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gFjp - II B   

fl;Liu tpdhf;fs; 

 vitNaDk; ehd;F tpdhf;fSf;F tpil vOJf. 
01)  

(a) R MiuAila E}y;f;fl;il xd;W mjd; mr;rpy; 

r Miutiu E}y; Rw;wg;gl;Ls;sJ. E}y;f; 

fl;ilapd; jpzpT m rlj;Jtj; jpUg;gk; I = ½ 

mR2 E}y;f;fl;il 𝜃 rha;Tila fulhd rha; 

jsj;jpy; tOf;fhJ cUSfpd;wJ vdpd; gpd;tU 

tdtw;iwf; fhz;f. 

i) Neu;Nfhl;L Mu;KLfy; 

ii) cuha;T tpir 

iii) E}y;f;fl;il rha;jsk; topNa tOf;fhJ cUs rha;jsk; nfhz;bUf;f 

Ntz;ba ,opT epiyapy; cuha;Tf; Fzfk; ahJ? 

(b)  
 

 

 

 

 

 

E}y;f;fl;ilapid fulhd fpil Nkir kPJ itj;J r Miu tiu Rw;wg;gl;Ls;s 

,ioapid fpil tpir F ,dhy; ,Og;gjd; %yk; Nkir topNa L J}uk; 

tOf;fhJ mirf;fg;gl;lJ. 

i) E}y;f;fl;il jpUk;gpa Nfhzk; ahJ? 

ii) E}y;f;fl;ilapy; ,Ue;J E}y; mtpo;e;j ePsk; ahJ? 

iii) tpirapd; gpuNahfg; Gs;sp (X) mire;j J}uk; ahJ? 

iv) fpil tpir F ,dhy; nra;ag;gl;l Ntiy ahJ? 

v) E}y;f;fl;ilapd; ,Wjp ngau;r;rp fjp 

𝑉 = √
2𝐹𝐿(1+𝑟

𝑅⁄ )

𝑚(1+𝐼
𝑚𝑅2)⁄

 

vi) E}y;f;fl;ilapy; njhopw;gLk; cuha;T tpir 𝑓 = [
𝐼−𝑚𝑟𝑅

𝐼+𝑚𝑅2
]  vdf; fhl;Lf. 

R 
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02)  

(a) thdpay; njhiyfhl;bapd; cUg;ngUf;f tYtpid tiuaWf;f. 

(b)  

i) thdpay; njhiyfhl;b ,ay;ghd nrg;gk; nra;ifapy; cs;s NghJ 

njhiytpy; cs;s nghUl;fis ghu;f;Fk; NghJ fUtp njhopw;gLk; 

tpsf;fj;ij fhl;Ltjw;Fupa fjpu;g;glk; tiuf. 

ii) fz;tpy;iyia Le vdTk; mjd; Ftpaj;J}uk; fe vdTk; mjd; nghUs; 

tpy;iy Lo vdTk; mjd; Ftpaj;J}uk; fo vdTk; jug;gbd; tiue;j 

fjpu;g;glj;jpy; ,tw;wpid Fwpj;Jf; fhl;Lf. 

iii) Nfhz cUg;ngUf;f tYtpw;Fupa Nfhitapid fo, fe Mfpatw;wpd; rhu;gpy; 

ngWf. 

iv) re;jpud; ntw;Wf;fz;zpy; vjpuikf;Fk; Nfhzk; 0.5o thdpay; njhiyfhl;b 

tpy;iyfspd; Ftpaj;J}uk; 8cm, 160cm vdpd; Nkw;Fwpj;j nrg;gk; nra;ifapy; 

,Wjp tpk;gk; fz;zpy; vjpuikf;Fk; Nfhzk; ahJ? 

(c) thdpay; njhiyfhl;bapy; nghUj;jkhd tpy;iy xd;wpid mirg;gjd; %yk; 

,Wjp tpk;gj;jpid njspTg; ghu;itapd; ,opTj; J}uj;jpy; (D) tpk;gj;jpid 

ngwyhk;. 

i) vt; tpy;iyapid vj;jpirapy; efu;j;j Ntz;Lk;? 

ii) nghUj;jkhd fjpu;g;glj;jpid tiuf. 

iii) Nfhz cUg;ngUf;fj;jpw;F cupa njhlu;gpid ngWf. 

iv) D = 25 cm vdpd; cUg;ngUf;f tYtpid fzpf;f. 

(d)  

i) fz;tisak; vd;why; vd;d? 

ii) fz; tsaj;jpy; fz;iz itj;J mtjhdpg;gjw;Fupa cfe;j fhuzk; ahJ? 

iii) jug;gl;l nrg;gk; nra;ifapy; fz; tisaj;jpd; jhdj;ijf; fhz;f. 

03)  

(a)  

i) gf;f ePsk; l cila rJu jl;bdhy; Md rkhe;ju jl;L tspf; 

nfhs;sstpapd; Ntwhf;fk; d MFk;. ,jd; nfhs;sstj;jpw;fhd Nfhit 

xd;wpid ngWf. 

ii) jug;gl;l rkhe;juj; jl;Lf; nfhs;sstpid Kw;whf epug;Gk; tz;zk; 

kpd;Dioa khwpyp k cila kpd;Dioag; ghsk; nrYj;jg;gbd; Gjpa 

nfhs;sstj;jpw;fhd Nfhit xd;wpid ngWf. 

iii) kpd;Dioa ghsj;jpd; ePsk; x(<l) cs;spUf;f vQ;rpa gFjp ntspNa 

,Of;fg;gbd; rkhe;ju jl;bd; nfhs;sstj;jpw;fhd Nfhitia ngWf. 
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(b)  

 

 

 

 

 
 

cUtpy; fhl;lg;gl;Ls;sthW gf;f ePsk; l ,id cila rJu rkhe;juj; jl;Lf;fs; 

d vDk; rpwpa Ntwhf;fj;jpy; itf;fg;gl;Ls;sJ. ,j;jl;Lf;fs; xt;nthd;Wk; 

KiwNa +𝑄, −𝑄 vd;Dk; epiyapy; Vw;wq;fis cs;Nkw;gug;G vq;Fk; rPuhf gug;gp 

cs;sJ. cUtpy; fhl;lg;gl;Ls;sthW cNyhff; Fw;wp J}uk; x ,w;F rkhe;ju 

jl;LfSf;F ,ilapy; nrYj;jg;gl;Ls;sJ. (l mfyKk; d ,Yk; rw;Wf; Fiwthd 

jbg;Gk; cilaJ) rkhe;juj; jl;by; cs;s Vw;wg; guk;gy; khwhJ fhzg;gbd; 

i) nfhs;stpapd; Gjpa nfhs;sstj;jpw;fhd Nfhit xd;wpid ngWf. 

ii) cNyhff; Fw;wp nrYj;j Kd; nfhs;sstpapy; Nrkpf;fg;gl;Ls;s rf;jpf;fhd 

Nfhit xd;wpid ngWf. 

iii) jw;NghJ rkhe;juj; jl;Lf; nfhs;sstp nfhz;Ls;s rf;jpf;fhd Nfhit 

xd;wpid ngWf. 

iv) cNyhff; Fw;wpia cl;nrYj;j nra;ag;gl Ntz;ba Ntiyf;fhd Nfhit 

xd;wpid ngWf. 

v) Fw;wpapy; njhopw;gLk; tpirf;fhd Nfhit xd;wpid ngWf. 

vi) l=  5𝑐𝑚, 𝑑 =  2 𝑚𝑚, 𝜖𝑜  =  9 × 10−12𝐶2𝑁−1𝑚−2 

𝑄 = 100𝑝𝐶 vdpd;  

a) nfhs;sstpapy; Nrkpf;fg;gl;Ls;s rf;jpapidf; fhz;f. 

b) Fw;wpapy; njhopw;gLk; tpirapidf; fhz;f. 
04)  

i) gpRf;Fikf; Fzfk; 𝜂 MfTs;s jputj;jpD}lhf rPuhd Ntfj;NjhL nry;Yk; a 

Miuiaf; nfhz;l Nfhsj;jpd; NkYs;s gpRf;F tpirf;fhd ];Nuhf;fpd; tjpia 

nfhz;L Nfhsj;jpd; mlu;j;jp 𝜌 MfTk; jputj;jpd; mlu;j;jp 𝜎 MfTk; ,Ug;gpd; 

KbTNtfk; v ,w;F Nfhitiag; ngWf. 

ii) ,uz;L rkhe;ju jl;Lf;fs; d Ntwhf;fj;jpy; fpilahf itf;fg;gl;Ls;sJ. 

jl;LfSf;fpilapy; Vo vd;Dk; mOj;j NtWghlhdJ Ngzg;gLfpd;wJ. kiw 

Vw;wk; Vw;wg;gl;l vz;izj;Jsp xd;W rkhe;ju jl;LfSf;fpilapy; rkepiyapy; 

cs;sJ. vz;izj; Jspapd; Miu a mlu;j;jp 𝜌 vdpd; vz;izj;Jsp 

nfhz;bUf;Fk; Vw;wk; 𝑞 =
4𝜋

3

𝜌𝑎3𝑔𝑑

𝑉𝑜
 vdf; fhl;Lf. 

tspapdhy; nfhLf;fg;gLk; NkYijg;gpid Gwf;fzpf;f. 

iii) rkhe;juj; jl;Lf;fSf;fpilapyhd mOj;j NtWghL Jz;bf;fg;gl;lJk; vz;izj; 

Jspapd; KbT Ntfk; Vt vdpd; 𝑞 =
18𝜋𝑑

𝑉𝑜
√

73𝑉𝑡
3

2𝜌𝑔
 vdf; fhl;Lf. 

 

ℓ +𝐐 

−  −  − −  − −  − −  − −  −  − − −  

𝐝 

−𝐐 

𝒙 

+  +  + +  + +  + +  + +  +  + +  + 
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iv) vz;izj; Jspapd; Ntfk; Neuj;Jld; khWk; tiugpid tiuf 

v) vz;nza; JspahdJ KbT Ntfj;Jld; 1mm J}uj;ij flf;f 40s vLj;jJ. ,q;F 

Vo = O NkYk; ,Nj vz;nza; Jsp Vo = 9V mOj;j NtWghl;bypYk; d =1mm 

vd;Dk; Ntwhf;fj;jpYk; rkhe;juj; jl;Lf;fSf;fpilapy; rkepiyapy; fhzg;gl;lJ 

vdpd; vz;nza; Jspapd; Vw;wj;jpd; gUkid fzpf;Ff. 

𝜂 = 1.8 × 10−5𝑁𝑠𝑚−2 vz;nzapd; mlu;j;jp 𝜌 = 800𝑘𝑔𝑚−3 

vi) vz;nza; Jspapd; Miuapid fzpf;Ff. 

vii) jl;Lf;fSf;fpilapyhd mOj;j NtWghl;bid khw;whJ kpd;fyq;fspd; KidTfs; 
Gwk;khw;wp ,izf;fg;gbd; vz;nza; Jspapd; njhlf;f Mu;KLfy; ahJ? 
 

05) (A) my;yJ (B) f;F tpil jUf. 

 (A)  

 (a) 

 

 

 

 

 

 

 
 
cUtpy; fhl;lg;gl;l kpd;Rw;wpy; 20V kpd;fyj;jpd; Clhd kpd;Ndhl;lj;jpd; gUkDk; 

jpirAk; cUtpy; jug;gl;Ls;sJ. mj;Jld; VA – VB = 16V MFk;. kpd;fyq;fspd; 
mfj;jilapid Gwf;fzpj;J gpd;tUtdtw;iwf; fhz;f. 

i) kpd;fyk; X ,d; kpd;dpaf;f tpirapd; gUkDk; jpirAk; ahJ? 

ii) kpd;fyk; 200 V ,D}lhd kpd;Ndhl;lj;jpd; gUkd;> jpir ahJ? 

iii) jil R ,d; gUkd; ahJ? 

(b)  

  

 

 

 

 

 

 
 
 jw;NghJ Rw;wpy; 20 Ω, R Ω jilfs; mfw;wg;gl;L 10𝜇𝐹, 20𝜇𝐹 nfhs;sstpfs; 

,izf;fg;gl;Ls;sd. gpd;tUtdtw;wpid fhz;f. 

i) xt;nthU fyj;jpD}lhd kpd;Ndhl;lk; 

ii) xt;nthU nfhs;sstpf;F FWf;Nfahd mOj;j NtWghL 

iii) nfhs;sstpapy; Nrfupf;fg;gl;Ls;s rf;jp 

(c) 200 V kpd;fyj;jpdhy; gpwg;gpf;fg;gLk; tY ahJ? 

(d) jilfspy; 1 sec fhyg;gFjpapy; tpiuakhFk; ntg;grf;jp ahJ? 

20V 
200V 

X 

R 20 Ω 

8Ω 

10𝜇𝐹 20𝜇𝐹 

X 

R B 

A 
18Ω 

20V 

5A 

8Ω 
200V 

R 20Ω 

20Ω 

18Ω 
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(B) 

 

 

 

 

 

 
 

 

 

 

 
 
 

(a) nraw;ghl;L tpupayhf;fpapd; Golden rules (jq;fkhd tpjpfs;) ,id jUf. 

(b) kz;zpd; <uypg;gpid mstpLtjw;F nraw;ghl;L tpupayhf;fp xd;iw gad;gLj;jp 

xOq;FgLj;jg;gl;l Rw;W glj;jpy; jug;gl;Ls;sJ. kz;zpd; Fwpj;j J}uj;jpw;F 

,ilapyhd ,uz;L Gs;spfspy; kpd;jil mj;jhdq;fspy; fhzg;gLk; kz;zpd; 

<ug;gjdpy; jq;fpajhFk;. kz;zpd; <ug;gjd; Fwpj;j ngWkhdj;jpYk; ghu;f;f 

FiwAk; NghJ AB jhdq;fSf;F ,ilapy; nghUj;jg;gl;Ls;s xspfhYk; 

,Uthap xspuj;jf;f tifapy; Nkw;gb Rw;wpy; R1, R2 jilfSf;F ,ilapyhd 

tpfpjk; Ngzg;gl;Ls;sJ. kz;zpd; jil X ,dhy; thrpf;fg;gLk;. kz;zpd; 

<uypg;G Fwpj;j mstpYk; ghu;f;f mjpfupf;fk; nghOJ X ,d; ngWkhdk; 200Ω 

MfTk; kz; cyu; epiyapy; cs;sjhapd; X ,d; ngwkhdk; 20kΩ MfTk; 

nfhs;f. toq;fy; mOj;jk; Vs = ±12V epuk;gy; mOj;jk; Vsat = ±11.8V MfTk; 

nfhs;f. 

(i) xspfhYk; ,Uthap (LED) AB apw;F ,ilapy; ,izf;fg;glf;$ba tpjj;ij 

Vw;Wf;nfhs;sg;glf;$ba FwpaPLfs; %yk; tiue;J fhl;Lf. 

(ii) kz; <uypg;ghf fhzg;gLk; nghOJ V1 ,id fzpf;f. 

(iii) kz; cyu;e;j epiyapy; fhzg;gLk; nghOJ V1 ,id fzpf;f. 

(iv) V2 ,id fzpf;f 

(v) a) kz; <uypg;ghf fhzg;gLk; NghJk; 

b) kz; cyu;e;J fhzg;gLk; NghJk; 

 gag;G mOj;jk; Vo ,izf; fhz;f. 

(vi) LED ,id xspur; nra;tjw;F tpdh (v) ,y; Fwpg;gpl;l ,uz;L 

re;ju;g;gq;fspy; vJ nghUj;jkhdJ? 

(c)  
(i) ,UKidT> xUKidT %thapfspw;F ,ilapy; gpujhd NtWghl;il 

Vw;wf; fhtpfspd; %yk; vLj;J tpsf;Ff. 

(ii) kpd;Gy tpisT %thapapd; glk; cUtpy; jug;gl;Ls;sJ. A, B, C 

Mfpatw;iw milahsg;gLj;Jf. 

 

+12v 

−12v 

+ 
V1 

𝟏𝟎𝒌𝜴 

 

R1𝟐𝟎𝒌𝜴 

 

R2𝟏𝟎𝒌𝜴 

 

X 

V2 − Vo 

R4 

A 

B 
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(iii) jug;gl;l kpd;Gy tpisT %thapapw;Fupa VAC vjpu; IA tiugpid tiue;J 

mjpy; gpd;tUtdtw;iw Fwpj;Jf; fhl;Lf. 

a) epuk;gy; gpuNjrk; 

b) Xkpd; gpuNjrk; 

(iv) jug;gl;l kpd;Gy tpisT %thapapd; fps;S mOj;jk; (Pinch off Voltage) 

vd;why; vd;d vd;gij tpsf;Ff. 
 

06) (A) my;yJ (B) f;F tpil jUf. 

(A)  

i) Xu; cUisahdJ rpwpjsT mw;fNfhiyf; 

nfhz;bUg;gJld; Muk;gj;jpy; KrykhdJ 

mw;fNfhiyj; njhl;lthW cs;sJ. mKf;ff; fzpr;rp 

Muk;gj;jpy; G+r;rpa thrpg;igf; fhl;Lfpd;wJ. mjd; 

cl;Gwj;jpy; khwh ntg;gepiyapy; Ngzg;gl;lthW 

KrykhdJ gbg;gbahf cau;j;jg;gLfpd;wJ. 

Kryj;jpd; cauk; cUisapd; mbkl;lj;jpy; ,Ue;J 

l MfTk; mKf;ff; fzpr;rpapd; mKf;fk; P MfTk; 

msf;fg;gl;lJ. ,t;thW Kryj;jpd; ntt;NtW 

epiyfSf;F thrpg;Gf;fs; ngwg;gl;ld. 

 

a. P vjpu; l tiuig gUkl;lhf tiuf. 

b. P vjpu; 
1

ℓ
 tiuig gUkl;lhf tiuf. 

c. jw;NghJ KrykhdJ Fwpj;j cauj;jpy; itf;fg;gl;L thAtpd; ntg;gepiy 

gbg;gbahf cau;j;jg;gLfpd;wJ. P vjpu; 𝜃 tiuig tiuf. 
 

ii) a. epuk;gyhtp mKf;fk; thA tpjpfSf;F fPo;gbahJ mjw;Fupa fhuzq;fis 

$Wf. 

b. jdp <ug;gjid tiuaWf;f. 

c. miwapd; tsp ntg;gepiy 30oC MfTk; mt; miwapd; rhuPug;gjd; 60% 

MfTk; ,Uf;Fk;. miwapYs;s ePuhtpapd; mKf;fk; vd;d? (fPOs;s 

ml;ltiziag; gad;gLj;Jf) 

iii) a. miwapd; gdpgLepiyia Jzpf. 

b. miwapy; cs;s tspapd; jdp <ug;gjd; vd;d? 

 

A 

B 

C 

mw;fNfhy; 

mKf;ff; 

fzpr;rp 
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 ePupd; %yu;j;jpzpT = 18g 

 ,urj;jpd; mlu;j;jp 13600kgm3ck; 

 mfpythA khwpyp R = 8.0 mol1k1J 

ntg;gepiy oC 16 18 20 22 24 26 28 30 32 

epuk;gy; Mtp mKf;fk; 

(mmHg) 
18.6 15.5 17.5 19.8 22.3 25.1 28.1 31.7 35.5 

 

iv) miwapd; ntg;gepiy 16oC ,w;F Fiwg;gJld; tspg;gLj;jg;gl;l fUtpia 

nfhz;L rpwpJ ePuhtpia xLf;Ftjd;%yk; mfw;wp rhuPug;gjd; 40% Mf 

Ngzg;gLfpd;wJ. tspg;gjg;gLj;J fUtpapdhy; xLf;fggl;l ePuhtpapd; jpzptpid 

fzpf;f. 

v) kapu;j;Jio FohapDs; 18oC apy; 14.6cm ePs tspepuy; ePu; epuypdhy; 

rpiwg;gpbf;fg;gl;Ls;sJ. ,f;FohahdJ 60oC apy; cs;s ePu;j;njhl;bapy; Kw;whf 

mkpo;j;jg;gl;Ls;s NghJ tspepuypd; ePsk; 22.8cm MFk;. 60oC ,y; ePupd; 

epuk;gyhtp mKf;fj;ij fhz;f. 

tspkz;ly mKf;fk; 760mHg ePupd; nfhjpepiy 100oC MFk;. 100oC ,y; 

epuk;gyhtp mKf;fj;ij fhz;f. 

 

(B) gpd;tUk; ge;jpia ftdkhf thrpj;J fPo; cs;s $w;Wf;F tpil jUf. 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
 
,yj;jpud; EZf;Ff;fhl;bahdJ xspf;Fg; gjpyhf ,yj;jpud;fisg; gad;gLj;jp 

nghUl;fspd; tpk;gq;fis ngWtjw;F gad;gLj;jf;$ba Xu; cgfuzkhFk;. ,t; 

,yj;jpud; EZf;Ff; fhl;bahdJ Y}ay; B Gnuhf;ypapd; nfhs;if uPjpahf nra;ag;gl;l 

Ntiyia mbg;gilahff; nfhz;L Nkk;gLj;jg;gl;lnjhd;whFk;. ,U tifahd 

,yj;jpud; EZf;Ff;fhl;bfs; cs;sd. 

,yj;jpud; Jg;ghf;fp 

xLf;Fk; tpy ;iy 

,ilg;gl;l tpk;gk; 

,Wjp tpk;gk; (xspg;glj; jhspy;) 

vwpit tpy;iy 

nghUs; (khjpup) 
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(1) CLflj;jpy; ,yj;jpud; EZf;Ff; fhl;b (TEM)  

(2) myfpLk; ,yj;jpud; EZf;Ff;fhl;b (SEM) 

TEM MdJ ,yj;jpud; Kjy; (,io) mNdhl;L> fhe;jtpy;iyfs;> Jthuq;fs;> khjpup 

epiyfs;> tpk;gg; gjpT njhFjp Mfpatw;iw nfhz;Ls;sJld; KOikahd 

ntw;wplj;jpy; ,it vy;yhk; nraw;gl itf;fg;gLk;. ,yj;jpudhdJ cau; mKf;fj;jpy; 

mNdhl;bypUe;J Mu;KLf;fg;gLk;. ,t; Mu;KLf;Fk; mOj;jk; 50kV njhlf;fk; 150kV 

tiu ,Uf;Fk;. ,J cau;thf ,Uf;Fk; NghJ ,yj;jpud; miyfs; Fiwe;j miy 

ePsj;ij nfhz;bUg;gJld; cau; Jzpg;G tYit nfhz;ljhFk;. 

TEM ,y; ,Wjp tpk;gj;ij ngWtjw;F %d;W tifahd tpy;iyfs; Kf;fpakhf 

gad;gLj;Jfpd;wd. mitahtd xLf;fp> nghUsp> vwpif tpy;iyfshFk;. ,ioapy; 

,Ue;J tUk; ,yj;jpud; fw;iwfis xU Kidg;gLj;jp Ftpag;gLj;jp rPuhd xspu;e;j 

khjpupia> khjpup Nky; juf;$bajhf xLf;fp tpy;iyfspd; nraw;ghLfs; mike;Js;sd. 

xspu;e;j khjpupia mf cUg;ngUg;gpf;fg;gl;l tpk;gkhf nghUsp tpy;iyfs; 

khw;Wfpd;wd. mj;Jld; NkYk; Vw;w cUg;ngUf;fg;gl;l tpk;gq;fshf khw;w vwpif 

tpy;iyfs; gad;gLj;jg;gLfpd;wd. ,Wjpahf vwpif tpy;iyfs; ,Wjp 

cUg;ngUg;gpf;fg;gl;l tpk;gj;ij nghRgu; jpiuapy; tpOj;Jfpd;wJ. 

tifaPl;Lj; njhLif %yk; TEM MdJ tpk;gq;fis cUthf;fpd;wd. mt;tpyj;jpud;fs; 

khjpupapD}lhf nrd;W tpk;gq;fis cUthf;FtJld; mlu;e;j mZf;fshy; 

epWj;jg;gLfpd;wJ my;yJ jpUg;gg;gLfpd;wJ. mj;Jld; tpk;gj;jpy; ,Ue;J xU gFjp 

mfw;wg;gLfpd;wJ. ,t;tifapy; fWg;G nts;is tpk;gk; cUthf;fg;gLfpd;wJ. 

tpk;gj;ij gpujpgypf;Fk; njspthd gFjpahdJ $Ljyhd ,yj;jpud;fs; khjpupapD}lhf 

nry;tjdhy; cUthfpd;wJ. ,Ul;lhd gFjpia gpujpgypf;Fk; gFjpahdJ rpy 

,yj;jpud;fs; CLUtjd; tpisthf cau; jdptif mlu;j;jpia nfhz;ljhFk;. rpy 

,yj;jpud;fs; cau; mZf;fSf;F mUfpy; nry;tJld; ngupa jpUk;giyAk; 

ngWfpd;wd. Jthuq;fspD}L rpjwyilAk; ,yj;jpud;fshy; tpisthf xUepw 

xspf;fw;iw fpilf;fpd;wJ. 

mLj;j Kf;fpakhd TEM ,d; gFjp ntw;wplj; njhFjpahFk;. EZf;Ff;fhl;b jpiufs; 

KOikahf ntw;wplg; gFjpapy; nraw;gl itf;fg;gl Ntz;bajw;fhd %d;W 

fhuzq;fs; cs;sd. Kjyhtjhf %yf; $WfSld; fw;iwapYs;s ,yj;jpud;fs; 

NkhJifia jtpu;j;jyhFk;. mt;thW NkhJtjd; tpisthf fw;iw tpuptilAk; 

my;yJ gutyilAk; ,uz;lhtjhf %yf;$Wfspd; Nrjdj; jd;ik khWk; ,k; khw;wk; 

EZf;Ff;fhl;bia mKf;fhf;Fk; ,Wjpahf Jthuq;fisAk; JisfisAk; kiwg;gjd; 

fhuzkhf tpk;gk; Gyg;glhky; NghFk;. 

SEM MdJ TEM I NghypUe;jhYk; ,yj;jpud; fw;iwahdJ khjpupapd; 

Nkw;gug;gpypUe;J tpiuthf myfpLtJld; Nkw;gug;gpy; Kg;gupkhd tpk;gj;ijAk; jUk;. 

kpff; fpl;ba ,ilntspapYs;s ,U NtWgl;l nghUl;fis NtW gpupj;J mwpaf;$ba 

jd;ik EZf;Ff;fhl;bapd; Jzpg;G tYtpw;Fk; mjd; cUg; ngUf;fj;jpw;Fk; 

,ilapyhd gpujhd NtWghL MFk;. kpf tYTila tpy;iyfisAk; gad;gLj;jp 

xspg;glg; gpujpia ngUg;gpg;gpd; tpk;gj;jpd; Jyf;fk; FiwtiltJld; tpk;gk; 

Nru;e;jpUg;gjd; fhuzkhf mjid NtW gpupj;J thrpf;f KbahjpUf;Fk;. vdNt 

cUg;ngUf;f tYit mjpfupj;jhYk; gpupifapd; vJtpj Kd;Ndw;w fhuzkhw;wk; 

,y;iy. ve;j xU tif EZf;Ff;fhl;bapYk; msf;ff;$ba kpff;fpl;ba J}uk; mjhtJ 

Jzpg;G tY d MdJ gpd;tUk; rkd;ghl;bdhy; jug;gLk; 𝑑 =
0.61𝜆

𝑛 𝑠𝑖𝑛𝜃
 ,q;F  
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 n - ghu;it Clfj;jpd; KwpTr;Rl;b (ntw;wplkhapd; n = 1) 

 𝜆 - miy ePsk; 

  𝜃 - jd; tifapy; ngUfpapdhy; Vw;Wf;nfhs;sg;gl;l $k;Gf; 

Nfhzj;jpd; miuthrpahFk;. (TEM ,w;F 10−2𝑟𝑎𝑑) 

,yj;jpud; EZf;Ff; fhl;bapd; ngupa FiwghL MdJ ntw;wplj;jpDs;NsNa ghu;f;f 

KbAk;. mj;Jld; ,we;j cly;fis kl;LNk ghu;f;f KbAk;. kw;Wk; FiwghL 

jd;tiffs; ,yj;jpud; cwpQ;ry; fhuzkhf ntg;gk; gpwg;gpf;fg;gLtjd; fhuzkhf 

gOjiltjhFk;. 

(i) ,yj;jpud; EZf;Ff;fhl;bf;Fk; xspapay; EZf;Ff; fhl;bf;Fk; ,ilapyhd 

gpujhd %d;W NtWghLfis vOJf. 

(ii) ,Utif ,yj;jpud; EZf;Ff; fhl;bfisAk; vOjp mtw;wpd; gpujhd 

NtWghLfis vOJf. 

(iii) xLf;fp tpy;iyfspd; gad;ghL ahJ? 

(iv) Jthuj;jpd; gad;ghL ahJ? 

(v) kpf cau; ntw;wplj;jpy; EZf;Ff; fhl;bfs; nraw;gl itg;gjw;fhd %d;W 

fhuzq;fs; jUf. 

(vi) (a) b Gnuhf;yp miy ePsj;jpw;fhd Nfhitia vOJf. 

 gad;gLj;jpa FwpaPLfis tiuaWf;f. 

(b) mOj;j NtWghL X ,d; fPo; Mu;KLFk; ,yj;jpuDf;F mjd; jpzpT m, 

Vw;wk; Q rhu;ghf b Gnuhf;ypapd; miy ePsk; 𝜆 ,w;F Nfhit xd;iw ngWf. 

(c) mOj;j NtWghL V MdJ 150kV MfTk; jpzpTk; Vw;wKk; KiwNa  

9 × 10−31𝑘𝑔, 1.6 × 10−19𝐶 Mapd; miy ePsj;ij fzpf;Ff. 

(vii) (a) EZf;Ff;fhl;bapd; Jzpg;G tY vt;thW cUg;ngUf;fj;jpy; ,Ue;J 

NtWgLfpd;wJ. 

(b) EZf;Ff;fhl;bahdJ 150kV mOj;jj;jpy; nraw;gLfpd;wjhapd; mjd; Jzpg;G 

tYitf; fzpf;f. 

(c) 450nm miy ePsKila ePy xsp khjpup kPJ mNj epge;jidfspy; 

xsp&l;lg;gLk; NghJ xsp EZf;Ff; fhl;bapd; (LM) xj;j Jzpg;G tYitf; 

fzpf;Ff. 

(d) fz;zpd; Jzpg;G tYitf; fzpf;Ff. 

 fz;zpdhy; ghu;f;ff;$ba ,U nghUs;fSf;fpilapyhd Jzpg;Gf; Nfhzk; 1 

fiyahFk;. njspTg; ghu;itapd; ,opTj;J}uk; 25 cm MFk;. 

(e) LM ,d; Jzpg;G tYitAk; fz;Zldhd EM ,d; Jzpg;G tYitAk; 

xg;gpLf. 

(viii) ge;jpapypUe;J EM gad;gLj;jpdhy; Vw;gLk; ,uz;L gpujhd gpur;rpidfis jUf. 

 

 

 


