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Kf;fpak; : 

 ,t;tpdhj;jhs; 11 gf;fq;fspy; 50 tpdhf;fisf; nfhz;Ls;sJ. 

 vy;yh tpdhf;fSf;Fk; tpil vOJf. 

 tpilj;jhspy; Fwpj;j ,lj;jpy; ckJ Rl;nlz;iz vOJf. mjd; gpd;du; mjw;F 
cldbahff; fPNo ,Uf;Fk; vz;zfisf; nfhz;l $l;bYk; cupathW vz;fis 
epow;Wtjd; %yk; ckJ Rl;nlz;izf; fhl;Lf. 

 mt;tpilj;jhspd; gpw;gf;fj;jpy; jug;gl;Ls;s mwpTWj;jy;fisf; ftdkhf thrpf;f. 

 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5) vd 
vz;zplg;gl;l tpilfspy; rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; 
njupe;njLj;J> mjidf; Fwpj;J epw;Fk; ,yf;fj;ijj; jug;gl;Ls;s 
mwpTWj;jy;fSf;F mika tpilj;jhspy; epow;Wf. 

 
fzpg;ghidg; gad;gLj;jf;$lhJ. 

𝒈 = 𝟏𝟎 𝑵 𝒌𝒈−𝟏 
 

01) Jzpf;ifnahd;W 𝑡 vd;Dk; Neuj;jpy; gazk; nra;j J}uk; 𝑠 MdJ 𝑠 =∝  1 + 𝛽 𝑡2  

vd;w rkd;ghl;lhy; jug;gLfpd;wJ.  (∝ 𝛽) vd;w fzpaj;jpd; gupkhzk; 

(1) 𝐿 (2) 𝐿𝑇−1 (3) 𝐿𝑇−2 (4) 𝐿  (5) 𝑇−2 
 

02) cU 1 MdJ Ez;khdpj;jpUFf;fzpr;rp xd;wpd; jhilfs; 

,uz;Lk; xd;iw xd;W njhLk; epiyapy; mstpil 

thrpg;igAk;> cU 2 MdJ jhilfSf;fpilapy; nky;ypa 

fk;gpnahd;W itf;fg;gl;L ,Wf;fkhfj; njhLk; epiyapy; 

mstpil thrpg;igAk; fhl;LfpwJ. ,jd;gb fk;gpapd; 

tpl;lj;jpd; jpUj;jkhd ngWkhdk; 

(1)  0.22 𝑚𝑚 (2)  0.28 𝑚𝑚  

(3)  0.74 𝑚𝑚 (4)  0.77 𝑚𝑚  

(5)  0.80 𝑚𝑚 
 

03) fhu; xd;wpdJ kpjpapd; (Pedal) kPJ rhujpapd; fhyhdJ 

20 𝑁 gUkDila tpiriag; gpuNahfpg;gij cU 

fhl;Lfpd;wJ. ,jd; fhuzkhf tpw;RUs; kPJs;s ,Og;G 

tpir 

(1) 2.5 𝑁 (2) 10 𝑁 (3) 100 𝑁  

(4) 160 𝑁  (5) 800 𝑁 
 

04) ntg;g ,iz ntg;gkhdpnahd;W nfhz;bUf;fhj ,ay;G 

(1) tpiuthf khWgLk; ntg;gepiyfis msj;jy; 

(2) Gs;spg; nghUspd; ntg;gepiyia msf;f Kbjy; 

(3) ntg;gkhd ,ay;ghf ntg;gkpd;dpaf;ftpir mikjy; 

(4) ntg;gf; nfhs;ssT kpf cau;thf ,Uj;jy; 

(5) ntg;gkhd ,ay;G ntg;gepiyAld; Vfgupkhzkhf khw;wk; miljy;. 
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05) ,yj;jpud; (𝑒) xd;Wk; GNuhj;jd; (𝑝) xd;Wk; cUtpy; fhl;lg; 

gl;lthW xNu Ntisapy; rPuhd kpd;Gy gpuNjrk; 𝐸 ,Ds; 

tpLtpf;fg;gLfpwJ. rpwpJ Neuj;jpd; gpd;du; mit ,uz;Lk; 

Gyg;gpuNjrj;jpNyNa njhlu;e;Jk; fhzg;gLk; vdpd; mit 

,uz;bw;Fk; rkdhf miktJ 

(1) ,af;fj;jpd; jpir  

(2) fjp 

(3) ,lg;ngau;r;rp   

(4) Mu;KLfypd; gUkd;  

(5) njhopw;gLk; tpirapd; gUkd; 
 

06) Fwpj;j xUepw xspf;fjpu; 𝑋 vDk; Clfj;jpD}L gazk; nra;tij cU fhl;LfpwJ.  

 

 

 

 

 

 

 

 

Clfk; 𝑥 ,d; KwpTr; Rl;b  

(1) 1.25 (2) 1.33 (3) 1.50 (4) 1.65  (5) 1.75 
 

07) epiy miy gw;wpa gpd;tUk; $w;Wf;fspy; cz;ikahf mikahjJ 

(1) mJ G+r;rpa tPr;rj;Jld; mjpfk; Jzpf;iffisf; nfhz;bUf;Fk;. 

(2) mJ rf;jpia CLflj;Jk;. 

(3) mLj;jLj;j fZf;fSf;fpilahd J}uk; 
𝜆

2
 

(4) ,J cau; tPr;rj;Jld; mjpfk; Jzpf;iffisf; nfhz;bUf;Fk;. 

(5) ,J miyfspd; Nkw;nghUe;Jif fhuzkhf cUthFk;. 
 

08) Ie;J ru;trkdhd Gj;jf mLf;Ffspy; ru;trkdhd Gj;jfj; njhFjpfs; ntt;NtW 

topfspy; mLf;fg;gl;bUg;gij cUf;fs; fhl;Lfpd;wd. rpwpjstpdhy; js;sg;gLifapy; 

Kd; Kfkhfr; rupAk; cau; rhj;jpag;ghLilaJ 

 

 

 

 
 

 (1)  (2)  (3)  (4)  (5) 
 

09) fpNyhfpuhk;fspy; msT Nfhblg;gl;l tpw;wuhnrhd;iwf; nfhz;L fw;ghiwj; 

Jz;nlhd;wpdJ mlu;j;jp Jzpag;gLfpwJ. ghiw khjpupahdJ tspapNy 

njhq;ftplg;gLifapy; 0.45 𝑘𝑔 jpzpitAk; ePupNy Kw;whf mkpo;j;jg;gLifapy; 0.36 𝑘𝑔 

jpzpitAk; tpw;wuhR fhl;bapUg;gpd; ,e;j khjpupapd; mlu;j;jp 𝑘𝑔 𝑚−3 ,y;> (ePupd; 

mlu;j;jp 1000 𝑘𝑔 𝑚−3) 

(1) 200 (2) 800 (3) 1250 (4) 4000 (5) 5000 

𝒆 

𝒑 
𝑬 

 

air air Medium 

X 
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10) 100 𝜇𝐹 nfhs;sstpnahd;W 60 𝑉 ,w;F kpd;Ndw;wg;gl;L ,f;nfhs;sstpapy; 

Nru;f;fg;gLk; rf;jp KOtJk; 50𝑔 jpzpnthd;iw cau;j;Jtjw;Fg; gad;gLj;jg;gLfpwJ. 

,j;jpzpT caUk; epiyf;Fj;J cauk; 

(1) 0.36 𝑚𝑚 (2) 0.72 𝑚𝑚 (3) 0.36 𝑚 (4) 0.72 𝑚 (5) 360 𝑚 
 

11) Nkhl;lhu; gw;wup cw;gj;jpahsu; xUtu; jdJ gw;wup 30 mk;gpau;kzp nfhs;ssTilaJ 

vdf; Fwpg;gpl;lhu;. 30 mk;gpau;kzp vd;gjhy; fUjg;gLtJ 

(1) kpd;rf;jpapd; msT MFk;. 

(2) kpd;Ndw;wj;jpd; msT MFk;. 

(3) kpd; nfhs;ssT 

(4) nrythFk; rf;jpapd; msT MFk;. 

(5) kpd;tY 
 

12) nfhs;sstpfspd; tiy Ntiyg;ghl;by; 𝐴, 𝐵 vd;w 

Gs;spfSf;fpilapy; rktYf; nfhs;sstk; 

(1) 
𝐶

3
  

(2) 𝐶  

(3) 
3𝐶

2
  

(4) 2 𝐶  

(5) 3 𝐶 
 

13)  

 

 
 

2𝑚,𝑚 jpzpTfisf; nfhz;l Fw;wpfs; kPJ fpilj;jpirapy; ntsptpir 𝐹 

njhopw;gLtij cU 1, 2 vd;gd fhl;Lfpd;wJ. xt;nthU cUtpYk; xU Fw;wpahdJ 

kw;iwa Fw;wp kPJ cQw;Wk; tpiriar; rupahff; fhl;Lk; $w;W 

cU (1) cU (2) 

(1) 𝐹
3  𝐹

3  

(2) 𝐹
3  2𝐹

3  

(3) 2𝐹
3  𝐹

3  

(4) 2𝐹
3  2𝐹

3  

(5) 𝐹 𝐹 
 

14) jd;ntg;gf; nfhs;ssT 𝑆 I cila (𝐽 𝑘𝑔−1 𝐾−1 ,y;) 𝑥 𝑘𝑔 jpzpitf; nfhz;l rpwpa 

cNyhfj; Jz;nlhd;W 80℃ ,w;F ntg;gNkw;wg;gl;L 0℃ ,Ys;s 𝑦 𝑘𝑔 jpzpTila 

ngupa gdpf;fl;bj; Jz;bDs; itf;fg;gl;Ls;sJ. 𝐿 MdJ gdpf;fl;bapd; cUfypd; 

jd;kiw ntg;gkhf ,Ug;gpd;  𝐽 𝑘𝑔−1  cUf;fg;gLk; gdpf;fl;bapd; jpzpT (𝑘𝑔 ,y;) 

(1) 
𝑠 𝑥

80 𝐿
 (2) 

𝑦

𝑥𝑠
 (3)  

80 𝑥 𝑠

𝐿
 (4) 

𝑦 𝐿

80 𝑥𝑠
 (5) 

80 𝑥 𝑠

𝑦
 

 

15) mUfpYs;s jilfspd; tiyaikg;gpy; 𝐴, 𝐵 vd;w Gs;spfSf;fpilapy; 

rktYj;jilahdJ 

(1) 
𝑅

6
 (2) 

𝑅

3
 (3) 

𝑅

2
  

(4) 𝑅 (5) 2𝑅 
 

𝟐𝒎 𝒎 𝟐𝒎 𝒎 𝑭 
𝑭 

cU (1) cU (2) 

𝑨 

𝑩 

𝟐𝑪 𝟐𝑪 

𝟐𝑪 

𝑪 𝑪 
𝑪 

𝑹 

𝑹 
𝑹 
𝑹 

𝑹 
𝑹 

𝑨 

𝑩 
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16)  +𝑄 , −2𝑄 , +𝑄 vd;Dk; kpd;Ndw;wq;fs; 𝑎 gf;fKs;s 

rJunkhd;wpd; %iyfspy; itf;fg;gl;bUg;gij cU fhl;LfpwJ. 

Gs;sp 𝑃 ,Ys;s tpisAs; kpd;Gy typikapd; gUkd;  

(1) 
𝑄

4𝜋𝜖0𝑎
2 (2) 

 2 𝑄

4𝜋𝜖0𝑎
2 (3) 

  2−1  𝑄

4𝜋𝜖0𝑎
2   

(4) 
  2+1  𝑄

4𝜋𝜖0𝑎
2  (5) 

2 2 𝑄

4𝜋𝜖0𝑎
2 

 

17) 47℃ ntg;gepiyapy; xl;rprd; thA %yf;$Wfspd; ,iltu;f;f %yf; fjpahdJ  𝐶 

MFk;. Ijurd; %yf;$Wfspd; ,iltu;f;f%yf; fjpahdJ 2 𝐶 Mf mikAk; 

ntg;gepiy 

(1) −268℃ (2) −193℃ (3) −113℃ (4) −160℃ (5) 80℃ 
 

18) xNu Neu;Nfhl;by; ,aq;Fk; 3 Jzpf;iffs; 𝐴, 𝐵, 𝐶 

vd;gtw;wpdJ ,af;fq;fSf;Fupa Ntf (𝑣) - Neu 

(𝑡) tiuig cU fhl;LfpwJ. Neuk; 𝑡 = 0 ,y; 

,k;%d;W Jzpf;iffSk; Neu;Nfhl;bYs;s Fwpj;j 

xU Gs;spapy; fhzg;gl;bUg;gpd; 𝑡 = 10 𝑠 ,y; 

(1) Jzpf;iffs; 𝐴 Ak; 𝐵 Ak; kPz;Lk; re;jpf;Fk;  

(2) Jzpf;iffs; 𝐵 Ak; 𝐶 Ak; kPz;Lk; re;jpf;Fk;  

(3) Jzpf;iffs; 𝐶 Ak; 𝐴 Ak; kPz;Lk; re;jpf;Fk;  

(4) Jzpf;iffs; 𝐴, 𝐵, 𝐶 vd;gd kPz;Lk; re;jpf;Fk; 

(5) ,j;Jzpf;iffspy; xd;Wk; kPz;Lk; re;jpf;f khl;lhJ. 

 

19) tiuglj;jpw; fhl;lg;gl;lthW> tl;lj;jl;nlhd;W rWf;fhjthW 

fpilahd jsnkhd;wpy; cUSfpwJ. gpd;tUtdtw;Ws; rupahd 

$w;W / $w;Wf;fshtd 

A - jl;lj;jpd; vy;yhg; Gs;spAk; xNu Nfhzf; fjpiaf; nfhz;Ls;sd. 

B - mjpAr;r Vfgupkhz fjp 𝐻 ,Yk; mjd; kpff; Fiwe;jJ 𝐿 ,Yk; MFk;. 

C - 𝐻, 𝐿 Mfpatw;wpy; Vfgupkhz fjpfspd; jpirfs; xd;whFk;. 

(1) A kl;Lk;  

(2) A, B kl;Lk;  

(3) A, C kl;Lk; 

(4) B kl;Lk;  

(5) C kl;Lk; 

 

20) $l;L EZf;Ff; fhl;bnahd;wpy; cUg;ngUf;f tYthdJ 30 MFk;. ,Wjptpk;gkhdJ 

fz;zpdJ njspTg;ghu;itapd; ,opTj; J}ukhfpa 25 𝑐𝑚 ,y; cUthf;fg;gLfpwJ. 

fz;tpy;iyapd; Ftpaj;J}uk; 5.0 𝑐𝑚 vdpd; nghUspapd; cUg;ngUf;fk; 

(1) 2 (2) 3 (3) 5 (4) 6 (5) 10 
 

𝑯 

𝑳 

−𝟐 𝑸 +𝑸 

+𝑸 𝑷 

𝟏𝟎 

𝟓 

𝟎 𝟏𝟎 𝒕(𝒔) 

𝒗(𝒎𝒔𝟏) 𝑩 

𝑨 

𝑪 
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21) 𝑚 jpzpTila 𝑉 fdtsitAk; nfhz;l ,yl;rpa 

thAnthd;wpdJ mKf;fj;jpd; (VNjr;ir myfpy;) 

ntg;gepiyAldhd (℃ myfpy;) khwiy cU 𝐶 

tiff;Fwpf;fpwJ. 3 𝑚 jpzpitAk; 2 𝑉 

fdtsitAk; nfhz;l mNj ,yl;rpa thAtpdJ 

mKf;fj;jpdJ ntg;gepiyAldhd khwiyf; 

Fwpj;Jf; fhl;Lk; tiuG 

(1) 𝐴 (2) 𝐵 (3) 𝐶  

(4) 𝐷 (5) 𝐸 
 

22) ,yl;rpa thAnthd;W epiy 𝑎 ,y; ,Ue;J epiy 𝑐 ,w;F ,U 

ntt;NtW nrad;Kiwfs; 𝑎 → 𝑐 my;yJ 𝑎 → 𝑏 → 𝑐 %yk; 

nfhz;L nry;yg;glyhk;. Neubr; nrad;Kiw 𝑎 → 𝑐 ,d;NghJ 20 𝐽 

NtiyahdJ njhFjpahy; nra;ag;gl;bUf;ifapy; 30 𝐽 ntg;g 

khdJ njhFjpf;F Nru;f;fg;gLfpd;wJ. 𝑎 → 𝑏 → 𝑐  nrad;Kiwapy; 

25 𝐽 ntg;gkhdJ njhFjpf;F Nru;f;fg;gLfpwJ. 𝑎 → 𝑏 → 𝑐   

nrad;Kiwapd; NghJ njhFjpahy; nra;ag;gLk; Ntiy 

(1) 5 𝐽 (2) 10 𝐽 (3) 15 𝐽 (4) 20 𝐽 (5) 25 𝐽 
 

23) G+r;rpa mfj;jilAila ,yl;rpa mk;gpau;khdpAk; 

Kbtpyp mfj;jilAila ,yl;rpa Nthy;w;WkhdpAk; 

cUtpw; fhl;lg;gl;lthW ,izf;fg;gl;Ls;sJ. (fyj;jpd; 

mfj;jiliag; Gwf;fzpf;f) mk;gpau;khdp Nthy;w;khdp 

vd;gtw;wpd; thrpg;Gfs; KiwNa 

(1) 6.25 𝐴 > 3.75 𝑉 (2) 3.00 𝐴 > 5.00 𝑉 

(3) 3.00 𝐴 > 3.75 𝑉 (4) 6.00 𝐴 > 6.25 𝑉  

(5) 6.00 𝐴 > 5.00 𝑉 
 

24) rkgf;f Kf;Nfhz mupankhd;wpd; ,opTtpyfy; NfhzkhdJ mupaf;Nfhzj;jpw;F 

rkdhapd;> ,opT tpyfYf;Fupa gLNfhzk; 

(1) 60° (2) 30° (3) 45° (4) 𝑠𝑖𝑛−1 2
3   (5) 42° 

 

25) xUq;Ftpy;iynahd;W fz;Zf;F mz;ikahf gpbf;fg;gl;L cUg;ngUf;fp tpy;iyahf 

gad;gLj;jg;gLfpd;wJ. gpd;tUk; $w;Wf;fSs; rupahdJ 

(1) nghUshdJ Ftpaj;jpw;F rw;W mg;ghy; cs;sNghJ cau; cUg;ngUf;ftYitf; 

nfhLf;Fk;. 

(2) nghUshdJ tpy;iyapd; Ftpaj;jsj;jpYs;sNghJ cau; cUg;ngUf;ftYitf; 

nfhLf;Fk;. 

(3) tpk;gkhdJ tpy;iyapd; Ftpaj;jsj;jpy; cs;sNghJ cau; cUg;ngUf;ftYitf; 

nfhLf;Fk;. 

(4) tpk;gkhdJ fz;zpd; njspTg; ghu;itapd; ,opTj; J}uj;jpy; cUthFk; NghJ cau; 

cUg;ngUf;f tYitf; nfhLf;Fk;. 

(5) tpk;gj; J}ukhdJ tpy;iyapd; Ftpaj; J}uj;jpYk; rw;Wf; Fiwthf cs;sNghJ 

cau; cUg;ngUf;f tYitf; nfhLf;Fk;. 

𝑬 

𝟐 

𝑪 

𝑩 

𝑨 

𝑫 

𝟒 

𝟔 

𝟖 

𝟏𝟎 

𝜽℃ 

𝑷 

𝒄 𝒃 

𝒂 

𝑽 

𝟏𝟓 𝛀 

𝟓 𝛀 

𝟏. 𝟐𝟓 𝛀 

𝟐𝟎 𝑽  

𝑨 
𝑽 
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26) KiwNa +𝑄1 > −𝑄2 Vw;wq;fisf;  𝑄1 > 𝑄2  nfhz;Ls;s 𝑟1 , 𝑟2 

MiufisAila xU ika cNyhff; Nfhs XLfis cU 

fhl;LfpwJ. mtw;wpdJ nghJikak; 𝑂 ,ypUe;J msf;fg;gLk; 

J}uk; 𝑥 cldhd kpd;Gytypik 𝑒 ,dJ khwiyf; fhl;Lk; 

tiuG 

(1)  (2)  

 

 

 

 

 

(3) (4)  

 

 

 

 
 

(5)  

 
 

 

 

 

27) ,U gdpr;rWf;F tPuu;fs; cuha;tw;w gdpf;fl;bg; gug;G kPJ xUtiunahUtu; gpbj;Jj; 

js;Sfpd;wdu;. xU tPuupd; jpzpT 𝑀 MdJ kw;iwatuJ jpzpT 𝑚 I tpl 

mjpfkhdjhFk;. rpwpJ Neuj;jpd; gpd;du; ,t;tpU tPuu;fSk; 𝑑 vd;Dk; J}uj;jpy; 

fhzg;gl;bUg;gpd; ,e;Neuj;jpy; Fiwe;j jpzpTila tPuu; Muk;g ,lj;jpypUe;J 

efu;e;Js;s J}ukhdJ 

(1) 𝑑 (2) 
𝑑 𝑀

𝑚
 (3) 

𝑑 𝑚

𝑀
 (4) 

𝑑 𝑚

𝑀+𝑚
 (5) 

𝑑 𝑀

𝑀+𝑚
 

 

28) <u;f;fg;gl;l ,ioapd; topNa 𝑓 mjpu;ntz;izAilaJk;  𝐴 tPr;rj;ijAilaJk; 𝜆 

miy ePsj;ijAilaJkhd FWf;fiynahd;W 10 𝑚 𝑠−1 fjpAld; nry;fpd;wJ. 

,ioapy; VNjDk; xU Gs;spapd; mjpAau; fjp 1 𝑚 𝑠−1 k;> 𝐴 =  10−3 𝑚 ck; vdpd; 𝜆 

rkd; 

(1) 3 × 10−3 𝑚 (2) 2 × 10−2 𝑚 (3) 𝜋 × 10−2 𝑚  

(4) 2𝜋 × 10−2 𝑚 (5) 3𝜋 × 10−2 𝑚 
 

29) cUthdJ ,lQ;Ropj; jpirapy; tl;lg;ghijapy; khwhf; 

fjpAld; ,aq;fpf; nfhz;bUf;Fk; Gs;sp xyp Kjnyhd;iwf; 

fhl;LfpwJ. ,k;KjyhdJ 𝐴, 𝐵, 𝐶 vd;w Gs;spfspy; 

cs;sNghJ 𝑂 vd;w Gs;spapy; epiyahf ,Uf;Fk; mtjhdp 

nahUtUf;F ,k;Kjypdhy; fhyg;gLk; xypapd; kPbwdhdJ 

KiwNa 𝑓𝐴 , 𝑓𝐵 , 𝑓𝐶 vdj; Njhd;wpapUg;gpd; 

(1) 𝑓𝐴 > 𝑓𝐵 > 𝑓𝐶 (2) 𝑓𝐵 > 𝑓𝐶 > 𝑓𝐴 (3) 𝑓𝐴 = 𝑓𝐵 = 𝑓𝐶  

(4) 𝑓𝐵 > 𝑓𝐴 > 𝑓𝐶 (5) 𝑓𝐴 = 𝑓𝐵 > 𝑓𝐶 

𝑩 

𝑪 

𝑨 

𝑶 

𝑬 

𝒓𝟏 𝒓𝟐 𝒙 

𝑬 

𝒓𝟏 𝒓𝟐 𝒙 

𝑬 

𝒓𝟏 𝒓𝟐 𝒙 

𝑬 

𝒓𝟏 𝒓𝟐 𝒙 

𝑬 

𝒓𝟏 𝒓𝟐 𝒙 

𝒓𝟏 

𝒓𝟐 

𝑩 

𝒙 
𝑶 

𝑨 
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30) fhl;lg;gl;Ls;s mupaj;jpy; KwpTr; Rl;b  2 MFk;. gpd;tUk; $w;Wf;fisf; fUJf. 

(A) gLNfhzk; 𝑖 ia mjpfupf;Fk; NghJ ntspg;gL Nfhzk; 𝑒 

gbg;gbahff; FiwAk;. 

(B) mupaf;Nfhzk; 45° vdpd; gLNfhzk; 𝑖 = 0° MFk; NghJ fjpu; 

mupaj;jpD}L Neuhfr; nry;Yk;. 

(C) fjpupd; nkhj;jtpyfy; Nfhzk;  𝐷 = 𝑖 + 𝑒 − 𝐴 

,f; $w;Wf;fSs; cz;ikahdJ / cz;ikahdit 

(1) A kl;Lk; (2) B kl;Lk; (3) C kl;Lk;  

(4) A, C kl;Lk; (5) A, B, C vy;yhk; cz;ikaw;wit 

 

31) glj;jpy; fhl;bathW 𝑀 jpzpTila nghl;;Nfhsnkhd;wpDs; 𝑚 

jpzpT xd;W itf;fg;gl;Ls;sJ. 𝑚 jpzptpy; 𝑀 jpzpTila 

Nfhsj;jpdhy; njhopw;gLk; <u;g;G tpir 

(1) 
𝐺𝑀𝑚

𝑅1
2  (2) 

𝐺𝑀𝑚

𝑟2  (3) 
𝐺𝑀𝑚

 𝑅1−𝑟 2  

(4) 
𝐺𝑀𝑚

𝑅2
2  (5) G+r;rpak; 

 
32) Muk;gj;jpy; Xa;T epiyapy; ,Ue;Js;s 

thfdnkhd;wpd; kPJ njhopw;gLk; 

tpisAs; tpirapdJ Neuj;Jldhd 

khwy; cUtpw; fhl;lg;gl;Ls;sJ.  

 
,t;thfdj;jpdJ ,lg;ngau;r;rpapdJ mNj 

Neu Mapilapy; cs;s Neuj;Jldhd 

khwiyj; jpwk;glf; fhl;Lk; tiuG 

 

(1)  (2)  

 

 

 

 

 

 
 

(3)  (4)  

 

 

 

 

 

 

 (5) 

 

 

 

 

 

𝒕𝟏 𝒕𝟐 𝒕𝟑 𝒕𝟒 

t
pi
r
 

Neuk; 

 

𝟎 

𝑹𝟐 

𝑹𝟏 

𝒎 
𝒓 

𝑴 
,
l
g
;n
g
a
u;r
;r
p 

 

Neuk; 𝒕𝟏 𝒕𝟐 𝒕𝟑 𝒕𝟒 𝟎 𝒕𝟏 𝒕𝟐 𝒕𝟑 𝒕𝟒 Neuk; 

 

,
l
g
;n
g
a
u;r
;r
p 

𝟎 

,
l
g
;n
g
a
u;r
;r
p 

 

Neuk; 

 

𝒕𝟏 𝒕𝟐 𝒕𝟑 𝒕𝟒 𝟎 

,
l
g
;n
g
a
u;r
;r
p 

 

𝒕𝟏 𝒕𝟐 𝒕𝟑 𝒕𝟒 𝟎 
Neuk; 

 

𝟎 ,
l
g
;n
g
a
u;r
;r
p 

 

Neuk; 

 

𝒕𝟏 𝒕𝟐 𝒕𝟑 𝒕𝟒 

𝑨 

𝒆 

𝒊 
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33) cNyhfj; jfL xd;wpd; kPJ ,U tl;l tbthd 

Jisfs; ,lg;gl;bUg;gij cU fhl;Lfpd;wJ. 𝑃, 𝑄 
vd;gd ,t;tl;lq;fspd; gupjpapYs;s ,U Gs;spfshFk;. 

,j;jfl;lhdJ ntg;gepiy mjpfupf;fg;gLifapy; 𝑃, 𝑄 
vd;gtw;Wf;F ,ilapYs;s Ntwhf;fkhdJ 

(1) mjpfupf;Fk;.  

(2) FiwtilAk;. 

(3) khw;wkilahJ. 

(4) Gs;spfspd; rhu;G epiyiag; nghWj;J mjpfupf;Fk; my;yJ FiwtilAk;. 

(5) Kjypy; mjpfupj;J gpd;du; FiwtilAk;. 
 

34) tpy;iynahd;W 5 𝑐𝑚 khag; nghUl;J}uj;jpw;F 10 𝑐𝑚 kha tpk;gj;J}uk; ngwg;gLkhapd; 

,t;tpy;iyahdJ 

(1) 
5

3
 𝑐𝑚 Ftpaj; J}uKila FopT tpy;iy  

(2) 15 𝑐𝑚 Ftpaj; J}uKila FopT tpy;iy 

(3) 
10

3
 𝑐𝑚 Ftpaj; J}uKila FtpT tpy;iy 

(4) 
10

3
 𝑐𝑚 Ftpaj; J}uKila FopT tpy;iy 

(5) 
5

3
 𝑐𝑚 Ftpaj; J}uKila FtpT tpy;iy 
 

35) jpzpT Gwf;fzpf;fj;jf;f ,uz;L gpsh];upf; igfs; xt;nthd;wpYk; 𝑁 ru;trkdhd 

ge;Jfis Muk;gj;jpy; nfhz;bUf;FkhW Fwpj;j ,ilj;J}uj;jpy; itf;fg;gl;Ls;sd. 𝑛 
ge;Jfis xU igapypUe;J kw;iwajw;F ,lkhw;wpagpd; (,ilj;J}uk; khwhjpUf;f) 

mtw;Wf;fpilapYs;s Gjpa <u;g;G tpirahdJ Muk;gg; ngWkhdj;jpd; 5
9  klq;fhf 

khw;wkilAnkdpy; 𝑛 𝑁  vd;w tpfpjkhdJ 

(1) 
1

4
 (2) 

1

3
 (3) 

1

2
 (4) 

2

3
 (5) 

3

4
 

 

36) 20 𝐽 𝐾−1ntg;gf; nfhs;ssTila xU ntg;gkhdpahdJ Gwf;fzpf;fj;jf;f ntg;gf; 

nfhs;ssTila ghj;jpuj;jpy; cs;slf;fg;gl;bUf;Fk; 200 𝐽 𝐾−1 ntg;gf; nfhs;ssTila 

jputnkhd;wpDs; itf;fg;gLifapy; ntg;gkhdp thrpg;ghdJ 10℃ ,ypUe;J 70℃ ,w;F 

cau;tilfpwJ. ntg;gkhdpia itg;gjw;F rw;W Kd;ghf jputj;jpdJ ntg;gepiy  

(℃ ,y;) 

(1) 70.0 (2) 75.5 (3) 76.0 (4) 76.4 (5) 77.0 
 

37) 𝑛 KwpTr;Rl;bAila jputnkhd;W nfhs;fynkhd;wpd; miug;gq;if epug;gpAs;sJ. 

nfhs;fydJ kpFjp miug;gq;fhdJ 1.5 𝑛 KwpTr;Rl;bAila KjyhtJ jputj;Jld; 

fyf;fhj NtnwhU jputj;jpdhy; epug;gg;gl;Ls;sJ. nfhs;fyj;jpd; Njhw;w MokhdJ 

mjdJ cz;ik Moj;jpd; 50% Mff; fhzg;gbd; 𝑛 ,dJ ngWkhdk; 

(1) 1.33 (2) 1.41 (3) 1.50 (4) 1.67 (5) 1.72 
 

38) nrg;Gf; fk;gpnahd;wpd; jil 10 Ω MFk;. ,f;fk;gpahdJ cUf;fg;gl;L Kd;ida 

ePsj;jpd; ,U klq;F ePsq;nfhz;ljhf cUthf;fg;gbd; ,f;fk;gpapd; Gjpa jil 

(1) 2.5 Ω (2) 5 Ω (3) 10 Ω (4) 20 Ω (5) 40 Ω 
 

39) Nfhsnkhd;wpd; Nkw;gug;Gf;Fk; mk;Nkw;gug;gpypUe;J 10 𝑚 NkYs;s Gs;sp 𝑃 ,w;Fk; 

,ilapYs;s <u;g;gOj;j tpj;jpahrkhdJ 8.0 𝐽 𝑘𝑔−1 MFk;. NfhspdJ Nkw;gug;Gf;F 

mz;ikapy; cs;s Gs;spapy; <u;g;Gg;Gy typikahdJ 

(1) 0.4 𝑁 𝑘𝑔−1 (2) 0.8 𝑁 𝑘𝑔−1 (3) 4.25 𝑁 𝑘𝑔−1 (4) 8.0 𝑁 𝑘𝑔−1 (5) 80 𝑁 𝑘𝑔−1 

𝑷 

𝑸 
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40)  

 

 

 

 

 

 

kpd;Ndw;wk; +𝑞 IAk; ,uz;L fTr Nkw;gug;Gf;fs; 𝑆1  (miuf;Nfhsk;) kw;Wk; 𝑆2 

(cUis) vd;gtw;iwAk; nfhz;l %d;W ntt;NtW xOq;fikg;Gf;fis cUf;fs; 

𝐴, 𝐵, 𝐶 vd;gd fhl;Lfpd;wd. 𝜓𝐶 > 𝜓𝑆 vd;gd KiwNa miuf;Nfhs> cUis fTr 

Nkw;gug;GfspD}lhd kpd;ghaq;fis KiwNa tifFwpg;gpd; gpd;tUtdtw;Ws; 

rupahdJ.  

 
(A) (B) (C) 

(1) 𝜓𝐶 = 𝜓𝑆 =
𝑞

2𝜖0
 𝜓𝐶 = 𝜓𝑆 =

𝑞

2𝜖0
 𝜓𝐶 = 𝜓𝑆 =

𝑞

2𝜖0
 

(2) 𝜓𝑆 = 𝜓𝐶 = 0 𝜓𝐶 = 𝜓𝑆 =
𝑞

2𝜖0
 𝜓𝐶 = 𝜓𝑆 =

𝑞

2𝜖0
 

(3) 𝜓𝑆 = 𝜓𝐶 = 0 𝜓𝑆 > 𝜓𝐶 >
𝑞

2𝜖0
 𝜓𝐶 > 𝜓𝑆 >

𝑞

2𝜖0
 

(4) 𝜓𝑆 =
𝑞

2𝜖0
 , 𝜓𝐶 = 0 𝜓𝑆 =

𝑞

2𝜖0
 , 𝜓𝐶 >

𝑞

2𝜖0
 𝜓𝐶 >

𝑞

2𝜖0
 , 𝜓𝑆 <

𝑞

2𝜖0
 

(5) 𝜓𝑆 = 𝜓𝐶 =
𝑞

2𝜖0
 𝜓𝑆 = 𝜓𝐶 =

𝑞

2𝜖0
 𝜓𝐶 >

𝑞

2𝜖0
 , 𝜓𝑠 <

𝑞

2𝜖0
 

 

41) 450 𝑘𝑔 jpzpTila vupnghUspdhy; epug;gg;gl;Ls;s 50 𝑘𝑔 jpzpTila nuhf;fw; 

xd;whdJ 2 𝑘𝑚 𝑠−1 vd;w cau; fjpAld; tpisTfs; ntspNaw;wf; $bajhAs;sJ. 

,jid mjdJ nrYj;Jk; NkilapypUe;J kl;Lkl;lhf epiyf;Fj;jhf cau;j;Jtjw;Fupa 

vupnghUs; Efu;T tPjk; 

(1) 2.5 𝑘𝑔 𝑠−1 (2) 5 𝑘𝑔 𝑠−1 (3) 7.5 𝑘𝑔 𝑠−1  

(4) 10 𝑘𝑔 𝑠−1 (5) 12.5 𝑘𝑔 𝑠−1 
 

42) Jzpf;ifnahd;W fpilf;F 𝜃 Nfhzk; mikf;Fk; tifapy; 𝑢 vd;Dk; fjpAld; 

jiuapypUe;J Nky;Nehf;fp vwpag;gl;lJ. Jzpf;ifahdJ mjpAau; Gs;spapy; cs;sNghJ 

(tspj;jiliag; Gwf;fzpf;f) 

(A) ghijapd; tistpdhiu 
𝑢2𝑐𝑜𝑠 2𝜃

𝑔
 

(B) Jzpf;ifapd; njhlyp topNaahd Mu;KLfy; 𝑔 sin𝜃 

(C) Jzpf;ifapd; ce;jkhw;w tPjk; G+r;rpak; 

(1) A kl;Lk;   

(2) B kl;Lk;  

(3) C kl;Lk; 

(4) A Ak; B Ak; kl;Lk;  

(5) A Ak; C Ak; kl;Lk; 

+𝒒 

𝑩 

𝑺𝟏 

𝑺𝟐 

+𝒒 +𝒒 

𝑨 𝑪 
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43) 𝑘1 > 𝑘2 vd;w ntg;gf; flj;jhWfisf; nfhz;litAk; KiwNa ℓ1 > ℓ2 vd;w 

ePsq;fisf; nfhz;litAkhd Nfhy;fisf; nfhz;L cUthf;fg;gl;l 

ntg;gf;fhtyplg;gl;l Nru;j;jpf; Nfhypd; xU KidahdJ 𝑇1 vd;w ntg;gepiyapYk; 

kWKid 𝑇2 vd;w ntg;gepiyapYk; Ngzg;gl;Ls;sJ. ,f;Nfhy;fspd; ,ilKfj;jpd; 

ntg;gepiyahdJ 

 

 
 

 

(1)   
𝑘1ℓ1𝑇1+𝑘2ℓ2𝑇2

𝑘1ℓ1+𝑘2ℓ2
  (2)  

𝑘1ℓ1𝑇1+𝑘1ℓ1𝑇2

𝑘1ℓ1+𝑘2ℓ2
 (3)  

𝑘2ℓ1𝑇1+𝑘1ℓ2𝑇2

 𝑘2ℓ1+𝑘1ℓ2 
 

(4)   
𝑘1ℓ2𝑇1+𝑘2ℓ1𝑇2

𝑘1ℓ2+𝑘2ℓ1
  (5) 

𝑘1ℓ1𝑇1−𝑘2ℓ2𝑇2

𝑘1ℓ1−𝑘2ℓ2
 

 
44) ,Uk;Gf; Fw;wpnahd;W 0℃ ,Ys;s ,urj;jpDs; mjdJ fdtstpd; 𝑘1 vd;w gpd;dk; 

mkpo;e;Js;sthW kpjf;fpwJ. 60℃ apYs;s ,urj;jpDs; ,f;Fw;wpahdJ mjd; 

fdtstpd; 𝑘2 vd;w gpd;dk; mkpo;e;Js;sthW kpjf;fpwJ. 𝛾𝐹𝑒 > 𝛾𝐻𝑔 vd;gd KiwNa 

,Uk;gpdJk; ,urj;jpdJk; fdtsT tpupT Fzfq;fshf ,Ug;gpd; 
𝑘1

𝑘2
 vd;w tpfpjkhdJ  

(1) 
1+60 𝛾𝐹𝑒

1+60 𝛾𝐻𝑔
 (2) 

1−60 𝛾𝐹𝑒

1+60 𝛾𝐻𝑔
 (3) 

1+60 𝛾𝐹𝑒

1−60 𝛾𝐻𝑔
 (4) 

1+60 𝛾𝐻𝑔

1+60 𝛾𝐹𝑒
 (5) 

1−60 𝛾𝐻𝑔

1+60 𝛾𝐹𝑒
 

 
45) cNyhff; Nfhsnkhd;W ,uz;L rkdhdjhfTk; 

vjpuhdjhfTk; kpd;Ndw;wg;gl;l tisthf;fg;gl;l cNyhfj; 

jfLfSf;fpilapy; itf;fg;gl;bUg;gij cU fhl;LfpwJ. 

jfLfSf;F ,ilapy; kpd;Gyf; NfhLfisj; jpwk;gl tif 

Fwpg;gJ 

 

 

 

 
 
 (1) (2) (3) (4) (5) 
 

46) re;jpuid Nehf;fp 106 𝑚 𝑠−1 fjpAld; nry;Yk; nwhf;fw;wpy; ,Ue;J 5700 𝐴° 

miyePsKila xsp fhyg;gLfpd;wJ. G+kpapy; ,Ue;J mtjhdpg;gtUf;F miy 

ePsj;jhy; Vw;gl;l khw;wk; (Doppler shift) 

(1) 0.2 𝐴° (2) 2 𝐴° (3) 19 𝐴° (4) 20 𝐴° (5) 200 𝐴° 

 

47) tspkz;ly ntg;gepiy 30℃ MfTs;s xU ehspy; milj;j miw xd;wpd; 

ntg;gepiyahdJ tspg;gjkhf;fp xd;wpd; %yk; 25℃ ntg;gepiyapy; Ngzg;gLfpd;wJ. 

miwf;F cl;Gwj;jpYk; ntspg;Gwj;jpYk; gdpgLepiyfs; KiwNa 20℃ > 25℃ Mf 

cs;sd. tspkz;lyj;jpd; njhlu;G <ug;gjd; 80% Mff; fhzg;gl;lJ vdpd; 

miwapDs;Ns njhlu;G <ug;gjd; (20℃ ,Yk; 30℃ ,Yk; epuk;gyhtp mKf;fk; 

KiwNa (2.18 × 103 𝑃𝑎 > 4.08 × 103 𝑃𝑎 MFk;) 

(1) 53% (2) 60% (3) 67% (4) 80% (5) 100% 

+ 
+ 
+ 
+ 

+ 

− 
− 
− 
− 

− 
𝑨 𝑩 

𝑻𝟏 
𝒌𝟏 
𝓵𝟏 𝓵𝟐 

𝒌𝟐 
𝑻𝟐 
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48) glj;jpy; khWk; jil 𝑅 mjd; KOtPr;R 0 ,ypUe;J 

10 MΩ tiu khw;wg;gLk; NghJ 𝑃𝑄 tpw;F ,ilapy; 

ngwf;$ba jilapd; mz;zsthd tPr;R 

(1) 0 − 104Ω (2) 10 − 104Ω  

(3) 10 − 107Ω (4) 10 − 1011Ω  

(5) 104 − 107Ω 
 

49)  

 

𝐴𝐵 Kbtplq;fSf;fpilapy; mOj;jkhdp xd;W njhLf;fg;gLk; NghJ rkepiyg;gLj;Jk; 

ePsk; 64 𝑐𝑚.  𝐴𝐶 Kbtplq;fSf;fpilapy; mOj;jkhdp xd;W njhLf;fg;gLk; NghJ 

rkepiyg;gLj;Jk; ePsk; 8.0 𝑐𝑚. 𝐵𝐶 Kbtplq;fSf;fpilapy; jFe;;jthW mOj;jkhdp 

njhLf;fg;gLk; NghJ rkepiyg;gLj;Jk; ePsk; 

(1) 8.0 𝑐𝑚 (2) 56 𝑐𝑚 (3) 64 𝑐𝑚 (4) 72 𝑐𝑚 (5) 68 𝑐𝑚 
 

50)  

 

 

 

 

 

glj;jpy; fhl;lg;gl;l fpilahd jiu topNaAk; fpilAld; 𝜃 rha;e;Js;s rha;jsk; 

topNaAk; khgps; 𝐴 MdJ tOf;fhky; cUs;fpd;wJ. mjpAau; Gs;sp 𝑍 milfpd;wJ. 

(A) khgpspy; 𝑋 ,y; ,Ue;J 𝑌 tiu cuha;T tpir njhopw;glhJ. Mdhy; 𝑌 apypUe;J 

𝑍 tiu fPo;Nehf;fpa jpirapy; cuha;Ttpir njhopw;gLk;. 

(B) khgpshdJ 𝑌 ,ypUe;J 𝑍 tiu kzpf;$l;Lj; jpirapy; RoYk;. gpd;du; 𝑍 ,ypUe;J 

𝑋 tiu kzpf;$l;Lj; jpirf;F vjpu;j;jpirapy; RoYk;. 

(C) ,af;fj;jpd; NghJ nghwpKiwrf;jp fhf;fg;gLk;. 

gpd;tUk; $w;Wf;fspy; rupahdJ/ rupahdit 

(1) A kl;Lk;   

(2) A Ak; B Ak; kl;Lk;  

(3) A Ak; C Ak; kl;Lk;  

(4) B Ak; C Ak; kl;Lk;  

(5) A, B, C vy;yhk; 

𝟏𝟎 𝛀 

𝟏𝟎𝟒𝛀 

𝟏𝟎𝟕𝛀 𝟎 

𝑸 𝑷 

𝑨 𝑩 𝑪 

𝑨 

𝑽 𝜽 

𝒉 

𝑿 𝒀 

𝒁 
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gFjp - II A 

mikg;Gf; fl;Liu tpdhf;fs; 

ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 

01) rPuhd tpl;lk; 𝑑 (mz;zsthf 0.4 𝑚𝑚) I cila fk;gpiaf; nfhz;L ,Wf;fkhf 

tupag;gl;l tpw;RUs; xd;iw cU I fhl;LfpwJ. tpw;RUshdJ Vwj;jho 4 𝑐𝑚 

tpl;lKilaJk; ru;trkdhdJkhd 𝑁 tl;lj; jlq;fisf; nfhz;ljhFk;. 𝐿 MdJ ,t; 

tpw;RUspd; nkhj;j ePskhFk;. 

 

 

 

 

 

 

 

 
(a) i) 𝑑 ,w;fhd Nfhit xd;iw 𝑁 ,Yk; 𝐿 ,Yk; vOJf. 

  .................................................................................................................................................................................  

ii) kPw;wu;f;Nfhnyhd;iwg; gad;gLj;jp fk;gpapd; tpl;lk; 𝑑 I 𝑚𝑚 ,d; ,uz;lhk; 

jrkjhdj;Jf;F (0.01 𝑚𝑚) jpUj;jkhf mstpLtjw;F xU khztd; 

cj;Njrpj;jpUg;gpd; ,e;Nehf;fj;Jf;fhf tupr;RUspy; ,Uf;fNtz;ba jlq;fsJ 

Fiwe;jgl;r vz;zpf;if ahjhapUj;jy; Ntz;Lk;? (rhil : ∆𝑑 =
∆𝐿

𝑁
) 

  .................................................................................................................................................................................  

  .................................................................................................................................................................................  

 

(b) tupr;RUspy; fhzg;gl;l jlq;fspd; cz;ik vz;zpf;ifahdJ gFjp a (ii) ,y; 

jug;gl;l jpUj;jj;Jld; 𝑑 I mstpLtjw;Fg; NghjhjpUg;gij czu;e;j khztd; 

,e;Nehf;fj;Jf;fhd Ez;khdpj; jpUFf;fzpr;rpiag;  gad;gLj;j cj;Njrpf;fpwhd;. 

,jd;NghJ khztdhy; ngwg;gl;l 5 thrpg;Gf;fs; fPNo jug;gl;Ls;sd. 

0.41 𝑚𝑚 > 0.41 𝑚𝑚 > 0.42 𝑚𝑚 > 0.40 𝑚𝑚 > 042 𝑚𝑚 

i) Ez;khdpj; jpUFf;fzpr;rpapd; ,opntz;zpf;if ahJ? 

 .................................................................................................................................................................................  
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ii) 𝑑 ,d; ruhrupg; ngWkhdj;ijf; fhz;f. 

 .................................................................................................................................................................................  

 .................................................................................................................................................................................  

iii) cU 2 MdJ ,e;Ez;khdpj; jpUFf; fzpr;rpapd; G+r;rpa 

tOitj; Jzptjw;fhf mJ nrg;gQ; nra;ag;gl;l 

epiyapy; cs;s epiyikiaf; fhl;LfpwJ. 

,jd;gb fk;gpapd; tpl;lj;jpdJ jpUj;jg;gl;l ngWkhdk; 

ahJ? (𝑚𝑚 ,y;) 

 .................................................................................................................................................................................  

 .................................................................................................................................................................................  

 .................................................................................................................................................................................  

iv) ,g;NghJ tpw;RUspdJ fdtsitf; fzpf;f Ntz;bapUg;gjhff; fUJf. 

,jw;fhf fk;gpahdJ tpl;lk; 𝑑 ,w;F ,d;ndhU mstPL ngwg;gl;bUj;jy; 

Ntz;Lk;. 

1) mt;tstPL ahJ?  ...............................................................................................................................  

2) ,t;tstPl;Lf;Fj; Njitahd mstPl;L cgfuzk; ahJ? 

 .........................................................................................................................................................................  

v) tpw;RUspdJ jputpaj;jpd; fdtsT 𝑉 ,w;Fupa Nfhitnahd;iw 𝑁, 𝑑 kw;Wk; 

𝑋 rhu;ghf vOJf. 

 .................................................................................................................................................................................  

 

02) Nrspd; Kiwiag; gad;gLj;jp cNyhfk; xd;wpdJ ntg;gf;flj;jhiwj; Jzptjw;Fupa 

gupNrhjid mikg;gpdJ gFjpia cU fhl;LfpwJ. 

 

 

 

 

 

 
 

 

 

 
(a) 𝑃, 𝑄, 𝑅, 𝑆 vd;Dk; $Wfis ,dq;fhz;f. 

𝑃 -  ...............................................................................  𝑄 -  .........................................................................  

𝑅 -  ...............................................................................  𝑆 -  ..........................................................................  

(b) 𝑆 ,D}lhf ePiug; ghar; nra;Jk;> msTr; rhbapDs; ePiur; Nrfupj;Jf; 

nfhs;tjw;Fkhf ,wg;gu;f; Foha;fis vt;tpjk; njhLg;gPnud;gij NkYs;s 

cUtpy; Fwpj;Jf; fhl;Lf. 

𝟎 
𝟒𝟓 

𝑨 

𝑩 

𝑻𝟏 𝑻𝟐 

𝑻𝟑 𝑻𝟒 

𝑷 

𝑸 𝑺 

𝑪 𝑫 
𝑹 

msTr;rhb 
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(c) ,g;gupNrhjidia Nkw;nfhs;tjw;Fj; Njitahd Nkyjpf cgfuzq;fisf; 

Fwpg;gpLf. 

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

(d) ePuhtpahdJ 𝐵 ,D}lhfr; nrYj;jg;glhJ 𝐴 ,D}lhfr; nrYj;jg;gLtNj 

rpwe;jjhFk;. ,jw;Fupa ,U fhuzq;fisf; Fwpg;gpLf. 

i)  .................................................................................................................................................................................  

ii)  .................................................................................................................................................................................  

(e) njhFjpahdJ cWjpepiyia va;jpAs;sJ vd;gij vt;tpjk; ePu; cWjpg;gLj;JtPu;? 

 ..........................................................................................................................................................................................  

(f) ,g;gupNrhjid njhlu;ghf gpd;tUk; jfty;fs; ngwg;gl;Ls;sd. 

ntg;gkhdp  𝑇1 ,dJ thrpg;G   𝜃1 = 79.0℃ 

ntg;gkhdp  𝑇2 ,dJ thrpg;G  𝜃2 = 65.0℃ 

ntg;gkhdp  𝑇3 ,dJ thrpg;G  𝜃3 = 40.0℃ 

ntg;gkhdp  𝑇4 ,dJ thrpg;G  𝜃4 = 31.0℃ 

3.0 epkpl Neuj;jpy; Nrfupf;fg;gl;l ePupd; jpzpT = 0.4 𝑘𝑔 

cNyhff;Nfhypd; FWf;Fntl;Lg;gug;G = 1.2 × 10−3 𝑚2 

ntg;gkhdpapd; 𝑇1 > 𝑇2 vd;gtw;Wf;F ,ilapYs;s J}uk; (𝑑) = 8.0 𝑐𝑚 

ePupd; jd;ntg;gf; nfhs;ssT (𝑆𝑤) = 4200 𝐽 𝑘𝑔−1 𝐾−1 

cNyhfj;jpd; ntg;gf;flj;jhiwf; (𝑘) fzpf;f.  

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

(g) ePupd; gha;r;ry; tPjkhdJ cau;thfg; Ngzg;gl;bUg;gpd; 𝑘 ,w;Fg; ngwg;gl;l 

ngWkjpapd; jpUj;jkhdJ Fiwthf ,Ue;jpUf;Fnkd ckJ ez;gd; 

Fwpg;gpLfpd;whu;. mtuJ $w;iw ePu; Vw;Wf;nfhs;tPuh? fhuzk; $Wf. 

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  

 ..........................................................................................................................................................................................  
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03) nghUj;jkhd xUq;Ftpy;iynahd;iwg; gad;gLj;jp tpuptpy;iynahd;wpdJ Ftpaj; 

J}uj;ijj; jPu;khdpf;Fk; gupNrhjidapd; Muk;gj;jpy; Gs;spg; nghUs; xd;wpd; (𝑂) 

xUq;F tpy;iyapdhy; (𝐿1) kl;Lk; cUthf;fg;gLk; njspthd tpk;gkhdJ jpiuapy; (𝑆) 

ngwg;gLk;. 𝐿1 ,w;Fk; 𝑆 ,w;Fk; ,ilapYs;s Ntwhf;fk; (𝑥 vd;f) mstplg;gLk; 

gpd;du; fPNoAs;s cUtpw; fhl;lg;gl;lthW tpuptpy;iy  𝐿2  MdJ 𝐿1 ,w;Fk; 𝑆 ,w;Fk;  

,ilapy; itf;fg;gl;L (𝑂, 𝐿1 vd;gtw;wpd; epiyfis khw;whJ) njspthd (,Wjp) 

tpk;gkhdJ jpiuapd; gpwpnjhU epiyapy; ngwg;gLk;. 𝐿2 ,w;Fk; 𝑆 ,w;Fk; 

,ilapYs;s J}uk; (𝑦 vd;f) mstplg;gLk;. 

 

 

 

 

 

 

(a) ,g;gupNrhjidapy; nghUshfg; gad;gLj;jg;glf;$ba jFe;j cUg;gbnahd;iwf; 

Fwpg;gpLf. 

 

 ..........................................................................................................................................................................................  

(b) i) 𝑆 ,y; ,Wjp tpk;gj;jpdJ cUthf;fj;ijf; fhl;LKfkhf 𝑂 ,ypUe;J 

ntspg;gLk; ,U fjpu;fsJ ghijia tiuf. 

 ii) ,t;tpk;gj;ij jpiuapy; ngWtjw;Fupa gupNrhjidr; nrad;Kiwiaf; 

Fwpg;gpLf. 

 

   .................................................................................................................................................................................  

   .................................................................................................................................................................................  

(c) 𝑥, 𝑦 vd;w ,U mstPLfSf;F Nkyjpfkhf Xu; mstPL ngwg;gly; Ntz;Lk;. 

,t;tstPL ahJ? 

 

 .................................................................................................................................................................  (𝑧 vd;f) 

(d) i) tpuptpy;iy 𝐿2 ,w;Fupa nghUs; J}uk; (𝑢) tpk;gj;J}uk; (𝑣) vd;gtw;Wf;Fupa 

Nfhitfis 𝑥, 𝑦, 𝑧 rhu;ghf vOJf. 

 

𝑢 =  ....................................................................  𝑣 =  .......................................................................  

ii) Vfgupkhz tiuG Kiwiag; gad;gLj;jp tpuptpy;iyapd; Ftpaj;J}uk;> 𝑓 

MdJ Jzpag;glNtz;bapUg;gpd; ,e;Nehf;fj;Jf;fhd tpy;iyr; rkd;ghl;il 

kPs xOq;FgLj;Jf. (𝑢,   𝑣,   𝑓 rhu;gpy;) ePu; gad;gLj;j cj;Njrpj;Js;s 

Fwptof;ifj; njspthff; Fwpg;gpLf. 

 

  .................................................................................................................................................................................  

  .................................................................................................................................................................................  

  .................................................................................................................................................................................   

𝑳𝟏 𝑳𝟐 𝑺 𝟎 
 
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iii) gFjp d (ii) cld; njhlu;Gila Vfgupkhz 

tiugpdJ gUk;gb tiuig tiuf. 

rhuhkhwp> rhu;khwp vd;gtw;iw mr;Rfspy; 

njspthff; Fwpg;gpLf.  

 

 (d (ii) ,y; nghUs; J}uk;> tpk;gj;J}uk; 

vd;gtw;wpw;Fg; gad;gLj;jg;gl;l Fwptof;fpw;F Vw;g) 
 

 

iv) tiugpypUe;J 𝑓 MdJ vt;tpjk; Jzpag;glyhk;? 

  .................................................................................................................................................................................  
 
 

04) (a) rlg;nghUnshd;wpy; epiykpd;Ndw;wj;ij Vw;gLj;jf;$ba %d;W topKiwfisAk; 

Fwpg;gpLf. 

  ..........................................................................................................................................................................................  

(b) gFjp (a) ,y; Fwpg;gplg;gl;l xU topKiwiaf; nfhz;L Muk;gj;jpy; 

kpd;Ndw;wg;gl;buhj rpwpa cNyhff;Nfhsk; 𝐴 MdJ epiykpd;Ndw;wg;gLtjw;Fupa 

gbKiwfis cU I fhl;LfpwJ. 
 

 

 

 

 

 

 

 

 

 NkNy fhl;lg;gl;Ls;s xt;nthU gbKiwapd; NghJk; 𝐴 ,Ys;s kpd;Ndw;wq;fs; 

Fwpf;fg;glhJ tplg;gl;Ls;sd. mj;Jld; gbKiwfs; II, III vd;gtw;wpy; B ,Yk; 

kpd;Ndw;wq;fs; Fwpf;fg;gltpy;iy. mtw;iwf; Fwpj;Jf; fhl;Lf. 

(c) ,g;NghJ Nfhsk; 𝐴 MdJ  +𝑄1 vd;Dk; epiy kpd;Ndw;wj;ijg; ngw;wpUg;gjhff; 

fUJf. (cU II) 

 

 
 

 

 

 

 

 

 

 

 

 

cU (I) 

I 

II 

IV 

III 

A B 

 

𝒓 𝒓 
𝑶 𝑺 𝑳 𝑴 

𝑨 

Neu; 𝒙 mr;R 

cU (II) 
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i) ,f;Nfhsj;ijr; #oTs;s kpd;Gyj;ijf; fhl;Ltjw;fhf kpd;tpirf;NfhLfis 

tiuf. (jbj;j NfhLfisg; gad;gLj;Jf) 

 

ii) ,f;Nfhsj;ijr; #o %d;W rk mOj;j Nkw;gug;Gfisf; Fwpj;Jf; fhl;Lf. 

Fw;wpl;l NfhLfisg; gad;gLj;Jf. 

 

(d) i) fTrpd; Njw;wj;ijg; gad;gLj;jp Gs;sp 𝐿 ,y; kpd;Gytypikiaf; fhz;gjw;Fg; 

nghUj;jkhd fTr Nkw;gug;ig cU II ,y; tiue;J mjid 𝐺𝑆 vdg; 

ngaupLf. 

 

 ii) fTrpd; Njw;wj;ijg; gad;gLj;jp 𝐿 ,Ys;s kpd;Gy typikf;Fupa Nfhitiag; 

ngWf.  

   .................................................................................................................................................................................  

   .................................................................................................................................................................................  

   .................................................................................................................................................................................  

   .................................................................................................................................................................................  

   .................................................................................................................................................................................  

 

 iii) Neu; 𝑥 mr;rpd; jpirapy; ikak; 𝑂 ,ypUe;J msf;fg;gLk; J}uj;Jld; 

kpd;Gytypikapd; khwiyf; fPNo jug;gl;Ls;s mr;Rfspy; tiuf. 

    

   

   

   

 

 

 

 

(e) i) Gs;sp 𝐿 ,y; kpd;dOj;jj;Jf;Fupa Nfhitnahd;iw vOJf. 

   .................................................................................................................................................................................  

 ii) +𝑄2 vd;Dk; kpd;Ndw;wj;ij Gs;sp 𝑀 ,ypUe;J Gs;sp 𝐿 ,w;F (cU II Ig; 

ghu;f;f) nfhz;L tUtjw;Fr; nra;ag;glNtz;ba Ntiy ahJ? 
 

   .................................................................................................................................................................................  

 

 

 

𝑬 

𝒙 
𝑺 𝑳 
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𝟑𝟎. 𝟎 𝒎𝒔−𝟏 𝟑𝟎. 𝟎 𝒎𝒔−𝟏 

𝑨 𝑩 

 
 

 

 

 

 

 

 

gFjp - II B 

fl;Liu tpdhf;fs; 

ehd;F tpdhf;fSf;F kl;Lk; tpil vOJf. 

01) (a) ,uz;L fhu;fs; 𝐴, 𝐵 vd;gd cU I ,y; fhl;lg;gl;lthW xU ePz;l Neu;g;ghij 

topNa 30.0 𝑚 𝑠−1  Ntfj;Jld; 𝑑 ,ilj;J}j;jpy; gazpf;fpd;wd.  
 
 
 

 
fhu; 𝐴 ,Dila rhujp jdf;F Kd;Nd nkJthfr; nry;Yk; thfdnkhd;iwf; fz;L 

rLjpahfj; jLg;Gf;fisg; gpuNahfpj;J jdJ Ntfj;ij 22.0 𝑚 𝑠−1 MFk; tiuapy; 

Fiwj;Jf; nfhs;fpwhu;. fhu; 𝐴 jLg;Gf;fisg; gpuNahfpj;jij mtjhdpj;j fhu; 𝐵 

,d; rhujp 0.9 𝑠 vd;Dk; vjpu;tpid Neuj;jpd; (𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒) gpd;du; jLg;Gf;fisg; 

gpuNahfpg;gjd; %yk; jdJ fhupdJ Ntfj;ijAk; 𝐴 ,dJ mNj khwh 

mku;KLfYld; Fiwtilar; nra;fpd;whu;. fhu;fs; 𝐴 ,dJk; 𝐵 ,dJk; 
,af;fj;Jf;Fupa Ntf-Neu tiuG fPNo fhl;lg;gl;Ls;sJ. 
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𝟏𝟎 

𝟏𝟓 

𝟐𝟎 

𝟐𝟓 
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i) jLg;Gg; gpuNahfpf;fg;gLk; fhyj;jpy; fhu;fsJ mku;KLfiyf; fhz;f. 

ii) ,t;tpU fhu;fSk; NkhjhJ ,Ug;gjw;F mtw;wpdJ Muk;g Ntwhf;fk; 𝑑 ,d; 

,opTg; ngWkhdk; ahjhf ,Uj;jy; Ntz;Lk;? 

iii) gFjp a (ii) ,y; fzpf;fg;gl;l Muk;g Ntwhf;fj;Jld; ,aq;Fk; re;ju;g;gj;jpy;> 

,t;tpU fhu;fSk; 22.0 𝑚𝑠−1 Ntfj;ij milAk; tiu kl;Lk; Ntfj;ijf; 

Fiwj;Jf; nfhs;tjw;Fg; gjpyhf njhlu;e;Jk; mNj tPjj;jpy; mku;KLfp 

,Ue;jpUg;gpd; fhu; 𝐵 MdJ fhu; 𝐴 I NkhjpapUf;Fnkdf; fhl;Lf. 

iv) ,g;NghJ fhu; 𝐵 ,d; rhujp jLg;Gf;fisg; gpuNahfpf;fj; jtwpaikahy; 𝐵 

MdJ 𝐴 cld; NkhJtjhff; fUJf. vdpDk; fhu; 𝐴 ,d; rhujp> Mrd 

,Uf;ifg; gl;bia (𝑆𝑒𝑎𝑡𝑏𝑒𝑙𝑡) mzpe;jpUe;jik fhuzkhf 0.07 𝑠 Neuj;jpy; 

ghJfhg;ghf Xa;Tf;F tUfpd;whu;. 

1) Nkhjypd; NghJ 50 𝑘𝑔 jpzpTila fhu; 𝐴 ,dJ rhujp kPJ jhf;fpa ruhrup 

tpisAs; tpiriaf; fzpf;f. 

2) NkNy (iv) (1) ,y; fzpj;j tpirahdJ ,Uf;ifg; gl;bahy; khj;jpuk; 

rhujp kPJ jhf;fpa tpirahf mikAkh? fhuzk; jUf. 

(b)  

 

 

 

 

 
 

 
 

 cU II ,y; fhl;bathW 0.3 𝑚 MiuAila fhupd; uaupd; jhtdpg;Gf;Fs; 4𝑔 

jpzpTila xU rpwpa fy; rpf;fpf; nfhz;Ls;sJ. uauhdJ RoYk; NghJ Miu top 

cuha;T tpir (𝑅𝑎𝑑𝑖𝑎𝑙 𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑜𝑟𝑐𝑒) fhuzkhf jthspg;gpDs; njhlu;e;Jk; 

cs;sJ. vdpDk; Miu tsp cuha;T tpirapd; cau; ngWkhdk; 3 𝑁 MFk;. 

i) fhupd; Ntfj;ij mjpfupj;Jr; nry;Yk; NghJ xU epiyapy; fy;yhdJ uaupd; 

jthspg;gpypUe;J tpLtpf;fg;gLfpwJ. ,J vt;thW epfo;fpwJ vd tpsf;Ff. 

ii) fy;yhdJ jthspg;gpDspUe;J kl;Lkl;lhf tpLtpf;fg;gLk; fzj;jpy; fhupdJ 

Vfgupkhzf; fjpiaf; fzpf;f. 

(c)  

 

 

 

 

 

 
 

 cU III ,y; fhl;lg;gl;lthW fhuhdJ 𝑅 tistpdhiuAila xU fpiltl;l 

tisghijapy; khwhf;fjp 𝑉 cld; jpUk;GfpwJ. fhupd; uaupw;Fk; tPjpf;Fk; 

,ilapyhd epiyapay; cuha;T Fzfk; 𝜇s MFk;.  

fy; 

0.30 m 

cU 𝐈𝐈 

cU 𝐈𝐈𝐈 

𝑹 

𝑽 
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i) fhuhdJ tOf;fhky; tis ghijapy; jpUk;gf;$ba cau;fjp  𝑅𝑔𝜇𝑠 vdf; 

fhl;Lf.  

ii) 𝑅 = 70 𝑚, 𝜇𝑠 = 0.7 vdpd; 30 𝑚 𝑠−1 fjpAld; ,t;tisghijapy; jpUk;Gk; xU 

fhu; ghJfhg;ghf jpUk;Gkh? fzpg;GfSld; tpsf;Ff. 

iii) ,jpYk; cau; fjpapy; fhuhdJ tis ghijapy; jpUk;Gtjw;F tPjp 

mikg;Gfspy; Nkw;nfhs;sg;gLk; cghak; ahJ? ,t;Tghaj;ij Nkw;nfhz;lhy; 

fhuhdJ  𝑅𝑔𝜇𝑠 vd;Dk; fjpia tpl cau; fjpAld; vt;thW jpUk;g KbfpwJ 

vd;gij tpsf;Ff. 

 
02) (a) i) nlhg;su; tpisT vd;gjhy; ahJ tpsq;Ffpd;wPu;? 

 ii) ,t;tpistpd; gpuNahfq;fs; ,uz;ilf; Fwpg;gpLf. 

(b) Clfnkhd;wpy; miyKjnyhd;W 𝑉𝑠 vd;Dk; fjpAld; mire;J nfhz;bUf;Fk; 

NghJ mk;Kjypdhy; gpwg;gpf;fg;gLk; miyapdJ fjpahdJ 𝐶 Mf cs;sJ. 

gpd;tUk; re;ju;g;gq;fs; xt;nthd;wpYk; miy Kfq;fisg; gUk;gbahf tiue;J 

fhl;Lf. 

 i) 𝑉𝑠 < 𝐶 ii) 𝑉𝑠 = 𝐶 iii) 𝑉𝑠 > 𝐶 

(c) xypKjnyhd;wpd; cz;ik kPbwd; 𝑓 xypKjypd; fjp 𝑉𝑠> mtjhdpapd; fjp 𝑉𝑂> 

tspapy; xypapd; fjp 𝐶 Mf ,Uf;ifapy; gpd;tUk; tiffspy; mtjhdpahy; 

mtjhdpf;fg;gLk; Njhw;w Ntfk; 𝑉1 ,w;Fupa NfhitiaAk; Njhw;w miyePsk; 𝜆1 

,w;Fupa NfhitiaAk; vOJf. 

i) xypKjYk; mtjhdpAk; xd;iwnahd;W Nehf;fp ,aq;Fk; NghJ 

ii) xypKjy; mtjhdpia Nehf;fpAk; mtjhdp xypKjiy tpyj;jpAk; mirAk; 

NghJ 
 

(d) 𝑓 kPbwDld; xypiaf; fhYk; epiyahd xypg; gpwg;ghf;fpnahd;iw (Nrhdu;) Nehf;fp 

𝑉 vd;w fjpAld; ePu;%o;fpnahd;W mZFfpd;wJ. ,g;gpwg;ghf;fpapypUe;J fhyg;gl;L 

ePu;%o;fpf; fg;gypy; njwpg;gile;j miyfs; Kjypy; ,Ue;J fhyg;gl;l Muk;g 

miyfSld; mbg;Gfis cUthf;Ffpd;wd. ,t;tbg;G kPbwidf; nfhz;L 

ePu;%o;fpapd; Ntfk; 𝑉 Jzpag;glyhk;. ePupNy xypapd; fjp 𝐶 MFk;. 

i) ePu;%o;fpia milAk; xypapd; kPbwd; 𝑓1 ,w;Fupa Nfhitia 𝑓, 𝑉, 𝐶 rhu;ghf 

vOJf. 

ii) xypg;gpwg;ghf;fpahy; mtjhdpf;fg;gLk; mbg;G kPbwd; Δ𝑓 MdJ Δ𝑓 =
2𝑉𝑓

𝐶
 

vd;gjhy; jug;gLnkdf; fhl;Lf. 𝐶 cld; xg;gpLifapy; 𝑉 MdJ kpfTk; 

rpwpanjdf; fUjg;glyhk;. 

iii) 4500 𝐻𝑧 kPbwDila xypaiyfSld; 300 𝐻𝑧 vd;Dk; mbg;G kPbwd; 

mtjhdpf;fg;gbd; ePu;%o;fpapd; fjpiaj; Jzpf. ePupNy xypapd; fjp 1500 𝑚 𝑠−1 

MFk;. 

iv) ,t; xypg;gpwg;ghf;fpahdJ 6 𝐻𝑧 I tplf; $ba mbg;G kPbwDila 

xypaiyfis czuf;$bajhf ,Ug;gpd; ,g;gpwg;ghf;fpahy; czug;glf;$ba> 

,jid Nehf;fp efuf;$ba mirAk; nghUnshd;wpd; ,opTf; fjpia kjpg;gpLf. 

xypaiyfspd; kPbwd; 4500 𝐻𝑧 vdf; nfhs;f.  
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03) a) tspapy; ,Ue;J rPuhd fz;zhbf; Fw;wpnahd;wpDs; EioAk; xU epw xspf; 

fjpnuhd;wpd; ghijiaf; fhl;Ltjw;fhf fjpu;g;glnkhd;iw tiuf. gLNfhzk;> 

ntspg;gLNfhzk; vd;gtw;iw KiwNa 𝑖, 𝑟 vdf; Fwpj;Jf; fhl;Lf. 

b) fz;zhbapd; KwpTr;Rl;b 𝑛 ,w;Fupa Nfhitnahd;iw  

 i) 𝑖 > 𝑟 rhu;ghf 

 ii) tspapy; xspapd; fjp  𝐶𝑎  fz;zhbapy; xspapd; fjp  𝐶𝑔  rhu;ghf  

 vOJf. 

c) fz;zhb - tsp ,ilKfj;ijr; re;jpf;Fk; NghJ xspf;fjpuhdJ rpy re;ju;g;gq;fspy; 

gFjpahfj; njwpg;Gf;Fk; gFjpahf KwpTf;Fk; cl;gLfpd;wJ. rpy re;ju;g;gq;fspy; 

xspf;fjpuhdJ ,t;tpilKfj;jpy; KOikahfj; njwpg;gilaTk; $Lk;. xspf; 

fjpnuhd;W KOTl;njwpg;giltjw;Fupa epge;jidfisf; Fwpg;gpLf. 

d) KOTl;njwpg;gpd; gpuNahfkhdJ irf;fps; njwpapfspy; (bicycle reflectors) 

gad;gLj;jg;gLfpwJ. (cU 1 Ig; ghu;f;f) 

 

 

 

 

 

 

 

 
 

xsp CLGftplf;$ba gpsh];upf; jputpak;> 𝑋> MdJ xspia mjD}L GftplTk; 

gpd;G mjD}L njwpg;gilaTk; mDkjpf;fpwJ. 𝑋 ,dJ KwpTr;Rl;b 1.41 MFk;. 

i) gpsh];upf; - tsp ,ilKfj;Jf;Fupa mtjpf;Nfhzj;ijf; fzpf;f.  

 
1

sin 45°
= 1.41 vdf; nfhs;f  

ii) cU 1 I ckJ tpilj;jhspy; gpujpnra;J fhl;lg;gl;l xspf;fjpupd; ghijiag; 

G+uzg;gLj;Jf. 

 

e) KOTl;njwpg;gpdJ kw;nwhU gpuNahfkhdJ tPjpr;iriff; FwpaPLfspy; gad;gLj;jg; 

gLfpd;wJ. toikahf cau;e;j KwpTr;Rl;bAila rhaq;fisg; (Paints) gad;gLj;jp 

tPjpf; FwpaPLfs; ,lg;gLfpd;wd. rpy khw;W xOq;fikg;Gfspy; cau;e;j 

KwpTr;Rl;bAila rhaq;fSf;Fg; gjpyhf cau;e;j KwpTr;Rl;bAila rpwpa 

gpsh];upf; Nfhsq;fs; (Kj;Jfs;) gad;gLj;jg;gLtJz;L. cU 2 MdJ KwpTr;Rl;b 

1.41 If; nfhz;l gpsh];upf; jputpaj;jhy; cUthf;fg;gl;l mj;jifa Kj;njhd;wpd; 

ntsp tpspk;gpy; njhlypahfg;gLk; xLq;fpa xspf;fw;iw xd;iwf; fhl;LfpwJ. 

(glkhdJ cUg;ngUj;Jf; fhl;lg;gl;Ls;sJ) 

 

 

 

 

 

 

 

 

𝑨 

𝑩 

𝑫 

cU 1 

𝑿 

gLfjpu; 

cU 2 
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i) ,e;j xLq;fpa xspf;fw;iwapd; ghijapdJ njhlu;r;rpia gpd;tUk; 

re;ju;g;gq;fspy; tiuf. 

1) 𝐴 ,y; Kwptilfpd;wNghJ 

2) 𝐵 ,w;F mz;ikahd Nkw;gug;gpy; njwpf;Fk;NghJ 

3) Nfhsj;ij tpl;L ntspNaWk; NghJ 

ii) tPjpr;iriff; FwpaPLfspy; cau;e;j KwpTr;Rl;baila rhaq;fisg; Nghd;W 

,j;jifa Kj;Jf;fisAk; gad;gLj;j Kbfpd;wikf;fhd fhuzk; ahJ? 

f) ,g;NghJ cUtpw; fhl;lg;gl;l fjpupd; jpirf;Fr; rkhe;jukhf Gs;sp 𝐷 ,y; 60° 

vDk; gLNfhzj;jpy; gLk; xLq;fpa xspf;fw;iwiaf; fUJf.  

i) ,t;nthLq;fpa fw;iwahdJ Nfhsj;ijtpl;L ntspNaWk; tiuahd mjd; 

ghijia Gwk;ghd fjpu;g;glj;jpy; fhl;Lf.  

 sin 60° = 0.8660 , sin−1(0.6142) = 38° vdf; nfhs;f.   

ii) ,jpypUe;J ,f;fjpupdJ nkhj;j tpyfw; Nfhzj;ijf; fzpf;f. 

 

04) Gtpapd; kj;jpa Nfhl;bw;F Neu; NkNy cs;s njhiyj; njhlu;G (cgNfhs;) nra;kjp 

Gtpia Rw;wpr; nry;Yk; tl;l kz;lyk; xd;wpy; tplg;gl;Ls;sJ. ,jd; Rw;ww; fhyk; 24 

kzpj;jpahyq;fshf ,Ug;gJld;> Gtpapd; Fwpj;j Gs;spf;F Neu; NkNy epiyahfTk; 

cs;sJ. Gtpapd; Miu 𝑅 vdf; nfhs;f. 

(a) (i) epA+l;ldpd; <u;g;G tpjpia Nfhit tbtpy; vOjp mjd; FwpaPLfis ,dk; 

fhz;f. 

(ii) Gtpapd; jpzpT 𝑀 vdpd;> Gtpapd; ikaj;jpy; ,Ue;J 𝑟 J}uj;jpYs;s Gs;spapy; 

(𝑟 > 𝑅) <u;itapyhd Mu;KLfy;  𝑔1  ,w;fhd Nfhitiag; ngWf. 

(iii) GtpNkw;gug;gpy; <u;itapdhyhd Mu;KLfy; 𝑔> nra;kjp (cgNfhs;) nry;Yk; 

tl;l kz;lyj;jpy; <u;itapdhyhd Mu;KLfy; 𝑔𝑠> (cgNfhs;) nra;kjp nry;Yk; 

tl;l kz;lyj;jpd; Miu 𝑟𝑠 MfTk; ,Ug;gpd;  𝑔𝑠 ,w;fhd Nfhitiag; 

ngWf. 

(iv) nra;kjpapd; (cgNfhspd;) tl;l kz;lyj;jpd; Miu 𝑟𝑠 If; fhz;f. 

  𝑔 = 10 𝑁 𝑘𝑔−1 , 𝑅 = 6400 𝑘𝑚  ,   𝜋2 = 10 ,   (0.4)
1

3 = 0.7368 vdf; nfhs;f.  

(b) (i) NkNy Fwpg;gpl;l nra;kjpapd; (cgNfhspd;) rpwg;Gg; ngau; ahJ? 

(ii) nra;kjpapd; Rw;wy; fjpia 𝑘𝑚 𝑕−1 ,y; fhz;f.  𝜋 =
22

7
 vdf; nfhs;f.  

(iii) 20 𝑘𝑔 jpzpit Gtpg;gug;gpypUe;J tl;l kz;lyj;jpw;F kl;lhf vLj;Jr; nry;y 

Njitahd ,opTr; rf;jpiaf; fhz;f. 

(iv) ,t; 20 𝑘𝑔 jpzpit nra;kjpAld; (cgNfhSld;) ,izg;gjw;Fj; Njitahd 

Nkyjpf rf;jpiaf; fhz;f.  

   
111

36
 

2
= 9.51 vdf; nfhs;f.  
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05) (a) ,yl;rpa Nthy;w;khdpnahd;wpdJ mfj;jil Kbtpypahf ,Uf;Fk; mNjNtisapy; 

,yl;rpa mk;gpau;khdpapdJ mfj;jil G+r;rpakhFk;. eilKiwapy; ,t;tpU 

cgfuzq;fSk; KbTs;s mfj;jiliaf; nfhz;litahFk;. cU 1 ,y; fhl;lg;gl;l 

tupg;glkhdJ kpd;Rw;W xd;wpdJ gFjpahf mike;jpUf;Fk; xU jilap 𝑅 ,dJ 

jilg; ngWkhdj;ijj; Jzptjw;fhf Nthy;w;khdpAk; mk;gpau;khdpAk; vt;thwhfj; 

njhLf;fg;glyhnkd;gij fhl;LfpwJ. 𝑉𝑚  > 𝐼𝑚 vd;gd KiwNa Nthy;w;WkhdpapdJk; 

mk;gpau;khdpapdJk; thrpg;GfshFk;. 

 

 

 

 
 

i) Nthy;;w;WkhdpAk; mk;gpau;khdpAk; ,yl;rpa cgfuzq;fnsdpd; jil 𝑅 

,w;Fupa Nfhitia vOJf. 

ii) Nthy;w;WkhdpahdJ mfj;jil 𝑅𝑉 If; nfhz;lnjdpy; 𝑅 ,w;Fupa Nfhitia 

𝑉𝑚  > 𝐼𝑚  > 𝑅𝑉 rhu;ghfg; ngWf. 
 

(b) 0.04 𝑚𝑚2 rPuhd FWf;Fntl;Lg; gug;Gila jilf;fk;gp 𝑋𝑌 MdJ 1200 Ω 

jilAila Nthy;w;khdpAlDk;> 30 Ω jilAila mk;gpau;khdpAlDk;> 5.5 𝑉 

kpd;dpaf;f tpiriaf; nfhz;lJk; Gwf;fzpf;fj;jf;f mfj;jilAilaJkhd 

gw;wupAlDk; ,izf;fg;gl;bUg;gij cU 2 fhl;Lfpd;wJ. Nthy;w;WkhdpahdJ 

5.0 𝑉 I thrpf;fpwJ 

 

 

 

 

 

 

 

 

i) ,j;jilf;fk;gpapd; jil 𝑅 ,d; ngWkhdk; ahJ? 

ii) ,jd; jputpaj;jpd; jilj;jpwd; 8.0 × 10−6 Ω 𝑚 vdpy; fk;gp 𝑋𝑌 ,dJ ePsj;ijf; 

fhz;f. 
 

(c) kpd; ntg;gkhf;fpnahd;W 𝐴, 𝐵, 𝐶 vd;Dk; %d;W ru;trkdhd jilf;fk;gpfisf; 

nfhz;ldthFk;. xt;nthU fk;gpAk; gFjp (b) ,y; jug;gl;l fk;gp 𝑋𝑌 I vy;yh 

tifapYk; xj;jitahFk;. cU 3 ,y; fhl;lg;gl;lJ Nghd;W ,it 240 𝑉 tY 

KjYld; njhLf;fg;gl;Ls;sJ. 

 

 

 

 

 

 

𝑽 

𝑨 

cU 2 
𝟓. 𝟓 𝑽 

𝒓 = 𝟎 

𝑹 
𝒙 𝒚 

cU 3 𝑪 

𝑨 𝑩 

𝑺𝟏 

𝑺𝟐 

𝟐𝟒𝟎 𝑽 

𝑽 

𝑨 

cU 1 
𝑹 
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 𝑆1 , 𝑆2 vd;Dk; Mspfs; jpwe;jpUf;ifapy; my;yJ %bapUf;ifapy; 

,t;ntg;gkhf;fpahdJ njhopw;gLj;jg;glf; $bajhFk;. 

 gpd;tUk; re;ju;g;gq;fspy; ,t;ntg;gkhf;fpapy; ntg;gkhf tpuakhf;fg;gLk; nkhj;j 

tYitf; fhz;f. 

i) 𝑆1 , 𝑆2 ,uz;Lk; %bapUf;ifapy;  

ii) 𝑆2 jpwe;jpUf;f 𝑆1 %bapUf;ifapy; 

iii) 𝑆2 %bapUf;f 𝑆1 jpwe;jpUf;ifapy; 

 

06) Bry; vd;[pd; xd;wpdJ cUisapYs;s thAthdJ mKf;fk;> fdtsT kw;Wk; 

ntg;gepiy khw;wq;fSldhd rf;fur; nrad;Kiwf;F cl;gLj;jg;gLfpd;wJ. ,yl;rpa 

thAthdJ xU rf;fur; nrad;Kiwf;F cl;gLj;jg;gLtij cU fhl;LfpwJ. 

 

 

 

 

 

 

 

 

 

𝐴 → 𝐵 nrad;Kiwapd; NghJ thAthdJ Nrwypy;yhKiwapy; mjdJ mKf;fKk; 

ntg;gepiyAk; kpfg; ngupjhf mjpfupf;Fk; tifapy; MLjz;bd; %yk; 

neUf;fg;gLfpwJ. gpd;G Brypd; xU rpwpa fdtsthdJ cUisapDs; cl;gha;r;rg;gl;L 

#lhd thAtpy; jfdkilar; nra;ag;gLfpwJ (𝐵 → 𝐶). ,jd; %yk; ntg;gkhdJ 

vQ;rpdpYs;s thAtpw;F toq;fg;gLfpwJ. gpd;G MLjz;lhdJ mjdJ KO msT 

kl;Lk; miraj;jf;f tifapy; Nrwypy;yh tifapy; thA tpuptilfpwJ (𝐶 → 𝐷). 

,jidj; njhlu;e;J thA Fspu;tpf;fg;gLtJld; thA ntspNaw;wKk; eilngWtJld; 

(𝐷 → 𝐴) thAthdJ kw;nwhU rf;fuj;ij Muk;gpg;gjw;Fj; jahuhfptpLk;.  

Bry; vd;[pd; xd;wpdJ ntg;gj;jpwd; 𝜀 MdJ gpd;tUkhW tiuaWf;fg;gLk;. 

ntg;gj;jpwd;> 𝜀 = 
vQ;[pdpy; cs;s thAthy; nra;ag;gLk; epfu Ntiy

vQ;[pdpy; cs;s thAtpw;F toq;fg;gl;l ntg;gk;
  

tiugpYk; fPNoAs;s ml;ltizapYk; fhl;lg;gl;l jfty;fisg; gad;gLj;jp 

tpdhf;fSf;F tpilaspf;f. 

  𝑃(𝑘𝑃𝑎) 𝑉 𝑐𝑚3  𝑇 (𝐾) 

Muk;gk; 𝐴 ,y; 

neUf;fypd; gpd; 𝐵 ,y; 

Bry; cl;gha;rypd; gpd; 𝐶 ,y; 

tY mbg;gpd; gpd; 𝐷 ,y; 

thA ntspNaw;wypd; gpd; 𝐴 

100 

9060 

9060 

250 

100 

2250 

90 

173 

2250 

2250 

300 

1090 

2090 

750 

300 

 

𝑨 

𝑫 

𝑩 𝑪 

𝟏𝟎𝟎 

𝟗𝟎 𝟐𝟐𝟓𝟎 fdtsT  𝒄𝒎𝟑   

(𝒌𝑷𝒂) 
mKf;fk; 
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khwhf; fdtstpy; thAtpd; %yu;j; jd;ntg;gf; nfhs;ssT  𝐶𝑉   = 20.8 𝐽 𝑚𝑜𝑙−1 𝐾−1 

mfpy thA khwpyp  𝑅 = 8.3 𝐽 𝑚𝑜𝑙−1 𝐾−1 

(a) i) gad;gLj;jg;gLk; vy;yhf; FwpaPLfisAk; ,dq;fz;L ntg;gtpaf;ftpaypd; 

Kjyhk; tpjpia rkd;ghlhf vOJf. 

ii) 𝐴 → 𝐵 nrad;Kiwapd; NghJ thAtpd; ntg;gepiy cau;tiltjd; fhuzk; 

ahJ? 

(b) xt;nthU rf;fuj;jpYk; gad;gLj;jg;gl;l thA %y;fspd; vz;zpf;ifahdJ 0.090 

%y;fs; vdf; fhl;Lf. 

 

(c) i) toikahd FwpaPLfSld; thAj;njhFjp xd;wpw;F ∆𝑢 = 𝑛𝐶𝑉∆𝑇 MFnkdf; 

fhl;Lf. 

ii) 𝐴 → 𝐵 > 𝐵 → 𝐶 > 𝐶 → 𝐷 kw;Wk; 𝐷 → 𝐴 nrad;Kiwfspd; NghJ thAtpd; 

mfr;rf;jp khw;wq;fisf; fzpf;f.  

iii) 𝐵 → 𝐶 kw;Wk; 𝐷 → 𝐴 nrad;Kiwfspy; thAthy; nra;ag;gl;l Ntiyfisf; 

fzpf;f. 

gpd;tUk; ml;ltizia ckJ tpilj;jhspy; gpujp nra;J mjpYs;s 

ntw;wplq;fis epug;Gf. (Neu;> kiwf; Fwpfis ,f;fzpaq;fSf;F nghUj;jkhdthW 

gad;gLj;Jf) 

  
mfr;rf;jp mjpfupg;G 

(J) 

thATf;F toq;fg; 

gl;l ntg;gk; (J) 

thAthy; nra;ag; 

gl;l Ntiy (J) 

𝐴 → 𝐵    

𝐵 → 𝐶    

𝐶 → 𝐷    

𝐷 → 𝐴    

 

iv) NkYs;s ml;ltiziag; gad;gLj;jp ,e;j Bry; vQ;[pdJ jpwd; 68% 

MFnkdf; fhl;Lf. 

v) Bry; vupnghUshdJ xU fpNyhfpuhKf;F 45000 𝑘𝐽 ntg;grf;jpia 

toq;fpapUg;gpd; epkplj;Jf;F 6000 tY mbg;Gfs; (Power stroke) vd;Dk; 

tPjj;jpy; Ntiy nra;;Ak; NghJ vt;tPjj;jpy; vupnghUshdJ gad;gLj;jg; 

gl;bUf;Fk;? 

 

 


