 
 
1) 14cn           2) 15cm           3) 16cn           4) 20cm                5) 22cm  

 

 

 

 

 

 

 

8) A,B Mfpa tpy;iyfs; ,uz;L xd;iwnahd;W njhLkhW itf;fg;gl;Ls;s $ll tpy;iyapw;F 

10cm Kd;dhy; itf;fg;gl;Ls;s nghUspd; Kk;klq;F ngupjhd nka; tpk;gj;jpid Njhw;W 

tpf;fpd;wJ. B 30cm Ftpaj; JhuKila FopT tpy;iyahf ,Ue;jhy; tpy;iy A ,d; tif 
kw;Wk; mjd; Ftpaj; Jhuk; Mfpad  
 

1) FtpT 12cm             2) FopT 12cm               3) FtpT 6cm            4) FtpT 18cm        5) FopT 6cm  

 

9) thdpapy; njhiy Nehf;fpnahd;wpy; tpy;iyfs; ,uz;bilNa ,ilntsp 60cm MFk;.Nfhz 

cUg;ngUf;fk; 3 MFk;.toikahd nrg;gQ; nra;ifapy; fz; tisakhdJ mike;jpUg;gJ. 
 
1) nghUs;tpy;iyapd; Ftpaj;jpy;     2) Kbtpypapy;      3) tpy;iyfs; ,uz;bd; nghJ 
                                                  FtpTg; Gs;spapy;  

4) fz;tpy;iyapypUe;J 20cm Jhuj;jpy;   5) fz;tpy;iyapd; Ftpaj;jpy;  
 

10) Ftpaj; Jhuk; 20cm  cila xUf;Fk; tpy;iynahd;wpypUe;J 42cm njhiytpy; cs;s xspu; 
mr;rpd; kPJ nghUnshd;W itf;fg;gl;Ls;sJ.rkhe;jpu gf;fq;fSldhd fz;zhb 
fdrJunkhd;W nghUs; kw;Wk; tpy;iyapw;Fkpilapy; tpy;iyapd; xspu; mr;rpd; kPJ mjw;F 
nrq;Fj;jhf itf;fg;gl;l NghJ nghUspd; gUkzpw;F rkkhd tpk;gj;jpid ngw;Wf; nfhs;s 
$bajhf ,Ue;jJ.fz;zhbapd; KwpTr; Rl;b 1.5 MftpUe;jhy; fz;zhb fdrJuj;jpd; 
jbg;ghdJ. 
 
      1) 2cm               2) 4cm               3) 6cm                       4) 8cm                      5) 9cm  

 

11) 1.5 KwpTr; Rl;bapid cila  fz;zhbapdhyhd mupakhdJ gFjpastpy; ePupDs; 
mkpo;e;Js;sJ.ePupd; KwpTr; Rl;b 4/3 MFk;.AB apd; kPJ nrq;Fj;jhf gLk; xsp fjpuhdJ AC 
,y; g+uz KSTl; njwpg;gpw;F cl;gLfpd;wjhapd;  
 
 
 

 

 

 



12) KwpTr; Rl;b 𝒏𝟏 cila Clfj;jpypUe;J KwpTr; Rl;b 𝒏𝟐 cila Clfj;jpid Nehf;fp 

gazpg;gjw;F gLfpd;w xsp fjpu; A ,dJ gLNfhzk; 𝒊 MFk;.cUtpw; fhl;lg;gl;Ls;sthW gL 

fjpupd; gFjpahdJ(B) gFjpastpy; njwpg;gpw;F cl;gLtNjhL kw;iwa gFjp (C) ,uz;lhk; 

Clfj;jpDhlhf  Kwptilfpd;wJ.OB kw;Wk; OC Mfpa fjpu;fs; xd;Wf;nfhd;W nrq;Fj;jhf 

,Ue;jhy; r ,d; ngWkhdkhdJ. 
 

 
 

13) xUf;Fk; tpy;iyapypUe;j nka;tpk;gnkhd;W cUthf;fg;gLk; NghJ %yk; kw;Wk; 
tpk;gj;jpipilNa JhukhdJ d MtNjhL mq;F Neu;Nfhl;L tpupTj; jpwd; m MftpUe;jhy; 
tpy;iyapd; Ftpaj; JhukhdJ  
 
 

 

 

 

 

14) A kw;Wk; B Clfq;fspDs; xspapd; Ntfk; KiwNa 2x 108 ms-1 kw;Wk; 2.4 x 108 ms-1 

MFk;.Clfq;fs; A kw;Wk; B ,ilNaahd mtjpf; Nfhzk; (C) rkkhtJ  
 

 

 

 

 

 

15) xsp fjpu; njhlu;ghf fPo; Fwpg;gplg;gl;Ls;s $w;Wf;fisf; fUJf. 
 
(a) rptg;G epw xspapw;fhf fz;zhbapd; mtjpf; Nfhzk; ePy epwj;jpw;fhd mtjpf; 

Nfhzj;jpid tpl rpwpajhFk;. 
(b)  fz;zhbapDhlhf gazpf;Fk; NghJ rptg;G epw xspapw;fhf fpilf;fg; ngWk; NtfkhdJ  
   ePy epw xspapw;fhf fpilf;fg; ngWk; Ntfj;jpid tpl $bajhFk;. 
(c) fz;zhb mupaj;jpDhlhf gazpf;Fk; NghJ rptg;G epwj;jpw;fhd ,opT tpyfy; 

NfhzkhdJ ePy epwj;jpw;fhd ,opT tpyfy; Nfhzj;jpid tpl $bajhFk;. 
   Nkw;Fwpg;gpl;l $w;Wf;fspy;  
 
   1) a kl;Lk; rup   2) b kl;Lk; rup       3) C kl;Lk; rup      4) a,b kl;Lk; rup  
   5) ahTk; rup  



                         Electronics  
1) fPNo fhl;lg;gl;Ls;s Rw;wpy; gpuNahfpf;fg;gl;Ls;s nfhs;stpfs; ,yl;rpakhdit vd fUj 

$ba NjhL vy;yh nfhs;stpfSk; ru;trkkhdit kw;Wk; xt;nthd;wpdJk;  nfhs;sstk; 
(C) MFk;.fPo; Fwpg;gplg;gl;Ls;s $w;Wf;fis fUJf. 
 

 

A) VP > VQ  MftpUe;jhy; P kw;Wk; Q  ,ilNa rktY nfhs;sstk; C/3 MFk;. 

B)  VP < VQ  MftpUe;jhy; rktY nfhs;sstk; C MFk;. 

C)   ,Uthapapw;F gjpyhf nfhs;sstk; C cila nfhs;sstpapid cgNahfpj;jpUe;;jhy; P 

kw;Wk; Q ,ilNa rktY nfhs;sstk; C MFk;. 
 
   ,tw;Ws; rupahdJ  
 
1) A kl;Lk;       2) C kl;Lk;        3) A,B kl;Lk;      4) A kw;Wk; C kl;Lk;  
 

5) B kw;Wk; C kl;Lk;. 
 

2) fPNo fhl;lg;gl;Ls;s nka; ml;ltizapy; Qn kw;Wk;   

Q+1 vd fhl;lg;gl;bUg;gJ S-R vO tPopd; n Mk; fhy 

Jbg;gpd; gpd;duhd epiyikahf ,Ue;jhy; n+1 fhy 
Jbg;gpd; gpd; epiyikapid rupahdthW 
Fwpg;gpLtJ  

 
 

3) fPNo fhl;lg;gl;Ls;s Rw;wpy; C kw;Wk; E ,ilNa  

mOj;j NtWghL 3V MFk;.B kw;Wk; E ,ilNa 
mOj;j NtWghL mstpl Kbahj mstpw; rpwpa 

jhFk;.
𝑰𝑪

𝑰𝑩
⁄ =200 MftpUe;jhy; 𝑰𝑩 ,d; 

ngWkhdkhdJ                         
 
 
 



4) xsp fhYk; ,Uthapd; rpwg;ghd (Optimal) nraw;ghl;bw;F mjd; Kd;Kf mOj;jk; kw;Wk; 

kpd;dNdhl;lkhdJ KiwNa 2v kw;Wk; 10mA  Mf ,Uf;f Ntz;Lk;.   %thapapd; (Transistor)  

VBE = 0.7V MFk;.Xl;l eak; 100 kw;Wk; (VCE ) least = 0.1V MFk;.jug;gl;Ls;s Rw;wpy; LED ,d; rpwe;j 

nraw;ghl;bw;F Njitahd RB  kw;Wk; RC  ,d; ngWkhdkhdJ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5) gpd;tUk; $w;Wf;fspy; gpioahd $w;W vJ?  

 

1) XOR ju;f;fg; gliyapy; gag;G xd;wpypUe;J xd;W NtWgLk; NghJ kl;Lk; nga;g;G 1 MFk;. 
 
2) OR  ju;;f;fg;; gliyapy; gag;Gfs; ahTk; g+r;rpakhf cs;sij  jtpu kw;iwa vyyh 
  re;ju;g;gq;fspYk; nga;g;G 1 MFk;. 
 
3) NAND  ju;f;fg; gliyapy; gag;Gfs;  ahTk; 1 Mf cs;sJ jtpu kw;iwa vy;yh 

re;ju;g;gq;gspYk; nga;g;G xd;whFk;.  
   

4) NOR ju;f;fg;gliyapy; nga;g;G 1 MtJ gag;Gfs; ahTk; 0 MFk; NghjhFk;. 
 

5) AND  ju;f;fg; gliyapy; nga;g;ghdJ 1 MtJ gag;Gfs; ahTk; 1 Mf cs;s NghjhFk;. 
 

6) cUtpw; fhl;lg;gl;Ls;s ,UthapDhlhf mOj;j NtWghL kw;Wk;  ghAk; kpd;Ndhl;lj;jpd; 
khwyhdJ  fPNo tiugpy; fhl;lg;gl;Ls;sthW epfo;fpd;wJ.,q;F CD xU Neu;NfhlhFk;.cUtpy; 

fhl;lg;gl;Ls;sthW 100 Ω jilAldhd kpypmk;gpau;khdpAld; ,Utha;fs; ,uz;Lk; 
,izf;f;g;gl;Ls;sd.,Utha;fspd; gpd;Kff; Nfhly; jilahdJ kpfTk; ghupaJ vd fUjTk;. 



 
kpyp mk;gpau;khdpapDhlhf ghAk; kpd;Ndhl;lk; 𝑰𝟎= 8mA  MfTs;s NghJ 𝑰 ,d; ngWkhdkhdJ 

(mA) ,y;  
       1) 8      2) 14        3) 20          4) 24         5) 30  
 

7) KiwahdthW Nfhlyplg;gl;Ls;s (JFET) %thap tpupayhf;fy; Rw;W fPNo fhl;lg;gl;Ls;sJ.Rw;W 
njhlu;ghd gpd;tUk; $w;Wf;fis fUJf. 
 

 
1) A,B kw;Wk; D  kl;Lk;  

2) B,C kw;Wk; D kl;Lk; 

3) A kw;Wk; D kl;Lk; 

4) B kw;Wk; C  kl;Lk; 

5) C kw;Wk; D  kl;Lk;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
8) fhl;lg;gl;Ls;s Rw;wpy; buhd;rp];lupy; Xl;l eak; 100 MFk;.mbqpw;fhf 

gpuNahfpf;fg;gLk; NtW 𝑰𝑩 ngWkhdj;jpd; fPo; %thapd; nraw;ghL 

gw;wpa (operational system) gpd;tUtdtw;Ws; vJ?  
 
 
 
 
 
 
 
 𝑰B ,d; ngWkhdk; (𝝁𝑨)   Buhd;rp];luhdJ nraw;gLk; Kiw    

 1)      0     epuk;gy; (System) 
 2)      5     ntl;lg;gLk; (Cutoff system)  
 3)      12     nraw;ghl;L (system) 
 4)      15     ntl;lg;gLk; (System) 
 5)      20     epuk;gy; (System)  
 
 
 

9) fPNo cUtpw; fhl;lg;gl;bUg;gJ NOR  Rw;Wf;fs; %d;wpid cgNahfpf;fg; gl;Ls;s 

tpjkhFk;.x,y,z Gs;spfspy; mOj;jkhdJ  
 

      

 

 

 

 

                                     

10) jpwe;j jl re;ju;g;gj;jpy; cgNahfpf;fg;gl;Ls;s nraw;ghl;l tpupayhf;fp ,il gag;G (inter 

input) Nthy;w;wstpd; (𝑽𝟏 −  𝑽𝟐) gb nga;g;G Nthy;w;wstpd; V0 (V)  khwy; fPNo fhl;lg;gl;Ls;sJ. 
 
nraw;ghl;l tpupayhf;fpapd;; jpwe;j jl eakhdJ  
 
 
 
 
 
 



 
11) fPNo cUtpw; fhl;lg;gl;bUg;gJ nraw;ghl;L tpupayhf;fpapd; kiw gpd;Dhl;lypd; fPo; 

cgNahfpf;fg;gLk; tpjkhFk;.,r;Rw;wpd; gag;G Nthy;w;wsT +2.0V  MfTs;s NghJ nga;g;G 

Nthy;w;wsT -8.0 V MFk;.gag;G Nthy;w;wsT +1.0V  MfTs;s NghJ nga;g;G Nthy;w;wsT -4.0V  
MFk;.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fPo; Fwpg;gplg;gl;Ls;s $w;Wf;fspy; cz;ikahdJ  
 
1) Nthy;w;wsT eak; -4 MFk;  

2) gag;G Nthy;w;wsT 2V MfTs;s NghJ R1  jilapDhlhd kpd;Ndhl;lk; 2μA  MFk;. 

3) 𝑹𝒇 jilapDhlhf kpd;Ndhl;lk; 4MΩ MFk;. 

4) gag;G Nthy;w;wsT 2V MfTs;s NghJ Gs;sp P ,y; mOj;jk; 2V MFk; 

5) gag;G Nthy;w;wsT -1.0V MfTs;s NghJ nga;g;G Nthy;w;wsT -4.0V MFk;. 
 
 

12) npn MspahdJ jpwe;j Mspahf nraw;gLk; re;jug;gj;;NjhL xg;gpLk; NghJ kw;Wk; %ba Mspahf 
nraw;gLk; re;ju;g;gj;jpy; mjw;F kpfr; rpwpa  
 
1) mbNahl;lk; cs;sJ.     2) Nrfupg;ghd; Xl;lk; cs;sJ.    3) fhyp Xl;lk; cs;sJ 
4) mb-fhyp Nthy;w;wsT cs;sJ   5) Nrfupg;ghd; -fhyp Xl;l Ks;sJ. 
 
 
 

                      Mechanics  
1) njhow;rhiy xd;wpy; fpilahf ,aq;fpf; nfhz;bUf;Fk; thupd; kPJ (conveyor belt) 0.5Kg S-1 

rPnke;jhdJ nfhl;lg;gLfpwJ.2ms-1 vd;w Mff; Fiwe;j fjpapy; thupd; ,af;fj;ij NgZt;wF 
Njitahd Nkyjpf tpirahdJ  
 

                  1) 1N                   2) 2N              3) 4N                      4) 10N                5) 5N  

 

2) cUtpw; fhl;lg;gl;Ls;sthW jpzpT m  cila fg;gpapDhlhf nry;Yk; nky;ypa epl;rpailahf  

,ioapd; xU KidAld; M jpzpTila nghUnshd;W ,izf;fg;gl;L kw;iwa KidahdJ 
epiyf;Fj;J RtupYs;s Gs;spnahd;Wld; ,izf;fg;gl;Ls;sJ.jhq;fpapd; %yk; fg;gpapd; kPJ 
gpuNahfpf;Fk; tpisAs; tpirahdJ  

 



 

 

 

 

3) ,ionahd;wpd; xU KidAl;d ,izf;fg;gl;Ls;s Jzpf;ifnahd;W epiyf;Fj;J jsnkhd;wpy; 
tl;l ,af;fj;;jpy; <LgLfpd;wJ.,ioapd; ePsk; 10/3m MtNjhL ,ioapd; Mff; $ba ,Otpir 

mjd; Mff; Fiwe;j ,OtpirAld; tfpf;Fk; tpfpjkhdJ 4 MdthW ,af;fj;ij Ngzpdhy;  
,ioapd; mjpAau; Gs;spapy; NtfkhdJ  

 
4) m jpzpTila ge;njhd;W epy kl;lj;jpypUe;J 𝒉𝟏 epiyf;Fj;J cauj;jpypUe;J 

iftplg;gLfpd;wJ.mJ epyj;jpy; Nkhjpa gpd; 𝒉𝟐 cauk; tiuf;Fk; Nkhjypd; gpd;duhd ce;j 
khw;wk;  
 
 

 

 

 

 

 

 

5) Jzp fOTk; ,ae;jpunkhd;wpy; RoYk; jl;lhdJ 180rpm Ntfj;jpy; Roy;fpd;wJ.jl;bd; rlj;Jt 

jpUg;gkhdJ 1.5Kg m2 MftpUe;jhy; Xa;tpypUe;J Muk;gpj;J ,t; Row;r;rp tpfpjj;jpw;F nfhz;L 

tUtjw;F 135 W tYTs;s Nkhl;lUf;F vLf;Fk; fhykhdJ  
 
 

 

6) mjd; mr;R gw;wp RahjPdkhf Royf; $ba Power Wheel ,d; kPJ gpuNahfpf;fg;gLk; KWf;fk; 

𝝉 MdJ fhyk; t cld; khwyiltij fPNo tiugpw; fhl;lg;gl;Ls;sJ.rpy;ypd; mr;R gw;wpa 

Power Wheel ,d; mr;R gw;wpa rlj;Jt jpUg;gk; 12Kgm-2 MftpUe;jhy; 10s fhyj;jpd; Kbtpy; 

Power Wheel ,d; Nfhz NtfkhdJ  

                                             𝝉 

 

 

 



7) cUtpw; fhl;lg;gl;Ls;s jputkhdJ mlq;fpAs;s U FohahdJ 

fpil jpirapy; 1ms-2 Mu;KLfypy; ,af;fg;gLk; re;ju;g;gj;jpy; fPo;  
Fwpg;gplg;gl;Ls;s $w;Wf;fspy; vJ cz;ikahFk;.?  
 
 
 
1) A,B Gaq;fspy; jput kl;lj;jpy; vt;tpj NtWghLk; fhzg;gl khl;lhJ. 

2) Gak; A ,d; jputkl;lk; B ,d; jputkl;lj;ij tpl 1cm caukhff; fhzg;gLk;. 

3) Gak; A ,d; jputkl;lk; Gak; B ,d; jput kl;lj;jpid tpl 1cm fPohff; fhzg;gLk;  

4) Gak; A ,d; jput kl;lk; Gak; B ,d; jputkl;lj;ij tpl 5cm Nkyhf fhzg;gLk;  

5) Gak; A ,d; jput kl;lk; Gak; B ,d; jputkl;lj;ij tpl 5cm fPohf fhzg;gLk;  
 

8) ,aw;if ePsk; 𝒍 cila ,ug;gu; thnuhd;;wpd; xU me;jkhdJ epiyahd Gs;spAld; 
,izf;fg;gl;L kw;iwa me;jkhdJ ntw;W gupNrhjid Fohnahd;Wld; ,izf;fg;gl;l NghJ 
mjd; ePsk; 𝒍𝟏 Mf ,Ue;jJ.Nrhjid Fohapw;Fs; Jha kziy ,l;l NghJ ,ug;gu; thupd; 

ePsk; 𝒍𝟐 MfpaJ.kzyhdJ KStJkhf fPNo nry;Yk; tiu Nrhjid Fohapd; epiyg; Gs;sp 

A tiuf;Fk; ePu; ,lg;gl;l NghJ ,ug;gu; thupd; epsk; 𝒍𝟑 MfpaJ.FohapypUe;J kzyhdJ 

mfw;wg;gl;L A milahsk; tiuf;Fk; ePupdhy; kl;Lk; epug;gg; gl;l NghJ ,ug;gu; thupd; ePsk; 

𝒍𝟒 Mf ,Ue;jJ.,ug;gu; thuhdJ Hook ,d; tpjpapd; ele;J nfhs;fpd;wJ vd fUjpdhu; kzypd; 
rhulu;j;jp   
 
 
 

 

 

 

 

 

 

 

 

 

9) KiwNa 𝒅𝟏, 𝒅𝟐. 𝒅𝟑 (𝒅𝟏 > 𝒅𝟐 > 𝒅𝟑) mlu;j;jp cila xd;Wld; xd;W fyf;fhj Xupd jputq;fs; 
%d;W xd;iwnahd;W njhl;lthW  ghj;jpunkhd;wpy; fhzg;gLfpd;wd.,f;fyitapDs; rPuhd 
rpypz;lnuhd;W mkpo;e;J kpjg;gJ mjd; cauj;jpd; 1/4  gq;F Mff; fPohd jputj;jpDs;Sk; 

NkYk; 1/4  gq;F Mf Nkyhd jputj;jpDs;Sk; fhzg;gLkhwhFk;.rpypz;luhdJ Mf;fg;gl;Ls;s 

jputpaj;jpd mlu;j;jp 𝝆 MtpUe;;jhy; 𝝆 MdJ jug;gLtJ  
 
 

 

 

 

 

 

 

 



 

10) fpilahd FohapypUe;J ePuhdJ 10ms-1 Ntfj;jpy; ntsp Nehf;fp gPr;rg;gLfpd;wJ.FohapDs; 

ePupd gha;r;ry; Ntfk; 4ms-1 MFk;.ePupd; mlu;j;jp 103 Kgm-3 MftpUe;jhy; kw;Wk; tspkz;ly 

mKf;fk; 100Kpa MftpUe;jhy; FohapDs; mKf;fk; md;dsthf  
 
 

 

 

 

11) cUtpw; fhl;lg;gl;Ls;sthW A,B kw;Wk; C Mfpatw;wpd; jpzpTfs; KiwNa 

2Kg,3Jg kw;Wk; 10Kg MFk;.A,B ,ilNa cuha;Tf; Fzfk; 0.3 MtNjhL 
NkirahdJ xg;gkhdjhFk;.njhFjpapid Xa;tpypUe;J tpLtpf;Fk; NghJ  

nghUs; C ahdJ ,af;fkilAk; Mu;KLfy;  
 
 
 
 
 
 

12) <u;g;gpd; fP;o; RahjPdkhf tpOk; nghUnshd;W Kjy; 3 nrf;fd;fspy; fPo; 
Nehf;fp gazpf;Fk; Jhuj;jpw;F rkkhd Jhuj;jpid ,Wjp nrf;fdpy; 
gazpf;fpd;wJ.nghUspd; ,af;fj;jpw;fhd nkhj;j fhyk;  
 

   1) 6s                2) 5s                3) 7s                 4) 4s                   5) 3s  

 

13) ePukhdpahd;wpd; 1000Jgm-3 milahsk; kw;Wk; 1500 kgm-3 

milahsq;fspilNa ,ilntsp 2.4cm MftpUe;jhy; 2000Kgm-3 

milahskhdJ fhzg;gLtJ 1500 Kgm-3 milahsj;jpypU;eJ vt;tsT 
Jhuk; fPohfthFk;  
 
1) 1.2cn                 2) 1.8cm             3) 2.2cm                 4) 2.4cm           5) 2.6cm  

 

 

14) ePu; kpd;rhu epiyankhd;wpy; Nrfupf;fg;gl;Ls;s ePupd; fdtsT 5 x 108 m3 

MFk;.ePuhdJ tpOk; cauk; 200m MtNjhL ePuhdJ tpOk; NghJ ,of;fg;gLk; 

rf;jp 20% MFk;.ePupd; mlu;j;jp 1000Kgm-3 kw;Wk; Turbine ,d; jpwd; 80% khf 

,Ue;jhy; Nkw;Fwpg;gpl;l fdtsT ePupypUe;J kpd;rf;jpahdJ Kwh ,y;  
 

 
 

 

 



15) 2Kg  jpzpT kw;Wk; 1m  ePsKila rPuhd gyifnahd;wpd; 40cm ePskhdJ 
cUtpw; fhl;lg;gl;Ls;sthW NkirapypUe;J ntspNa ePl;b nfhz;bUf;FkhW 
itf;fg;gl;Ls;sJ.gyifapd; Xuj;jpy; itf;fg;gl;Ls;s 1Kg jpzpTila 

nghUspw;F V NtfkhdJ toq;fg;gLfpwJ.gyifahdJ Nkirapd; kPJ ,af;f 
kilahj mstpw;F Nghjpajhf  Nkir kw;Wk; gyifapd; fPo; Nkw;gug;G 
,ilNa fuL Kulhd jd;ik fhzg;gLfpwJ vd fUjTk;.jpzpT kw;Wk; 
gyifapd; Nkw;gug;gpilNa cuha;Rf; Fzfk; 0.4 MftpUe;jhy; 

gyifAldhd njhFjpahdJ ftpo;tjw;F v ,d; Mff; $ba ngWkhdkhdJ  
 

 
 

 

 

 

 

 

 

 

                                          Answers (Mechanics)  

 
1) xt;nthU tpdhbapYk; tpOk; 0.5kg rPnke;jpw;F Kd;Ndhf;fpa jpirapy; 2ms-1 NtfkhdJ 

toq;fg;gl Ntz;Lk;.,j;wfhf thu; (Belt) rhu;ghf rPnke;jpd; mstpid Mu;KLfyila 
nra;tjw;F gpuNahfpf;fg;gLtJ thupdhy; Vw;gLj;jg;gLk; cuha;T tpirahFk;. 

F= 
𝒎𝒗−𝒎𝒖 

𝒕
  ,d; %yk; F = 

𝟎.𝟓 𝒙 𝟐

𝟏
 = 1N MFk;.mjdhy; 2ms-1 Ntfj;ij  khwpypahf NgDtjw;F 

thupd; kPJ 1N Nkyjpf tpirahdJ gpuNahfpf;fg;gl Ntz;Lk;. 
 

2) epiw  M ,dhy; ,ioapd; kPJ Vw;gLj;jg;gLk; ,Otpir T=mg MFk;.fg;gpapd; epiw mg 
epiyf;Fj;jhf fPo; Nehf;fp njhopw;gLfpwJ.,jd;gb fg;gpapd; kPJ njhopwgLk; tpirfshtd 

fpilahf T =mg tpirAk; kw;Wk; epiyf;Fj;jhf fPo; Nehf;fp njhopw;gLk; T+ mg = (M+m)g 
tpirAkhFk;.vdNt fg;gpapd; kPjhd njhopw;ghL Nkw;Fwpg;gpl;l ,U tpirfspd; 
tpisAshFk;.vdNt fg;gpapd; kPJ kWjhf;fk; R Nkw;Fwpg;gpl;l jpirf;F vjpu; jpirapy; 
nraw;gLtNjhL mjd; gUkz;  
 
 

 

 

 

 

 

 

 



3) epiyf;Fj;jhf tl;l ,af;fj;jpy; <LgLk; Jzpf;ifAld; 
,izf;fg;l;Ls;s ,ioahdJ epiyf;Fj;Jld; 𝜽 
Nfhzj;jpy; rha;tile;Js;s re;jug;gj;jpid fUJf. 

jw;NghJ ika <u;g;G tpirahdJ T – mgCos𝜽 = 
𝒎𝒗𝟐

𝒓
 

mg;NghJ ve;jnthU re;ju;g;gj;jpYk; ,ioapy; ,Otpir 

T = 
𝒎𝒗𝟐

𝒓
 +  mgCos𝜽 MFk;.,ioapd; Mff; $ba tpir Tmax 

MftpUe;jhy; (mJ 𝜽= 0 MfTs;s Nghj epfOk;)  
 

Tmax  = 
𝒎𝒗𝟐

𝒓
 + mg MtNjhL ,ioapd; Mff; Fiwe;j  

,Otpir Tmin  MftpUe;jhy; (,J 𝜽 = 𝟎  MfTs;s NghJ 
epfOk;) 
 

Tmin = = 
𝒎𝒗𝟐

𝒓
 -  mg MFk;. 

 
𝑻𝒎𝒂𝒙

𝑻𝒎𝒊𝒏
 = 4        

𝒎𝒗𝑨
𝟐

𝒓
 + mg   

                           
𝒎𝑽𝑩

𝟐

𝒓
 - mg      = 4 %yk; V2 A  = V2 B  -5rg → (𝟏)  %yk; fpilf;fg; ngWk; 

 

A,B Gs;spfis fUjp rf;jp fhg;gpd; gb ½ 𝒎𝒗𝑨
𝟐   + 0 = ½ 𝒎𝒗𝑩

𝟐  + mg x 2r  %yk;  

𝑽𝑨
𝟐=  𝑽𝑩

𝟐  + 4rg → (2)  vd fpilf;fg; ngWk.; mg;NghJ (1) kw;Wk; (2) ,dl %yk;  
 

𝟒𝑽𝑩
𝟐 – 5rg = 𝑽𝑩

𝟐  + 4rg  MtNjhL 𝑽𝑩 =  √𝟑𝒓𝒈 vd fpilf;fg; ngWk;  

r = 10/3 m kw;Wk; g = 10ns-2 Mfpa ngWkhdq;fis gpujpapLtjd; %yk; 𝑽𝑨 =  10ms-1 vd 
fpilf;fg;ngWk;. 
 
 

4) Jzpf;ifahdJ epyj;jpy; NkhJk; Ntfk; V1 MftpUe;jhy; ↓ 𝑽𝟐 = 𝑼𝟐 +2as  %yk; 𝑽𝟏= √𝟐𝒈𝒉𝟏 

fpilf;fg;ngWfpwJ.Nkhjypd; gpd; vfpWk; (Rebound) Ntfk; 𝑽𝟐 MftpUe;jhy; ↑ 𝑽𝟐 = 𝑼𝟐 +

𝟐𝒂𝒔 %yk; 𝑽𝟐 = √𝟐𝒈𝒉𝟐  fpilf;fg; ngWfpwJ. 
mg;NghJ cUthFk; ce;j khw;wk;  
 
 
 
 
 
                           

5)     Nkhl;lhu; thfdj;jpdhy; toq;fg;gLk; rf;jp = Row;rp jl;bahdh; ngw;Wf; nfhz;l rf;jp Md 

gbapdhy; Px t = 1/2  𝑰𝝎𝟐%yk; t = 
𝑰𝝎𝟐

𝟐𝒑
 MFk;.𝑰= 1.5Kgm2 ,𝝎 = 

𝟏𝟖𝟎 𝒙 𝟐𝝅

𝟔𝟎
 rad s-1  kw;Wk; p = 135W 

Mfpa ngWkhdq;fis gpujpapLtjd; %yk; t = 
𝟏.𝟓 𝑿 𝟑𝟔𝝅𝟐

𝟐 𝑿 𝟏𝟑𝟓
 = 2 Sec MFk;. 

 
 



 

6) KWf;fj;jpid tiuaiw nra;tjd; %yk; 𝚪 = 
𝑳𝒇−𝑳𝒊

𝒕
  MtNjhL 𝚪x t = 𝑳𝒇 -- 𝑳𝒊 vd fpilf;fg; 

ngWk;.,jd;gb 𝚪 kw;Wk; t ,ilNaahd tiugpd; gug;gstpypUe;J nghUspd; Nfhz ce;j 

khw;w khdJ fpilf;fg; ngWk.10sec fhyj;jpid fUJk; NghJ tiugpd; gug;gstpypUe;J  
 
 𝑳𝒇 -- 𝑳𝒊 = 1/2 (10+6) x 12 =96N m s MFk;.Xa;tpypUe;J ,af;fj;jpid Muk;gpj;jhy; 𝑳𝒊= 0 

MtNjhL 𝑳𝒇= 𝑰𝝎 vd fUj KbAk;.,jd;gb 𝑰𝝎 = 96 MtNjhL 𝑰 = 12 Kgm2 vd;w 

ngWkhdj;ij gpujpapLtjhy; 12 x 𝝎 = 96   𝝎 = 8 rad S-1 vd fpilf;fg; ngWk;. 
 
 

7) Kd;Ndhf;fp Mu;KLfyilAk; ghj;jpunkhd;wpd; ePu; Nkw;gug;ghdJ rha;thf fhzg;gLtjw;F 
,q;F Foha;fs; ,uz;bd; ePu; kl;lq;fspilNa ,ilntspnahd;W fhzg;gl Ntz;Lk;.,q;F 

tan𝜽 = 
𝒂

𝒈
 → (1) MtNjhL Nfj;jpufzpj Gs;spfspd; gb tan𝜽 = 

𝒉

𝒍
  → (2) vd;gjhy; (1),(2) ,d; 

%yk; 
𝒂

𝒈
 =  

𝒉

𝒍
 MtNjhL h = 

𝒂𝒍

𝒈
 vd fpilf;fg; ngWk;. a = 1ms-2, 𝒍 = 10cm kw;Wk; g =10ms-2 

Mfpa ngWkhdq;fis gpujpapLtjd; %yk; h = 
𝟏𝑿𝟏𝟎𝑿𝟏𝟎−𝟐

𝟏𝟎
  = 1X10-2 m   vd fpilf;fg; 

ngWk;.,jd;gb Gak; A ,y; ePu; kl;lk; B ,id tpl 1cm  mstpy; NkYaUk;. 

 

 

  

 

8) ,ug;gu; thuhdJ Hook tpjpapw;F ,dq;Ffpd;wJ vdTk; mjd; 

kPs;jd;ik khwpyp 𝝀 thfTk; ,Ue;jhy; kzypd; epiw = 

λ(𝒍𝟐 −  𝒍𝟏) Mf ,Ug;gNjhL ,jw;F rkkhd ePupd; fdtstpd; 

epiw λ[𝒍𝟒 − (𝒍𝟑 −  𝒍𝟐) − 𝒍𝟏] vd vOj KbAk;. 
 
kzypd; rhuluj;jp =               kzypd; jpzpT  
                   rk fdtsT ePupd; jpzpT                  
                                                  
vdNt kzypd; rhuluj;jp  
 

𝒅𝟎 = 
𝛌(𝒍𝟐− 𝒍𝟏) 

𝛌[𝒍𝟒−(𝒍𝟑− 𝒍𝟐)−𝒍𝟏]
 = 

(𝒍𝟐− 𝒍𝟏)

(𝒍𝟒 +𝒍𝟐− 𝒍𝟑− 𝒍𝟏)
  

 
9) nghUspd; epiw = gypj NkYijg;G vd;gjhy; mg =  𝑼𝟏 + 𝑼𝟐 + 𝑼𝟑 MFk;.rpypz;lupd; KS 

cauk; h kw;Wk; F.nt.K gug;G  
 
 

 

 



10) epiyf;Fj;jhf Nky; Nehf;fp ghAk; mUtpf; Nfhl;L gha;r;rypid 
fUJf.Fohapw;F cs;Ns kw;Wk; ntspNa xd;Wf;nfhd;W md;kpj;j 
jhf ,U Gs;spfis fUjp Ngu;Dypapd; rkd;ghl;bid gpuNahfpj;jhy;  
 

P + 
𝟏

𝟐
𝝆(0)  = H0  + 

𝟏

𝟐
 𝝆𝑽𝟐  ,q;F P vd;gJ FohapDs; mKf;fkhFk;.FohapDs; epiyf;Fj;jhf  

Nky; Nehf;fp NtfkhdJ G+r;rpankd fUjg;gl;Ls;sJ.mjd;gb P =H0 + 1/2  PV2 MtNjhL 
cupa ngWkhdq;fis gpujpapLtjd; %yk;  
 

P = 100 x 103 + 1/2  x 103 x 100 = 150 kpa   

 
11)  

 

 

 

 

 

 

 

 

 

R= 20N  vd;w gbapdhy; F=μR  %yk; F= 0.3 x 20  = 6N MFk;.xt;nthU nghUspw;Fkhd ,af;f 

jpirapw;F F=ma ,id gpuNahfpg;gjd; %yk;  
 

100 - 𝑻𝟏 =  10a → (1)  

𝑻𝟏 -  𝑻𝟐 –F =   3a → (2)  

𝑻𝟐 – F         =   2a → (3)  vd fpilf;fg; ngWk;. 
 

(1) +(2) +(3)  %yk; 100 – 2F  = 15a MFk;.mg;NghJ  
 

15a = 100 – 2x6  %yk;  a = 
𝟖𝟖

𝟏𝟓
  = 5.87 m s-2   

 

12) KS ,af;fj;jpw;fhd fhyk; t vd fUJNthk;  
Kjy; %d;W nrf;fd;fspy; gazpj;j Jhuk;  

S MftpUe;jhy; ↓S=ut +1/2 ft2  

               S = 1/2  x 10 x 32 = 45m MFk;. 

      (t-1) fhyj;jpd; ,Wjpapy; Ntfj;jpid fhz;gjw;F  

      ↓ 𝑽 = U + at  ,id gpuNahfpg;Nghk;  

       mg;NghJ V=10(t-1) vd fpilf;fg; ngWk;.,J ,Wjp nrf;fdpy; 
       ,af;fj;jpw;fhd Muk;g NtfkhFk;. 

       ,Wjp nrffid fUjp   

       ↓ S = ut + 1/2  at2   



                                                                                                                                                      

 

13) ePukhdpapd; epiyf;Fj;J Gaj;jpd; kPJ KiwNa 𝒉𝟏, 𝒉𝟐 kw;Wk; 𝒉𝟑 
cauq;fs;py; cupa FwpaPLfs; milahskplg;gl;Ls;sd vd fUJNthk; 

mg;NghJ 1000Jgm-3 k;l;lj;ij fUJf.[V0  +h1 A] x1000 x 10 = Mx10  ,d; %yk;  

h1 = 
𝑴

𝟏𝟎𝟎𝟎𝑨 
 -- 

𝑽𝟎

𝑨
   → (𝟏)MFk;.,t;yhNw 1500 kg m-3 kw;Wk; 2000 𝒌𝒈𝒎−𝟑 

kl;lq;fis fUjp  
 

 
14) ePupd; mOj;j rf;jpapypU;eJ ePu; kpd;rhukhf fpilf;fg; ngWk; gad;gL rf;jp  

= 5 x 108 x 1000 x 10 x 200   x 
𝟖𝟎

𝟏𝟎𝟎
 = 8 x 1013 J MFk;.mjd; %yk; cUthf;fg;gl $ba kpd; 

rf;;jp = 8 x 1013 x 
𝟖𝟎

𝟏𝟎𝟎
 = 6.4 x 1013  J MFk;. 1Kwh = 1000 x 3600J vd;wthW cUthf;ff; $ba 

rf;jp 
𝟔.𝟒 𝑿 𝟏𝟎𝟏𝟑

𝟏𝟎𝟎𝟎 𝒙 𝟑𝟔𝟎𝟎
 = 1.8 x 1017  Kwh   

 

15) rkepiyahdJ Fiotjw;F xU fdj;jpw;F Kd; B gw;wpa tpir jpUg;gk; rkdhf ,Uf;f 

Nt;z;Lk;.mg;NghJ 20 x 10 = 10  x Y  %yk; y = 20cm vd fpilf;fg; ngWk;.,jd;gb m = 1kg 

jpzpT gyifapd; kPJ gazpf;Fk; Jhuk; 80cm vd njspthfpd;wJ. 
 

 

 

 

 

 



jpzpT m ,id fUjp rf;jp fhg;gpdhy;>Muk;g ,af;f rf;jp = cuha;tpw;F vjpuhf nra;j Ntiy 

vd fUJk; NghJ 
𝟏

𝟐
 mv2  = F x  𝒙 = μmg  MtNjhL mjd; %yk;  

 

 

 

 

 

                           Electronics  

1) 𝑽𝑷 > 𝑽𝒒 MftpUe;jhy;; ,Uthapapfs; ,uz;Lk; Kd;Kf Nfhlypy; cs;sNjhL mjd; %yk; 

nfhs;sspfs; ,uz;bidAk; xd;iwnahd;W  rkhe;jpukhf;Fk;.mg;NghJ P,Q ,ilNa rktY 

nfhs;sstk; 3C Mf ,Uf;f Ntz;Lnkd;gjhy; $w;W (A) rupahdjd;W.𝑽𝒑 > VQ  MftpUe;jhy; 
,Uthapfs; ,uz;Lk; gpd;Kf Nfhlypy; fhzg;gLk;.mg;NghJ ,UthapapfSldhd 
gFjpapid jpwe;j fpisahf fUJk; NghJ Rw;whdJ njhlupy; fhzg;gLk; ,Uthapapfshf 

rkdilAk;.P,Q ,ilNa rktY nfhs;sstk; C/3 Mf ,Uf;f Ntz;Lk; vd;gjhy; $w;W B 

Ak; rupahdjd;W.vt;thwhapDk; ,UthapfSf;F gjpyhf nfhs;sstk; C cila 
nfhs;sstpfis cgNahfpj;jhy; Rw;whdJ ctpj;jd; ghy tbtpid ngWtJld; mJ 
rkepiyapid miltjhy; eLtpYs;s nfhs;sstpapid Gwffdpj;jhy; P,Q ,ilNa rktY 

nfhs;sstk; C vd vLj;J fhl;l KbAk;. vdNt $w;W C rupahdJ.  tpil (5)  

 

2) S-R vO-tPopw;fhd nka; ml;ltiz fPNo fhl;lg;gl;Ls;sthW ,Uf;Fk;.,q;F Qn  

kw;Wk; Qn+ 1  Mf Fwpg;gplg;gl;bUg;gJ n k; fhy Jbg;G kw;Wk; n+1 fhy Jbg;gpd; 
gpd;duhd epiyikahFk;. 
 

    S    R                                        Qn+1   

    0    0                   Qn 

    0    1                    0 

    1    0                       0 

    1    1                    1  
 

Qn= 0 vd;w re;ju;g;gj;jpy; S=0,R=1 vd toqfg;gLk; NghJ Qn+1 = 0 vd;wthW fhzg;gl 

Ntz;Lnkd;gjhy; tpilf;fhd Kjyhk; Nju;T gpioahdJ.Qn =0 vd;w re;ju;g;gj;jpy; S=1 

R=0  toq;fg;gLk; Nghj 𝑸n+1  =1 Mf ,Uf;f Ntz;;Lk; vd;gjhy; ,uz;lhk; Nju;Tk; 

gpioahdJ.Qn = 1 Mf cs;s NghJ S=0,R=0 vd toq;fg;gl;L  “cUthf;fy” re;ju;g;gkhd 

gbahy; 𝑸𝒏+𝟏 = 1 MfNt fhzg;gLk;.vdNt ,J rupahd Nju;thtNjhL eilKiwapy; S=1 

R=1 vd;w re;juj;g;g;j;jpy; S-R vO tPopw;fhf cgNahfpf;fg;gLtjpy;iy.     tpil (4)  
 



3) toq;fy; Nthy;w;wsT 9V kw;Wk; C kw;Wk; E ,ilNa mOj;j NtWghL 3V Mf ,Ug;gjhy; 

2.2 K𝛀 Clhf mOj;j ,wf;fkhdJ 9 -3=6V  MFk;.mg;NghJ 2.2KΩ ,Dhlhf Xl;l gha;r;riy 

fUjp Xkpd; tpjpapid gpuNahfpg;gjhy; 6=   𝑰𝑪 x 2.2x 103  %yk; 𝑰𝑩= 
𝑰𝑪

𝟐𝟎𝟎
 = 

𝟔 𝒙 𝟏𝟎𝟑

𝟐.𝟐 𝒙 𝟐𝟎𝟎
 = 13.6𝝁𝑨 

                                                                                                                                                       
                                                                                                                             tpil (4)  
 

4) LED  MdJ xspUk; NghJ 𝑰𝑪 Mff; $bajhf ,Uf;f Ntz;Lk; vd;gjhy; mjw;fhf (VCE),opT 

=0.1V  ngWkhdj;ij Nju;T nra;Nthk;;.mg;Nghj VC =0.1V Mf ,Uf;f Ntz;;Lk;.mjd; gb 𝑹𝑪 

Clhd mOj;j ,wf;fk; 5-2.1 = 2.9V MFk;.mjDhlhd kpd;Ndhl;lk; 10mA vd;w gbapdhy; 

Xkpd; tpjpapd;gb 2.9 = 10X 10-3 x RC  %yk; RC = 290 Ω MFk;.VBE = 0.7V MFk;.mOj;j gpupT 

jj;Jtj;jpd; gb 𝑹𝑩𝑬 ,w;F ,lg;gf;fk; 
𝟏.𝟕

(𝟏.𝟕+𝟐.𝟑)
 x  5 = 1.7V MFk;.mg;NghJ 𝑹𝑩 ,Dhlhf 

mOj;j NtWghL 1.7 – 0.7 = 1.0V MFk;.buhd;rp];luhdJ kl;L kl;lhf epuk;gyilAk; vd 

fUJk; NghJ 𝑰𝑪 = 𝜷𝑰𝑩 vd;gJ nry;YgbahFk;.mjd; %yk; 𝑰𝑩 = 
𝟏𝟎 𝒙 𝟏𝟎−𝟑

𝟏𝟎𝟎
 = 100μA  MFk;.RB  

,Dhlhf Xkpd; tpjpapid gpuNahfpf;Fk; NghJ 1.0  = 100 x 10-6  x RB  ,d; %yk; RB   = 

10KΩ MFk;.,jd;gb rupahd tpil 𝑹𝑩 = 10KΩ kw;Wk; 𝑹𝑪= 290Ω vd fUJf. 

 

5) mbg;gil ju;f gliyia Muha;e;J ghuf;Fk; NghJ (3) k; Nju;tpid jtpu; Vida Nju;Tfs; 
ahTk; rupnad;gJ nka; ml;ltiz rhu;gpy; vLj;J fhl;l KbAk;.vt;thwhapDk; NAND 

ju;f;fg;gliyahdJ fhzg;gLtJ AND  ,w;fhd ju;f;fj;jpw;F vjpuhd epiyikapyhFk;.,jd; 

gb NAND ju;f;fg;gliyapd; gag;Gfs; ahTk; 1 MFk; NghJ kl;;Lk; ngag;G 0 MtNjhL 
kw;iwa vy;yh re;ju;g;gq;fspYk; nga;g;G 1 MFk;.                   tpil (3) 

                                                               

6) kpy;yp mk;gpau;khdpapDhlhf ghAk; kpd;Ndhl;lkhdJ 𝑰𝟎= 8mA  MFk; NghJ mjd; ,U 

KidfspilNa mOj;j NtWghL V = 8 x 10-3 x100 = 0.8V MFk;.mg;NghJ Kd;Kf Nfhlypy; 

Nky; fpisapd; ,UthapapDhlhf mOj;j NtWghL 0.8V MFk;.jug;gl;Ls;s ,UthapDhlhf 

mOj;j NtWghL 0.8V MFk; NghJ mjDhlhd kpd;Ndhl;lk; 𝑰𝑫 ,id fhz;gjw;F 
jug;gl;Ls;s tiugpid cgNahfpg;Nghk;.  
 

 
 

 

 

 

 

 

 

 

 

 

 
tiugpd; gbj;jpwid fUjpdhy;  



 
    mjd;gb 𝑰 ,d; ngWkhdk; 𝑰 = 8+6 = 14mA Mf ,Uf;f Ntz;Lk;. tpil (2)  
 

7) ve;jnthU FJET  bud;rp];lupd; gliy (G.) kw;Wk; %yk; (S)  Mfpatw;wpdpilNa Moj;j 

,wf;fk; VGS <  0  kl;Lk; gpuNahfpf;fg;gLtNjhL VGS =0 re;ju;g;gj;jpy; buhd;rpw];lu; Clhf 

kpd;Ndhl;lk; Mff; $bajhf ,Uf;Fk;.mjdhy; $w;W (A)  MdJ rupad;W.𝑹𝑫 kw;Wk; 𝑹𝑺 
,Dhlhf kpd;Ndhl;l gha;r;rypid fUjp Xk; tpjpapid gpuNahfpg;gjhy;  
 

𝑽𝑫𝑫= 0 =𝑰𝑫𝑹𝑫 + VDS  + 𝑰𝑺𝑹𝑺 vd vOj KbAk;.,q;F 𝑰𝑺= 𝑰𝑫 vd;gjhy; 𝑽𝑫𝑫 − 𝑽𝑫𝑺= 

𝑰𝑫(𝑹𝑫 + 𝑹𝑺)  vd fpilf;fg; ngWk;.MfNt $w;W B rupahdJ.mt;thNw 𝑹𝟏 kw;Wk; 𝑹𝑺 

,Dhlhf kpd;Ndhl;lk; gha;tij fUjp Xkpd; tpjpapid gpuNahfpj;J 𝑽𝑫𝑫-0 = 𝑰!𝑹!+ VGS  + 

𝑰𝑺𝑹𝑺 vd fpilf;fg; ngWk;.mjid 𝑽𝑮𝑺 =  VDD – 𝑰1 R1  -  𝑰𝑫𝑹𝑺 vd mikj;jthW vOj 

KbAk;.vdNt $w;W (C) rupahdJ. 

𝑹𝟏  kw;Wk; 𝑹𝟐 ,Dhlhf kpd;Ndhl;lj;ij fUjp Xk; tpjpapid gpuNahfpg;gjd; %yk;  

VDD  - 0  = 𝑰𝟏𝑹𝟏 + 𝑰𝟐𝑹𝟐 vd vOj KbAk;,,q;F G  gliyapd; Kbtplq;fspilNa 

buhd;rp];lupDs; kpd;Ndhl;lk; cs; Eioahj gbapdhy; 𝑰𝟏 = 𝑰𝟐 MFk;.,jd;gb  

VDD = 𝑰𝑫𝑫(𝑹𝟏 + 𝑹𝟐)  %yk; 𝑰𝟏= 
𝑽𝑫𝑫

𝑹𝟏+𝑹𝟐
   MtNjhL 𝑰𝟏𝑹𝟏 =  

𝑽𝑫𝑫 𝒙 𝑹𝟏

𝑹𝟏+𝑹𝟐
 Mf ,Uf;f Ntz;Lk;. 

vdNt ,q;F (B) kw;Wk; (C) kl;LNk rupahdJ. 
 
 

8) buhd;rp];lUf;F toq;fg;gLk; 𝑰𝑩 kpd;Ndhl;lj;jpd; gb mjd; njhopw;ghl;L KiwahdJ 

NtWgLfpd;wJ.cjhuzkhf 𝑰𝑩=0 MfTs;s NghJ buhd;rp];luhdJ ntl;lg;gLk; 

re;ju;g;gj;jpid miltNjhL 𝑰𝑪=0 MFk;.𝑰𝑩 ,d; ngWkhdk; mjpfupf;Fk; NghJ mjw;F tpfpj 

rkkhf  𝑰𝑪 ,d; ngWkhdKk; mjpfupg;gNjhL mg;NghJ buhd;rp];luhdJ njhopghl;L epiy 

mjhtJ tpfj rk epiyapid milAk;.vt;thwhapDk; 𝑰𝑩 ,d; ngWkhdk; mjpfupf;Fk; 
NghJ>Fwpg;gpl;lnthU re;ju;g;gj;jpy; buhd;rp];lruhdJ epuk;gy; epiyapid mila 

KbAk;.buhd;rp];luhdJ epuk;gy; epiyapid milAk; NghJ VCB  ,opT ngWkhdj;ij 

miltNjhL VCB ≈ 0 V MFk;.jug;gl;Ls;s Rw;wpy; 𝑽𝑪=0 MFk; NghJ 5Ω ,Dhlhf 

kpd;Ndhl;lj;ij fhz;gjw;F Xkpd; tpjpapid gpuNahfpg;gjd; %yk; 5-0 = (𝑰𝑪) max  x 5 x 𝟏𝟎𝟑vd 

fpilf;fg; ngWtNjhL>epuk;gy; kpd;Ndhl;lkhf (𝑰C  ) max  = 1mA vd fpilf;fg; ngWk;.,t; 

buhd;rp];liu epuk;gyila nra;tjw;F Njitahd Mff; Fiwe;j mbNahl;lk; (𝑰B) min 

MfTs;s NghJ (𝑰C) max  = 𝜷 x (𝑰B)min  vd;w gbahy; (𝑰𝑩)min   = 
𝟏 𝒙 𝟏𝟎−𝟑

𝟏𝟎𝟎
 = 10𝝁𝑨 MFk;.,jd; gb 

𝑰𝑩 >  10μA MfTs;s xt;nthU re;ju;g;gj;jpYk; buhd;rp];luhdJ epuk;gyila Ntz;Lk; 
vd;gJ njspthfpd;wJ.  tpil (5) 
 

9) NOR gliyf;fhd nka; ml;ltizia Ma;T nra;Ak; NghJ gag;G ,uz;Lk; 0 (mjhtJ 

0V) MfTs;s NghJ kl;Lk; nga;g;G 1 (mjhtJ +5V ) MFk; vd;gJ njupatUfpd;wJ.,jd;gb 

X kw;Wk; Y Mfpatw;wpd; nga;g;G 0 MtNjhL mJ ,Wjp nga;g;ghd Z=1 epiyikapid 

Vw;gLj;Jk;.,jd;gb X,Y,Z Gs;spfsp ,Wjp mOj;jk; KiwNa 0V,0V kw;Wk; +5V MFk;.  
tpil(1) 
 



10)  jpwe;j jl re;ju;g;gj;jpy; gpuNahfpf;fg;gl;Ls;s nraw;ghl;L 

tpupayhf;fpapw;F.,il(intermediate) Nthy;w;wsT (𝑽𝟏 −  𝑽𝟐) ,d; gb 𝑽𝟎,d; khwy; V0 = 

A(𝑽𝟏 − 𝑽𝟐) vd;gjhy; Fwpg;gplg;gLfpwJ.,q;F A vd;gJ nraw;ghl;L tpupayhf;fpapd; jpwe;j 

jl Nthyw;wsT eakhFk;.vt;thwhapDk; jug;gl;Ls;s tiugpd; %yk; fhl;lg;gLk; (𝑽𝟏 − 𝑽𝟐) 

vjpu; 𝑽𝟎 ,d; khwy; y =m𝒙 tbtpyhd gbapdhy;>tiugpd; gbj;jpwd; m =A Mf ,Uf;f 

Ntz;Lk;.NkYk; gbj;jpwd; m= 
𝟐𝟎−(−𝟐𝟎)

[𝟓𝟎−(−𝟓𝟎)𝑿 𝟏𝟎−𝟔
 = 4 x 105  vd;w gbapdhy; nraw;ghl;L 

tpupayhf;fpapd; jpwe;j jl Nthyw;wsT  eak; A = 4 x 105 Mf ,Uf;f Ntz;Lk;. 
tpil (3)  
 

11) Rw;wpy; fhl;lg;gl;bUg;gJ Neu;khW tpupayhf;fpahFk;.jug;gl;Ls;s juTfspd;gb mq;F 

Nthy;w;wsT eak; 𝑮𝑽= -4V MftpUf;f Ntz;Lk; vd;gJ njspthfpd;wJ.1>2 nghd; tpjpfspd; 

gb nraw;ghl;L tpupayhf;fpapDs; Xl;lkhdJ cs;thq;fg;gLtjpy;iy vd;Wk;>P,Q Gs;spfspy; 

Moj;jkhdJ rknkd;gJk; Fwpg;gplg;gLfpd;wJ.,jd;gb 𝑽𝑷 = 𝑽𝑸 = 0V vd fUj KbAk;.,dp 

𝑽𝒊𝒏 = 𝟐𝑽 MfTs;s NghJ 𝑹𝟏 ,Dhlhf kpd;Ndhl;lk; 𝑰 MftpUe;jhy; 𝑰 =
𝟐−𝟎

𝟏𝑿 𝟏𝟎𝟔 = 2μA 

MFk;.NkYk; Nthy;w;wsT eak; |𝑮𝑽| = 
𝑹𝒇

𝑹𝟏
 =4 vd;w gbapdhy; 𝑹𝟏= 1MΩ MFk; NghJ 𝑹𝒇 =

𝟒𝑴𝛀 Mf ,Uf;f Ntz;Lk;.nga;g;G Nthy;w;wstpd; ve;jnthU ngWkhdj;jpw;Fk;. Gs;sp P 

,y mOj;jk; 𝑽𝑷=0V Mf ,Ug;gjhy; (4) k; tpilf;fhd njupT cz;ikaw;wJ.𝑽𝑶𝒖𝒕= 

𝑮𝑽 𝑿 𝑽𝒊𝒏 %yk; nga;g;G Nthy;w;wsT -1.0V Mf ,Uf;Fk; NghJ gag;G Nthy;w;wsT 𝑽𝒐𝒖𝒕 = 

-4X +-1.0 =+4V MFk;.                                         tpil (4)  

                                           

12) npn buhd;rp];luhdJ jpwe;j Msp epiyapy; nraw;gLk NghJ mjd; nga;g;G kpd;Ndhl;lk; 

𝑰𝑪=0 MFk;.,jw;fhf 𝑽𝑩𝑬> 0.7V ahf gpuNahfpf;fg;gl Ntz;Lk;.vt;thwhapDk; 
buhd;rp];luhdJ %ba Msp epiyapy; nraw;gLk; NghJ mjDhlhf kpd;Ndhl;lk; khwpypahf 
fhzg;gl Ntz;Lk; vd;gjhy; mjw;fhf gpuNahfpf;fg;gLtJ mjd; epuk;gy; 

re;ju;g;gkhFk;.mjdhy; %ba Msp epiyikapy; 𝑰𝑪, 𝑰𝑬,idg; Nghd;W 𝑰𝑩 Ak; cau; 

ngWkhdj;ij ngWk;.vt;thwhapDk; ,jw;fhf eil Kiwapy; (𝑽𝑪𝑪) ≈ 0.2V  

MftpUf;Fk;.buhd;rp];lupy; 𝑽𝑩𝑬 khepypahf ,Ug;gNjhL>rpypf;fd; tif bud;rp];lupy; 𝑽𝑩= 

0.7V MFk;.                                                   tpil (5)  

 

                                                            Light (Answers)  
1) egu; FopT tpy;iyapid cgNahfpg;gjhy; mtu; FWk; ghu;it FiwghlilatuhFk;. 

tpy;iyapd; Ftpaj; Jhk; 600cm  vd;w gbapdhy; mf;fz;zpw;F %f;F fz;zhb mzpahky; 

ghu;f;f $ba Mff; $ba Jhuk; 600cm Mf ,Uf;f Ntz;Lk;.vt;thwhapDk; %f;F fz;zhb 

mzpe;Js;s NghJ fz;zpdhy; ghu;f;f $ba fpl;lb Jhuk; 25cm vd;gjhy; ntWk;; 

fz;zpdhy; ghu;f;f $ba ghuf;f $ba fpl;lb Jhuk; 25cm ,Yk; Fiwthdnjd;gJ fPNo 
cUtpd; gb njupatUfpd;wJ  
 
O tpy; itf;fg;gl;Ls;s nghUspd; tpk;gkhdJ 𝚰 ,y; 
Njhd;WtNjhL mjid fz;zhy; ghu;f;f $bajhf ,Ue;jhy;  

fhu;brpad; Fwp tof;fpd; gb tpy;iy #jjpuk; 
𝟏

𝑽
−

𝟏

𝑼
 = 

𝟏

𝒇
  



,id gpuNahfpg;gNghk;.U = +25cm kw;Wk; f= 600cm Mfpa ngWkhdq;fis gpujpapl;lhy; 
𝟏

𝑽
−

𝟏

𝟐𝟓
=

𝟏

𝟔𝟎𝟎
 ,d; %yk; V=24cm vd fpilf;fg; ngWk;.mjd; gb FopT tpy;iyahdJ 

mzpe;jpuhj NghJ mtuJ ghu;it tPr;rk; 24cm – 600cm vd;gJ njspthfpd;wJ. 
 

2) thdpay; njhiyfhl;b xd;wpid cUthf;Ftjw;F nghUs; tpy;iy kw;Wk; fz; tpy;iy 
Mfpatw;wpw;F FtpT tpy;iyfs; ,uz;lhdJ cgNahfpf;fg;gl Ntz;Lk;.toikahd 

nrg;gQ; nra;ifapy; Nfhz cUngUf;fk; M = 
𝒇𝟎

𝒇𝒆
 Mdgbapdhy; mjpf Ftpaj;Jhuk; 

cila tpy;iyahf nghUs; tpy;iyapw;Fk; Fiwe;j Ftpaj; Jhuk; cila tpy;iyahf 
fz; tpy;iyapw;Fk; cgNahfpf;f Ntz;Lk;.fpilf;fg; ngWk; tpk;gj;jpd; gpufhrkhdJ 
epu;zapf;fg; gLtJ nghUs; tpy;iyapd; tpl;lj;jpd; kPjhFk;.nghUs; tpy;iyapd; tpk;gk; 
mjpfkhdjhf ,Ue;jhy; fpilf;fg; ngWk; tpk;gkhdJ mjpf gpufhrkhf ,Uf;Fk;.vdNt 

jug;gl;Ls;s tpy;iyfspilNa kpfTk; nghUj;jkhd ,izg;ghdJ nghUs;tpy;iy D- 

fz; tpy;iy A ahFk;. 

 

3) mupaj;jpDhlhd Kwptpy; Kjyhk; Nkw;gug;gpy; tpyfy; 𝒅𝟏 = 𝒊𝟏 − 𝒓𝟏 MfTk; ,uz;lhk; 

Nkw;gug;gpy; tpyfy; 𝒅𝟐 = 𝒊𝟐 − 𝒓𝟐 MfTk; vd;gij fhl;l KbAk;.,q;F 𝒓𝟏, 𝒓𝟐 vd;gd 
KiwNa Kjyhk; kw;Wk; ,uz;lhk; Nkw;gug;Gfspd; KwpTf; Nfhzk;.,jd;gb fjpupd; %S 
tpyfy;  

d= 𝒅𝟏 + 𝒅𝟐 = (𝒊𝟏 + 𝒊𝟐) – (𝒓𝟏 + 𝒓𝟐) MFk;.𝒓𝟏 + 𝒓𝟐= A vd;gjhy; d= (𝒊𝟏 + 𝒊𝟐)—A MFk;. 

,jd; %yk; A+d = (𝒊𝟏 + 𝒊𝟐)  vd fpilf;fg; ngWk;. 
 
(A+d) vd;gij Y mr;rpYk; (𝒊𝟏 + 𝒊𝟐)vd;gij 𝒙 mr;rpYk; vLj;J tiuag;gLk; 
tiughdJ y = mx  tbtpy; ,Ug;gNjhL mjd; %yk; %yj;jpDhlhf nry;Yk; Neu;Nfhlhf 
tiff; Fwpf;Fk; .  
 
 
 
 
 
 
 
 
 
 
 
 
 

4) P ,y; Kwptpid fUjp ];ndy; tpjpapid gpuNahfpg;Nghk;.tsp kw;Wk; fz;zhbapd; 

KwpRr; Rl;b KiwNa 𝒏𝒂 kw;Wk; 𝒏𝒈 MFk;. 

𝒏𝒂Sin 60° = 𝒏𝒈 Sin r  MtNjhL 𝒏𝒂 = 𝟏 kw;Wk; 𝒏𝒈 = √𝟑 Mfpa ngWkhdq;fis 

gpujpapLtjhy; 1 x 
√𝟑

𝟐
 = √𝟑 Sin r MFk;.,jd; gb 𝑺𝒊𝒏 𝒓= 

𝟏

√𝟐
 ,d; %yk; r = 30° vd fpilf;fg; 

ngWk;.fjpuhdJ Nfhsj;jpd; kw;iwa Nkw;gug;gpypUe;J ntspNaWk; NghJ fjpupy; epfOk; 
tpyfy; d= 𝒅𝟏 +  𝒅𝟐 vd fUj KbtNjhL Nfj;jpu fzpj Gs;spfis fUJk; NghJ 𝒅𝟏 =

𝒅𝟐 = 𝟑𝟎° MFk;.  
 
 



,jd;gb fjpupy; epfOk; KS tpyfy;  

 d = 30° + 30° = 60°  

 

 

 

 
5) $l;L tpy;iyapd; Ftpaj; Jhuk; F MftpUe;jhy; 

𝟏

𝑭
=

𝟏

𝒇𝟏
+  

𝟏

𝒇𝟐
 MFk;. 

𝒇𝟏 = -10cm   kw;Wk; 𝒇𝟐= +20cm  ngWkhdq;fis gpujpapLtjd; %yk;  
 
𝟏

𝑭
 = ---

𝟏

𝟏𝟎
 + 

𝟏

𝟐𝟎
 ,d; %yk; F = -20cm MFk;.,jd;gb $l;lhdJ Ftpaj;Jhuk; 20cm cila 

FtpT tpy;iyf;F rkdilfpd;wJ.nghUspw;F rkkhd tpk;gkhdJ Njhd;WtJ $l;L 
tpy;iyapd; 2F kPJ itf;fg;gLk; NghjhFk;.mg;NghJ nghUl; Jhuk; = 2 x 20 = 40cm MFk;. 
 
 

6) rkhe;jpu xsp fw;iwahdJ Kjyhk; tpy;iyapy; Kwptile;j gpd; mjw;F 8cm tyJ 

gf;fkhf 𝚰𝟏 tpk;gj;jpid Njhw;Wtpf;fpd;wJ.,J ,uz;lhk; tpy;iyapw;F kha nghUshf 
njhopw;gLfpwJ.  

 

 

 

 

 

FopT tpy;iyf;F 
𝟏

𝑽
−

𝟏

𝒖
= 

𝟏

𝒇
 ,id gpuNahfpg;Nghk;.u=-6cm kw;Wk; f= +4cm Mfpa 

ngWkhdq;fis gpujpapLtjhy; v=+12cm vd fpilf;fg; ngWk;.FopT tpy;iyapw;F tyg; 

gf;fkhf cUthFk; ,t; tpk;gj;jpd; Ftpaj; Jhuk; 𝒇𝟑= 7cm MfTs;s tpy;iyapw;F 

nghUshFk;.mJ tpy;iyapypUe;J 14cm Jhuj;jpy; (2F) miktjdhy; tpk;gkhdJ kW 

gf;fkhf 2F ,d; kPJ cUthFk;.,jd;gb ,Wjp tpk;gkhdJ nka;ahtNjhL>mJ 

tpy;iyapypUe;J 14cm Jhuj;jpy; tyg;gf;fkhf fhzg;gLk;. 
 

7) B ,id Nehf;Fk; NghJ gdpf;fl;b Jz;bd; fhuzkhf kl;Lk; Vw;gLk; Njhw;w ,lg;ngau;r;rp 

2cm MFk;.mg;NghJ d= t(1-
𝟏

𝒏
)  ,y; gpujpapLtjd; %yk; 2 = 𝒕𝟏( 1 - 

𝟏

𝟏𝟒
) MtNjhL 𝒕𝟏=7cm 

MFk;. ,jd;gb ePupDs; mkpo;e;Js;s gdpf;fl;b Jz;bd; gFjpapd; cauk;  

𝒙 = 𝟓𝒄𝒎 MFk;.A ,id Nehf;Fk; NghJ gdpf;fl;bapdhy; kl;Lk; Vw;gLk;  

Njhw;w ,lg;ngau;r;rp 5 -2 = 3cm.mg;NghJ Njhw;w ,lg;ngau;r;rpapid 

fUjp 3 = y (1 - 
𝟏

𝟏.𝟓
 ) vd Fwpg;gpl KbtNjhL mjd; %yk; Y = 9cm 

MFk;.mjd;gb ePu; ghj;jpuj;jpy; ePupd; cauk; = 9 +5 = 14cm MFk;.  
 
 
 
 
 
 



 

8) Kk;klq;F gUkZs;s tpk;gkhdJ cUthf;fg; gLtjhy; 
𝑽

𝒖
 = 3 ,d; %yk; v= 3U=30cm 

MFk;.$l;L tpy;iyapid fUjp tpy;iy #jjpuk; 
𝟏

𝒗
− 

𝟏

𝒖
=

𝟏

𝒇
 ,id 

gpuNahfpg;Nghk;.fhl;Brpad; Fwp tof;fpd; gb U = +10cm kw;Wk; V = -30𝒄𝒎 ngWkhdq;fis 

gpujpapLtjd; %yk; -- 
𝟏

𝟑𝟎
−  

𝟏

𝟏𝟎
 =

𝟏

𝑭
 ,d; %yk; F=-- -

𝟏𝟓

𝟐
 cm vd fpilf;fg; ngWk;  

 

 

$l;L tpy;iyapid fUJk; NghJ 
𝟏

𝑽
=  

𝟏

𝟒
− 

𝟏

𝟔
 MtNjhL V = -12cm vd fpilf;fg; 

ngWk;.$l;L tpy;iyapw;F 
𝟏

𝑭
=

𝟏

𝒇𝟏
 + 

𝟏

𝒇𝟐
 ,id gpuNahfpg;Nghk;.𝑭 = −

𝟏𝟓

𝟐
cm kw;Wk; 𝒇𝟏= +30cm 

Mfpa ngWkhdq;fis gpujpapLtjd; %yk; −
𝟐

𝟏𝟓
 = 

𝟏

𝟑𝟎
 + 

𝟏

𝒇𝟐
 ,d; %yk; 𝒇𝟐= -6cm vd fpilf;fg; 

ngWk;.,jd;gb cupa mt; tpy;iyahdJ Ftpaj; Jhuk; 6cm cila FtpT tpy;iyahFk;. 

 
9) fz;tisankd;gJ nghUs; tpy;iy  fz; tpy;iapw;F  nghUshf nraw;gl;L 

tpk;gj;;jpid cUthf;Fk; ,lkhFk;.tpy;iyfs; ,uz;bilNaahd ,ilntsp 𝒇𝟎 +

𝒇𝒆 = 60cm kw;Wk; Nfhz cUg;ngUf;fk; 
𝒇𝟎

𝒇𝒆
 = 3 ,d; %yk; 𝒇𝒆=15cm kw;Wk; 𝒇𝟎= 45cm  

vd fpilf;fg; ngWk;.nghUs; tpy;iyapid 60cm njhiytpYs;s nghUnsd fUjp 
𝟏

𝒗
−

𝟏

𝒖
=

𝟏

𝟔𝟎
 ,y; gpujpapLtjd; %yk; 

𝟏

𝑽
−

𝟏

𝑼
=  −

𝟏

𝟏𝟓
 MtNjhL mjd; %yk; v=-20cm vd 

fpilf;fg; ngWk;.,jd;gb njhiyfhl;bapd; fz; tisak; fz; tpy;iyapypUe;J 20cm 
Jhuj;jpy; fhzg;gLfpwJ.  
 

10) tpy;iyapdhy; nghUspw;F rkkhd tpk;gkhdJ ngw;Wj; jUtJ nghUshdJ 2F kPJ cs;s  
 NghjhFk;.,jd;gb fz;zhb fdrJuj;jpdhy;  tpy;iyapw;F 42cm Jhuj;jpy; itf;fg;gl;Ls;s 

nghUspd; tpk;gkhdJ tpy;iyapypUe;J 40cm Jhuj;jpy; (mjhtJ 2F kPJ) 
cUthf;fg;gl;bUg;gJ vd;gJ njspthfpd;wJ.,jw;fhf fz;zhb fdrJuj;jpdhy; 

Vw;gLj;jg;gl;Ls;s Njhw;w ,lg;ngau;r;rp d =2cm Mf ,Uf;f Ntz;;Lk;.mg;NghJ d = t(1- 
𝟏

𝒏
) 

,y; gpujpapLtjd; %yk; 2 = t(1-
𝟏

𝟏.𝟏𝟓
) ,ypUe;J t =6cm cd fpilf;fg; ngWfpwJ. 

 
11)   gLfpd;w xsp fjpuhdJ AC kPJ G+uz KSTl; njwpg;gpw;F cl;gLtjhy; 𝜽 > 𝑪MFk;. 

fz;zhb kw;Wk; ePupilNa ,opT re;ju;g;gj;jpw;fhf 𝒏𝒈Sin C = 𝒏𝑾 Sin 90 MtNjhL 𝒏𝒈 = 𝟑/𝟐 

kw;Wk; 𝒏𝑾= 4/3 Mfpa ngWkhdq;fis gpujpapLtjd; %yk; 
𝟑

𝟐
 Sin C = 

𝟒

𝟑
 x 1  %yk; Sin C = 

𝟖

𝟗
 

vd fpilf;fg; ngWk;. 
 



vt;thwhapDk; 𝜽>C MFk; NghJ Sin𝜽 > Sin C  vd vOj KbAk;.,jd; 

gb Sin𝜽> 
𝟖

𝟗
 vd;gJ njspthfpd;wJ.  

 
 
 
 
 

12)  gLNfhzk; 𝒊 vd;gjhy; njwp NfhzKk; 𝒊 MFk;.Nfj;jpu fzpj 

Gs;spfspd; gb (90 – 𝒊) + ( 90 –r) = 90 MtNjhL mjd; %yk;  

𝒊= 90 – r vd fpilf;fg; ngWk;.O tpy; Kwptpid fUjp ];ndy; 

tpjpapd;gb 𝒏𝟏𝒔𝒊𝒏𝒊= 𝒏𝟐Sin r MtNjhL 𝒊 =90 –r ,d; gpujpaPl;bd; 

%yk; n1 sin (90 –r) = n2 sin r MtNjhL mjd; %yk; tanr = 
𝒏𝟏

𝒏𝟐
 

vd fpilf;fg; ngWk;.mjd;gb r = tan-1 (
𝒓𝟏

𝒓𝟐
)  MFk;.  

 

13) Neu;Nfhl;L tpupT m = 
𝑽

𝑼
  MtNjhL d = u+v  MFk;. 

 

 

v = mu vd gpuNahfpf;Fk; NghJ d= u + mu  %yk; u = 
𝒅

(𝒎+𝒖)
 kw;Wk; v= 

𝒎𝒅

(𝒎+𝟏)
 vd fpilf;fg; 

ngWk;.tpy;iy #j;jpuk; 
𝟏

𝑽
−

𝟏

𝑼
=

𝟏

𝒇
 ,y; gpujpapLtjd; %yk;  

 
14) ntw;wplj;jpy; xspapd; Ntfk; C MFk; NghJ xt;nthU 

ClfjjpdJk; KwpTr; Rl;b 𝒏𝟏= 
𝑪

𝑽𝟏
  𝒏𝟐= Sin 90° ,id 

gpuNahfpf;Fk; NghJ 
𝑪

𝑽𝟏
Sin C = 

𝑪

𝑽𝟐
 x 1 MtNjhL mjd; %yk;  

Sin C = 
𝑽𝟏

𝑽𝟐
 = 

𝟐.𝟎

𝟐.𝟒
  MFk;.,jd;gb C= Sin-1 (

𝟓

𝟔
)  

 

15) ,q;F rptg;G (R) ePyk; (B) xspapd; KwpTr; Rl;b KiwNa 𝒏𝑹 kw;Wk; 𝒏𝑩 MftpUe;jhy;.𝒏𝑩> 𝒏𝑹 

MFk;.mtjp epiyia fUJk; NghJ nsinC =1 ,d; %yk; Sin C = 
𝟏

𝒏
 vd fpilf;fg; ngWk;.mg;NghJ 



𝟏

𝒏𝑩
> 

𝟏

𝒏𝑹
  vd;wgbahy; Sin CR > Sin CB MFk;.mjd;gb CR > CB MFk;.xspapd; Ntfk; C MFk; NghJ 

n= 
𝑪

𝑽
  V= 

𝑪

𝒏
   MFk;.vdpDk; 

𝑪

𝒏𝑹
 >  

𝑪

𝒏𝑩
 vd;wgbapdhy; 𝑽𝑹 > 𝑽𝑩 MFk;. 

 

                                                                                                   

 

mg;NghJ 𝒏𝑩 > 𝒏𝑹  vd;wgbapdhy;>DB > DR  Mf ,Uf;f Ntz;Lk;. 

,jd;gb $w;W (B) kl;LNk rupahf ,Uf;f Ntz;Lk;.       
 

 


