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01) 𝛼 =
𝐹

𝑣2
 𝑠𝑖𝑛𝛽𝑡  ,y; 𝑣 − Ntfk;> 𝐹 −tpir> 𝑡 − Neuk; Mfpatw;iw tif Fwpg;gpd; 

𝛼

𝛽
  nfhz;bUf;Fk; gupkhzk; 

(1) ML
-1

T
-1

        (2) ML
-1

T         (3) MLT            (4)  M
-1

L
-1

T
-1

         (5)  MLT
-1

 

 

 

02) Nfhskhdpapd; tl;l mstpil 50 gpupTfis 

cilaJ. tl;l mstpil ,U KOr; Row;rpfis 

Mf;Fk;NghJ gpujhd mstpilf;$lhf 

1𝑚𝑚 J}uk; efu;fpd;wJ. vdpd; fhl;lg;gl;l 

epiyapYs;s thrpg;G 

(1) 3.23mm         (2) 4.23mm       (3) 2.23mm        (4)  2.27mm           (5)  3.77mm 

 

03) Nyru;f; fw;iw rk;ge;jkhd gpd;tUk; $w;Wf;fisf; fUJf. 

A - Nyru;f; fw;iwfs; ntt;NtW kPbwd;fspy; gpwg;gpf;fg;glyhk;. 

B - Nyru;f; fw;iw cw;gj;jpf;F xU Nyru; Clfk;> gk;gpf;Fk; rhjdk;> gupap vd;gd 

Kf;fpakhdjhFk;. 

C - %d;W kl;l Nyru;j; njhFjpapYk; ghu;f;f ehd;F kl;l Nyru;j; njhFjp 

tpidj;jpwd; tha;e;jjhFk;. 

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

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

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

 

04) 5𝑘𝑔 jpzpTs;s nghUspd; kPJ nraw;gLk; 

tpir (𝐹) Neuj;Jld; (𝑡)khwiy cU 

fhl;Lfpd;wJ. 𝑡 = 0 ,y; nghUspd; Ntfk; 

+1𝑚𝑠−1 vdpd; 𝑡 = 7𝑠 ,y; mjd; Ntfk; 

(1) 2.0ms
-1

          (2) 2.5ms
-1

         (3) 3.5ms
-1

          

(4)  12.5ms
-1

        (5)  15ms
-1
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0 

5 
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05) xNu Neu;Nfhl;Lg; ghijapy; ,aq;Fk; 𝐴, 𝐵 

vd;Dk; ,U thfdq;fspd; ,lg;ngau;r;rp 

ghijapy; xU Fwpj;j Gs;sp 𝑃 iaf; 

flf;Fk; fzj;jpypUe;J msf;fg;gl;L 

tiuag;gl;l ,lg;ngau;r;rp (𝑠) Neu(𝑡) 

tiuig cU fhl;Lfpd;wJ. gpd;tUk; 

$w;Wf;fisf; fUJf 

A - 𝐵 apd; Mu;KLfy; 𝐴 apdij tpl cau;thdjhFk; 

B - Neuk; 𝑡 = 𝑡3 ,y; ,uz;lhtJ jlitahf 𝐴 Ak; 𝐵 Ak; xd;whf 

re;jpf;fpd;wd. 

C - Neuk; 𝑡 = 𝑡3 ,w;Fg;gpd; 𝐴 apdJk; 𝐵 apdJk; Ntfq;fs; xd;Wf;nfhd;W 

vjpuhditahFk;. 

,tw;Ws; jtwhdJ / jtwhdit 

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

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

 

06) ehd;F ntt;NtW cNyhfj; Jz;Lfisg; gad;gLj;jp 

mikf;fg;gl;l xU $l;Lr; rl;lk; 90℃ ,w;F ntg;gNkw;wg;gl;l 

epiyapy; 𝑆 tbtj;ij vLg;gij cU fhl;Lfpd;wJ. mtw;wpd; 

ePstpupTf;Fzfq;fs; mUfpy; Fwpf;fg;gl;Ls;sd. ,jid miw 

ntg;gepiyf;Ff; Fspu tpLk; NghJ Neuhf I tbtj;jpw;F 

tUfpd;wJ vdpd; ,jw;F Vw;g tpupTf;Fzfq;fSf;fpilapyhd 

njhlu;igj; jUtJ 

(1) 𝛼1 > 𝛼2,  𝛼3 = 𝛼4     (2)  𝛼2 > 𝛼1,  𝛼3 > 𝛼4    (3) 𝛼1 = 𝛼2,  𝛼3 < 𝛼4     

(4)  𝛼1 > 𝛼2,  𝛼3 < 𝛼4          (5)  𝛼1 > 𝛼2,  𝛼3 > 𝛼4 

 

07) cUtpy; fhl;lg;gl;Ls;sthW 𝑛1, 𝑛2 KwpTr; 

Rl;bfisAila ,U mupaq;fs; njhLifapy; 

itf;fg;gl;Ls;sd. 𝑛1, 𝑛2 vd;gd miyePsk; 𝜆 Tld; 

gpd;tUkhW njhlu;G nfhz;Ls;sd.            

 𝑛1 = 1.2 +
10.8×104

𝜆2
, 𝑛2 = 1.45 +

1.8×104

𝜆2
   𝐵𝐶 ,y; ve;j 

xU gLNfhzj;jpYk; gLk; xspf;fjpu; 𝐵𝐶 apy; 

KwptilahJ nry;tjw;Fupa 𝜆 ,d; ngWkjp 

𝜆0 vdpd; 𝜆0 ,idj; jUtJ. 

(1) 100 𝑛𝑚         (2)  200 𝑛𝑚        (3) 300 𝑛𝑚       (4)  500 𝑛𝑚        (5)  600𝑛𝑚 

 

 

𝑠 

𝑡 𝑡1 𝑡2 𝑡3 𝑡4 

𝐴 

𝐴 𝐵 

𝐵 

𝛼1 𝛼2 

𝛼3 𝛼4 

𝐴 𝐵 

𝐶 

𝐷 

𝑛1 

𝑛2 

60° 40° 

70° 

20° 
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08) cNyhfg;ghj;jpuk; xd;wpd; ntsp mbg;gFjpapy; 

cNyhfj;Jz;nlhd;W ,izf;fg;gl;L 

KfitapYs;s ePupy; ,j; njhFjp kpjg;gij 

cU fhl;Lfpd;wJ. jpBnud cNyhfj;Jz;L 

ghj;jpuj;jpypUe;J fod;W tpOfpd;wJ. gpd;tUk; 

$w;Wf;fisf; fUJf 

A - cNyhfj; Jz;bdhy; ,lk;ngau;f;fg;gLk; ePupd; fdtsT khwhJ 

,Ug;gjdhy; cNyhfj;Jz;L fod;W tpOe;j gpd; KfitapYs;s ePu; kl;lk; 

khwhJ. 

B - KfitapYs;s cNyhfj;Jz;il vLj;J ghj;jpuj;jpDs; ,Lk;NghJ 

KfitapYs;s ePu; kl;lk; mjpfupf;Fk;. 

C - ghj;jpuj;jpy; cNyhfg;gFjp ,izf;fg;gl;bUf;Fk; NghJ njhFjpahy; 

,lk;ngau;f;fg;gLk; ePupd; fdtsT mjpfkhf ,Ug;gjdhy; mJ fod;W 

tpOk;NghJ KfitapYs;s ePu; kl;lk; FiwAk; 

 

,f; $w;Wf;fspy; 

(1) 𝐵 kl;Lk;  rupahdJ   

(2) 𝐴, 𝐵  kl;Lk;  rupahdit       

(3) 𝐵, 𝐶 kl;Lk;  rupahdit                  

(4)  𝐴, 𝐵, 𝐶 vy;yhk; rupahdit      

(5)  𝐴, 𝐵, 𝐶 vy;yhk; gpioahdit 

 

09) cUtpy; 𝜌 mlu;j;jpAila jputk; epug;gg;gl;l Xu; 

,iwap fhl;lg;gl;Ls;sJ. cupa cauq;fs; Fwpf;fg; 

gl;Ls;sd. tspkz;ly mKf;fk; 𝑃0 MfTs;sJ 

vd;f. gpd;tUk; $w;Wf;fisf; fUJf 

A - ,iwap njhopw;gLtjw;F ℎ3 > 0  

B - Gs;sp 𝐵 apy; mKf;fk; 𝑃0 − 𝜌𝑔ℎ3 

C - Gs;sp 𝐶 ,y; jputj;jpd; gha;r;ry; fjp √2𝑔(ℎ3 − ℎ2) 

,f; $w;Wf;fspy; 

(1) 𝐴 kl;Lk;  rupahdJ          

(2) 𝐵  kl;Lk;  rupahdJ          

(3)  𝐴, 𝐵 kl;Lk;  rupahdit                    

(4)  𝐴, 𝐵, 𝐶 vy;yhk; rupahdit      

 (5)  𝐴, 𝐵, 𝐶 vy;yhk; gpioahdit 

 

𝐵 

𝐶 

𝐴 

ℎ1 

𝒉𝟐 

ℎ3 

ghj;jpuk; 

ePu; 

cNyhfj;Jz;L 

Kfit 
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10) rupahf msTNfhblg;gl;l fz;zhbAs; ,ur ntg;gkhdpahy; rpwpa fdtsT jputj;jpd; 

ntg;gepiyia mse;jNghJ mjd; thrpg;G 79.7℃ MFk;. jputj;jpd; cz;ikahd 

ntg;gepiy 80℃ vdpd; ,t; NtWghl;bw;fhd fhuzk; 

A - ,urk; ntg;gepiyAld; rPuhf tpuptilatpy;iy vd;gjdhyhFk; 

B - ntg;gkhdpapd; Fkpo; jputj;jpypUe;J rpwpjsT ntg;gj;ijg; ngw;Ws;sJ 

vd;gjdhyhFk;. 

C - ntg;gkhdpapd; FkpOk; rpwpjsT tpuptiltjdhyhFk;. 

,f; $w;Wf;fSs; 

(1) 𝐴 kl;Lk;  cz;ikahdJ      

(2) 𝐵 kl;Lk;  cz;ikahdJ     

(3) 𝐴, 𝐵  Mfpad khj;jpuk;  cz;ikahdit      

(4)  𝐵, 𝐶   Mfpad khj;jpuk;  cz;ikahdit      

(5)  𝐴, 𝐵, 𝐶 vy;yhk; cz;ikahdit 

 

11) $l;L EZf;Ff;fhl;b > thdpay; njhiyfhl;b rk;ge;jkhd gpd;tUk; $w;Wf;fisf; 

fUJf. 

A - $l;L EZf;Ff;fhl;bapy; ,ay;ghd nrg;gQ; nra;ifapy; tpy;iyfSf;fpilapyhd 

J}uk; mjd; Kbtpypr; nrg;gQ; nra;if epiyapYk; ghu;f;fg; ngupjhFk;. 

B - thdpay; njhiyfhl;bapy; ,ay;ghd nrg;gQ; nra;ifapYs;s Nfhzg; 

ngupjhf;fk; mjd; ,ay;gw;w nrg;gQ; nra;ifapYk; ghu;f;fg; ngupjhFk;. 

C - $l;L EZf;Ff;fhl;b> thdpay; njhiyfhl;b Mfpa ,uz;bYk; 

ghu;itj;Jz;lhdJ Xu; vspa ngupjhf;Fk; tpy;iyahfj; njhopw;gLfpd;wJ. 

,f; $w;Wf;fSs; 

(1) 𝐵 kl;Lk;  rupahdJ     (2) 𝐶  kl;Lk;  rupahdJ        

(3) 𝐴, 𝐵  kl;Lk;  rupahdit                  (4)  𝐴, 𝐵, 𝐶 vy;yhk; rupahdit      

(5)  𝐴, 𝐵, 𝐶 vy;yhk; gpioahdit 

 

12) 10𝑘𝑔 jpzpTs;s xU nghUs; glj;jpy; 

fhl;lg;gl;lthW 𝐴 apy; Xa;tpypUe;J 

cuha;tw;w tisthd ghij 𝐴𝐵 topNa 

,aq;fp gpd; 𝐵𝐷 vd;Dk; fpilahd  fulhd 

ghij topahf ,aq;Ffpd;wJ. 

nghUSf;Fk; jiuf;Fk; ,ilapyhd 

,af;ftpay; cuha;Tf;Fzfk; 0.1 MFk;.  

,J Gs;sp 𝐶 apy; tpy;khwpyp 2 × 104𝑁𝑚−1 cila tpw;RUSld; Nkhjp Nru;e;J 

,aq;fp fzepiy Xa;tilfpd;wJ. NkhJifapy; rf;jp ,og;Gf;fisg; 

Gwf;fzpj;J tpw;RUspy; Vw;glf;$ba cau; neUf;fk; 

(1) 0.1m          (2) 0.2m           (3) 0.3m           

(4)  0.35m              (5)  0.4m 

𝐷 𝐶 𝐵 

𝐴 

10𝑚 

10𝑚 
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13) 𝑆1, 𝑆2 vd;Dk; ,U epiyahd xypKjy;fs; 

165𝐻𝑧 kPbwDila xypaiyfisg; gpwg;gpf;fpd;wd. 

,tw;wpw;fpilapy; fhu; xd;W  

𝑆1 ,id Nehf;fp 20𝑚𝑠−1 fjpapy; ,aq;Ftij 

cU fhl;Lfpd;wJ. tspapy; xypapd; fjp 330𝑚𝑠−1vdpd; fhupy; cs;s mtjhdpf;F 

Nfl;Fk; mbg;G kPbwd; 

(1) 10𝐻𝑧         (2) 20𝐻𝑧        (3) 25𝐻𝑧    (4) 30𝐻𝑧         (5)  35𝐻𝑧 

 

14) <u;f;fg;gl;l ,io xd;W mbg;gil kPbwdpy; mjpu;fpd;wJ. gpd; mjd; ,Oit 

69% ,dhYk; mjpfupf;fg;gl;L mjd; ePsk; 35% ,dhYk; Fiwf;fg;gl;L 

mbg;gil mjpu;it Mw;wr; nra;ag;gLfpd;wJ. Mapd; ,Wjp > Muk;g mbg;gil 

kPbwd;fSf;fpilapyhd tpfpjk; 

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

 

15) 30𝑐𝑚 Ftpaj;J}uKila ,U rkFtpTtpy;iy xd;W ,U rk 

gFjpfshfg; gpupf;fg;gl;L 𝐴, 𝐵 vd;Dk; jsf;FtpT 

tpy;iyfshf;fg;gl;L mit cUtpy; fhl;lg;gl;lthW Nru;j;J 

itf;fg;gl;L ,tw;wpw;fpilg;gl;l ntsp ePuhy; epug;gg;gLfpd;wJ. ,r; 

Nru;khd tpy;iyapd; xspapay; ikaj;jpypUe;J Kjyr;rpy; 

40𝑐𝑚 ,y; itf;fg;gLk; Gs;spg; nghUs; xd;wpd; tpk;gk; Kbtpypapy; 

cUthfpd;wJ. vdpd; ePu; tpy;iyapd; Ftpaj;J}uk; 

(1) 30 𝑐𝑚         (2) 40 𝑐𝑚          (3) 80𝑐𝑚          

(4)  100 𝑐𝑚         (5)  120 𝑐𝑚 

 

 
16) xt;nthd;Wk; 𝑚 jpzpTs;s %d;W Jzpf;iffs; %d;W ru;trk 

tpw;RUs;fspdhy; glj;jpy; fhl;bathW rkgf;f Kf;Nfhz 

tbtpy; ,izf;fg;gl;L xg;gkhd fpilNkir xd;wpy; 

itf;fg;gl;Ls;sd. <u;f;fg;glhj epiyapy; tpw;RUs; xd;wpd; 

ePsk; 𝑙 MFk;. jw;NghJ NkirahdJ ,j; njhFjpapd;  

jpzpT ikak; gw;wp NfhzNtfk; 𝜔 cld; Row;wg;gLfpd;wJ.  

,e; epiyapy; VjhtJ ,U jpzpTfSf;fpilg;gl;l J}uk; 

2𝑙 Mfpd;wJ vdpd; tpw;RUs; xd;wpd; tpy;khwpypiaj; jUtJ 

(1) 2𝑚𝜔2     (2)  
2

√3
𝑚𝜔2          (3)  

2

3
𝑚𝜔2            (4) 

1

√3
𝑚𝜔2            (5)  

1

3
𝑚𝜔2 

 
 

 

 
 

𝑚 

𝑚 𝑚 

𝑆1 𝑆2 
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17) xU Kid %lg;gl;l Foha; 𝐴 apy; mjpUk; 

Jzpf;iffspd; mbg;gil mjpu;ntz; 

100𝐻𝑧 MFk;. gpd;du; ,f; Foha; rkdhd ,U 

Jz;Lfs; 𝐵, 𝐶 ahf ntl;lg;gLfpd;wJ. Mapd; 

𝐵 apYk; 𝐶 apYk; cUthFk; Kjy; Nkw;nwhdp 

kPbwd;fs; KiwNa 

(1) 400𝐻𝑧, 200𝐻𝑧   (2) 200𝐻𝑧, 400𝐻𝑧   (3) 600𝐻𝑧, 800𝐻𝑧   

(4)  800𝐻𝑧, 600𝐻𝑧   (5) 1200𝐻𝑧, 800𝐻𝑧           

 

18) 1𝑚3 fdtsTila %ba miwapd; tspapd; ntg;gepiy 30℃ Ak; njhlu;G 

<ug;gjd; 80% ck; MFk;. tspapd; ntg;gepiy 20℃ MFk; NghJ miw 

epuk;gyile;Js;sJld; xLq;fpa ePupd; 50% mfw;wg;gl;lJ. kPz;Lk; tspapd; 

ntg;gepiy 30℃ MFk; tiu mjpfupf;fg;gl;lhy; jw;NghJ miwapd; njhlu;G 

<ug;gjd; (30℃ , 20℃ apy; epuk;gpa ePuhtpapd; jdp <ug;gjd;fs; KiwNa      

30 × 10−6𝑘𝑔𝑚−3, 18 × 10−6𝑘𝑔𝑚−3) 

(1) 60%        (2)  70%           (3) 72%         (4)  74%      (5)  78% 

 
19) 𝑀 jpzpTila ePUf;F ntg;gkhf;Fk; RUs; xd;wpdhy; 𝑡 = 0 ,y; ,Ue;J ntg;gk; 

toq;fg;gl;lNghJ ntg;gepiy ∆𝜃,dhy; mjpfupf;f vLj;j Neuk; 𝑡 = 𝑡1MFk;. 

Neuk; 𝑡 = 𝑡2 ,y; ePu; nfhjpf;fpd;wJ.  Neuk; 𝑡 = 𝑡3 ,y; 𝑚 jpzpT MtpahfpaJ. 

ePupd; jd;ntg;gf; nfhs;sstpw;Fk;> Mtpahjypd; jd;kiw ntg;gj;jpw;Fk; 

,ilapyhd tpfpjk; 

(1) 
𝑚𝑡1

𝑀𝑡2∆𝜃
      (2)  

𝑚(𝑡3−𝑡2)

𝑀𝑡1∆𝜃
      (3) 

𝑀𝑡1

𝑚(𝑡3−𝑡2)∆𝜃
       

(4)  
𝑚𝑡1

𝑀(𝑡3−𝑡2)∆𝜃
         (5)  

𝑚𝑡1

𝑀(𝑡3−𝑡1)∆𝜃
 

 

 

20) 𝑅 MiuAila rPuhd tl;lj;jl;L xd;wpypUe;J xU 

rJug;gFjp ePf;fg;gl;Ls;sij cU fhl;Lfpd;wJ. vQ;rpa 

gFjpapd; GtpaPu;g;Gikak; ikak; 𝑂  ,y; ,Ue;J 

mikAk; J}uk; ( 𝜋 = 3 vd;f) 

 

(1)  
𝑅

2
                  (2) 

𝑅

4
                     (3) 

𝑅

8
                    (4)  

𝑅

10
                      (5)  

𝑅

12
 

 

 

 

𝐴 

𝐵 𝐶 

𝑂 
𝑅 
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21) xt;nthd;Wk; ru;trkdhd jpzpTfSld; 

,izf;fg;gl;l ,U miyAk; njhFjpfs; 

𝐴, 𝐵 ,id cUf;fs; fhl;Lfpd;wd. tpw;RUs;fs; 

ahTk; ru;trkdhditahFk;. 𝐴, 𝐵 vd;gd rpwpa 

miyTfis fpilahf Mw;Wfpd;wdthapd; 

mtw;wpd; mjpu;T kPbwd;fSf;fpilapyhd tpfpjk; 

(1)  √
2

3
          (2) 

1

√3
                      (3) 

√2

3
                     (4)  

1

√2
            (5)  √3 

 

22) ghu;itf;FiwghLs;s xUtu; fz;zpypUe;J 25𝑐𝑚 ,Ys;s Gj;jfj;ij thrpf;f +2𝐷 

cila %f;Ff; fz;zhbiag; gad;gLj;Jfpd;whu;. rpy fhyq;fspd; gpd; mNj %f;Ff; 

fz;zhbiag; gad;gLj;jp Gj;jfj;ij thrpf;f fz;zpypUe;J 30𝑐𝑚 J}uj;jpy; itf;f 

Ntz;bapUe;jJ. Gj;jfj;ij 25𝑐𝑚 ,y; itj;J thrpg;gjw;F Njitahd tpy;iyapd; 

Ftpaj;J}uk; 

(1) 27.5cm       (2) 33.3cm              (3) 37.5cm        (4)  40cm          (5)  50cm 

 

23) fpilahd fulhd jsj;jpYs;s nghUnshd;wpd; kPJ 

jhf;Fk; fpiltpir 𝑃 ahdJ Neuk; 𝑡 Ald; khWtij 

mUfpYs;s cU fhl;Lfpd;wJ. nghUspy; 

nraw;glf;$ba vy;iy cuha;Ttpir 𝐹𝐿 MFk;. ,g; 

nghUspd;kPJ jhf;Fk; cuha;Ttpir 𝐹 Neuk; 𝑡 Ald; 

khWtijf;  fhl;Lk; rpwe;j tiuG 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

𝐴 

𝐵 

𝑃 

𝑡 

𝐹𝐿 

𝐹 

𝑡 

𝐹𝐿 

(1) 

𝐹 

𝑡 

𝐹𝐿 

(2) 

𝐹 

𝑡 

𝐹𝐿 

(3) 𝐹 

𝑡 

𝐹𝐿 

(4) 

𝐹 

𝑡 

𝐹𝐿 

(5) 
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24) glj;jpy; fhl;lg;gl;lthW 𝑊 epiwAila xU Rik 

𝐿 ePsKs;s 𝐴𝐵 vd;Dk; ,Nyrhd rl;lj;jpy; 

𝐴 apypUe;J 𝑎 J}uj;jpy; Xa;tpYs;sJ. Nfhy; 

𝐴𝐵 fpilahfTs;sJ. 𝐴 apYs;s KisAk;> 

fg;gpfSk; xg;gkhdjhfTk; ,Ug;gpd; 𝐴 apYs;s 

kWjhf;fk; 

 

(1) 𝑊(
𝐿−𝑎

𝐿+𝑎
)            (2) 𝑊(

𝐿+𝑎

𝐿−𝑎
)          (3) 𝑊(

𝐿−2𝑎

𝐿+𝑎
)            

(4)  𝑊(
𝐿−𝑎

𝐿+2𝑎
)           (5)  𝑊(

𝐿+𝑎

𝐿−2𝑎
) 

 

25) fz;zhbapDs; ,Ue;J tspf;Fr; nry;Yk; xspf;fjpupd; 

ghijia cU fhl;Lfpd;wJ. fz;zhb tsp ,ilKf 

mtjpf;Nfhzk; 𝑐 vdpd; gLNfhzk; 𝑖 Ald; fjpupd; tpyfy; 

Nfhzk; 𝑑 ,d; khwiy jpwk;gl tif Fwpf;Fk; tiuG  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑑 

𝑖 
𝑐 𝜋

2  

𝜋
2 − 𝑐 

𝑐

𝜋 − 2𝑐 

𝑐

0 
0 

(1) 

𝑑 

𝑖 
𝑐 𝜋

2  

𝜋
2 − 𝑐 

𝑐

𝜋 − 2𝑐 

𝑐

0 
0 

(2) 

𝑑 

𝑖 
𝑐 𝜋

2  

𝜋
2 − 𝑐 

𝑐

𝜋 − 2𝑐 

𝑐

0 
0 

(3) 

𝑑 

𝑖 
𝑐 𝜋

2  

𝜋
2 − 𝑐 

𝑐

𝜋 − 2𝑐 

𝑐

0 
0 

(4) 

𝑑 

𝑖 𝑐 𝜋
2  

𝜋
2 − 𝑐 

𝑐

𝜋 − 2𝑐 

𝑐

0 
0 

(5) 

𝒊 

𝐿 



 

juk;  - 12 (2024) 3k; jtiz (FWC)  1            ngsjpftpay; - II (A)  

  

(All Rights Reserved / KOg; gjpg;Ghpik 
cilaJ) 

  

  

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ngsjpftpay; 
Physics 

Business Studies 

Two Hours 10 Min 

Gr. 12 (2024) 

s 

Njrpa ntspf;fs epiyak; njhz;ilkhdhW 
%d;whk; jtizg; guPl;ir - 2024 

National Field Work Centre, Thondaimanaru 
3rd Term Examination - 2024 

 

01 T II(A) 

FWC 

 
Kf;fpak; : 

 ,t;tpdhj;jhs; 14 gf;fq;fisf; nfhz;Ls;sJ.  

 

 ,t;tpdhj;jhs; A, B vd;Dk; ,U gFjpfisf; 

nfhz;Ls;sJ. ,U gFjpfSf;Fk; xJf;fg;gl;l 

Neuk; ,uz;L kzpj;jpahyq;;fs; gj;J 

epkplq;fs; MFk;. 

 

 fzpg;ghidg; gad;gLj;jf;$lhJ 

gFjp A – mikg;Gf; fl;Liu 

vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil 

vOJf. xt;nthU tpdhTf;Fk; tplg;gl;Ls;s 

,lj;jpy; ckJ tpilfis vOJf. 

nfhLf;fg;gl;Ls;s ,lk; ckJ tpilfSf;Fg; 

NghJkhdJ vd;gijAk; tpupthd tpilfs; 

mtrpakpy;iy vd;gijAk; ftdpf;f.  

 

gFjp B – fl;Liu  

,g;gFjp ehd;F tpdhf;fisf; nfhz;Ls;sJ. 

mtw;wpy; ,uz;L tpdhf;fSf;F khj;jpuk; tpil 

vOJf. ckf;F toq;fg;gLk; jhs;fis ,jw;Fg; 

gad;gLj;Jf.  

 

 ,t;tpdhj;jhSf;nfd toq;fg;gl;l Neu Kbtpy; 

gFjp A NkNy ,Uf;Fk;gbahf A, B Mfpa ,uz;L 

gFjpfisAk; xd;whfr; Nru;j;Jf; fl;ba gpd;du; 

guPl;ir Nkw;ghu;itahsuplk; ifaspf;f. 

 

 tpdhj;jhspd; gFjp B I khj;jpuk; guPl;ir 

kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y 

mDkjpf;fg;gLk;.    

 

 

 

 

guPl;rfupd; cgNahfj;jpw;F  

khj;jpuk;  

,uz;lhk; tpdhj;jhSf;F  

gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

 

 

B 

5  

6  

7  

 8  

nkhj;jk; 

,yf;fj;jpy;  

 

vOj;jpy; 
 

 

 

 

    

 FwpaPl;nlz;fs; 
 

tpilj;jhs;fisg; guprPypj;jtu; 1 
 

 

tpilj;jhs;fisg; guprPypj;jtu; 2 
 

 

Gs;spfisg; guprPypj;jtu; 
 

 

Nkw;ghu;it nra;jtu;  
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mikg;Gf; fl;Liu 
 

01) Ma;T$lj;jpy; gad;gLj;jg;gLk; Ez;khzp jpUF fzpr;rp xd;W cUtpy; fhl;lg;gLfpd;wJ. 

 

 

 

 

 

(a) jpUF fUtpfs; / cgfuzq;fs; vt;thW cUthf;fg;gLfpd;wd? 

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

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

(b) (i) jPjhs; jiyia gad;gLj;Jtjd; gpujhd Nehf;fk; ahJ? 

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

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

 (ii) NkNy $wg;gl;l Nehf;fk; epiwNtw;wg;gLfpd;wikia vt;thW cWjpg;gLj;JtPu;? 

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

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

(c) ,f; fUtpapd; G+r;rpa tOit vt;tpjk; JzptPu;? 

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

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

(d) ntt;NtW Ez;khdp jpUF fzpr;rpfspy; G+r;rpa tOit Jzpa nrg;gk; nra;ag;gl;l 

NghJ fUtpapd; epiyfs; epiy (1)> epiy (2) vd;wthW mike;Js;sd. 

 

 

 

 

 

 

 

 
 

(i) xt;nthU epiyfspYk; fUtpapd; G+r;rpa tOf;fis FwpAld; jUf. 

epiy (1)  .............................................................................................................................................................  

epiy (2)  .............................................................................................................................................................  

(ii) xt;nthU epiyfspYk; fUtpapd; G+r;rpa tOf;fs; cUthFtjw;fhd 

fhuzq;fisj; jUf. 

epiy (1)  .............................................................................................................................................................  

epiy (2)  .............................................................................................................................................................  

(iii) xt;nthU epiyfspYk; ,t; tOf;fis thrpg;Gld; vt;thW Nru;g;gjd; %yk; 

($l;ly; / fopj;jy;) jpUj;jkhd ngWkhdj;ij Jzpayhk;. 

epiy (1)  .............................................................................................................................................................  

epiy (2)  .............................................................................................................................................................  

epiy (2) epiy (1) 
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(e) ,f; fUtpapy; cs;s G+l;L Riu gad;gLj;Jtjd; Nehf;fk; ahJ? 

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

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

(f) gupNrhjidahsu; xUtu; cgfuzj;jpid ifahs;tjpy; jpwik mw;wtuhf cs;shu; 

vdpd;> 

(i) ,jd; fhuzkhf cUthFk; tO vJ? 

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

(ii) ,t; tOit vt;thW Fiwf;f KbAk;? 

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

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

(g) G+r;rpa tOmw;w jpUF Ez;khdp fzpr;rpnahd;wpid gad;gLj;jp fk;gp xd;wpd; 

tpl;lk; Jzpag;gl;l NghJ 16.28𝑚𝑚 Mf fhzg;gl;lJ. Ma;T$l Ntzpau; ,Lf;F 

khdpapdhy; mstplg;gl;lNghJ 16.4𝑚𝑚 Mf fhzg;gl;lJ. mt;Ntzpau; ,Lf;Fkhdp 

nfhz;Ls;s G+r;rpa tOtpd; ngWkhdk; ahJ? 

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

02) tpirj; jpUg;gf; Nfhl;ghl;ilg; gad;gLj;jp fz;zhb milg;ghdpd; mlu;j;jpiaf; 

fhzNtz;b cs;sJ. ,jw;fhf rPuhd kPw;wu; msTr;rl;lk;> fj;jp tpspk;G> cUis tbthd 

kuf;Fw;wp> 10𝑔, 20𝑔, 50𝑔, 100𝑔 jpzpTfisAila epiwg;gbfs;> Ma;T$lahf;F> Kfit> 

ePu;> E}y;j; Jz;Lfs; vd;gd jug;gl;Ls;sd. fz;zhb milg;ghd; mz;zsthf 90𝑔 

jpzpTilajhFk;. 

(a) kPw;wu; msTr;rl;lj;jpd; xU gf;fj;jpy; fz;zhb milg;ghDk; (jpzpT 𝑀) kWgf;fj;jpy; 

epiwg;gb (jpzpT 𝑚𝑠) vd;gtw;iwAk; nfhz;L fj;jp tpspk;gpy; rkepiyg;gLj;jg;gl;l 

xOq;fikg;ig fPNo cs;s ntspapy; tiuf. 

 (fz;zhb milg;ghDf;fhfTk;> epiwg;gbf;fhfTk; mUfpy; jug;gl;l cUf;fisg; 

gad;gLj;Jf) 

 

 

 

 

 
 

 
 

(b) (i)  kPw;wu; msTr;rl;lj;jpy; nghUl;fisj; njhq;ftpl Kd;du; ePu; nra;a Ntz;ba  

gupNrhjid eilKiw ahJ? 

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

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

 (ii)  NkYs;sthwhd eilKiwapd; Nehf;fk; ahJ? 

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

(c) kPw;wu;f; Nfhypy; jhf;Fk; tpirfis NkNy ePu; tiue;j cUtpy; Fwpj;Jf; fhl;Lf. 

(kPw;wu;f; Nfhypd; jpzpT 𝑚0vd;f) 

𝑀 

𝑚𝑠 

Nkir 
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(d) (i)  gupNrhjidiaj; jpUj;jkhf epiwNtw;Wtjw;F NkNy jug;gl;l epiwg;gbfspy;  

ePu; Nju;e;njLf;Fk; nghUj;jkhd epiwg;gb ahJ? 

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

     (ii)  ckJ tpilf;fhd fhuzj;ijj; jUf. 

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

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

(e) Nfhy; rkepiyg;gLj;;jg;gl;l epiyapy; fj;jp tpspk;gpypUe;J epiwg;gbf;fhd J}uk; 

𝑙1MfTk; fz;zhb milg;ghDf;fhd J}uk; 𝑙0 MfTk; ,Ug;gpd; 𝑀,w;fhd xU 

Nfhitia 𝑚𝑠, 𝑙0, 𝑙1 rhu;gpy; jUf. 

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

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

(f) fj;jp tpspk;gpypUe;J fz;zhb milg;ghDf;fhd J}uj;ij 

khw;whky; fz;zhb milg;ghdhdJ KfitapYs;s ePupDs; 

Ma;T$l ahf;fpd; cjtpAld; mkpo;j;jg;gLk; re;ju;g;gk; cU 

(2) ,y; fhl;lg;gl;Ls;sJ. 

(i)  kPw;wu;f; Nfhy; fpilahf rkepiyg;gLj;jg;gl;l epiyapy; 

fj;jp tpspg;gpypUe;J 𝑚𝑠 ,w;fhd J}uk; 𝑙2 vdpd; 𝑙1 > 𝑙2 

Mf ,Ug;gij tpsf;Ff. 

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

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

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

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

(ii)  fz;zhb milg;ghdpdhy; Kfitf;F toq;fg;gLk; tpirapd; jpiria cUtpy; 

Fwpj;Jf; fhl;Lf. 

(iii)  fz;zhb milg;ghd; njhq;Fk; ,ioapYs;s ,Oit (𝑇) ,id 𝑀, 𝑔 nghUspd; 

mlHj;jp 𝜌> ePupd; mlu;j;jp 𝜌𝑤 Mfpatw;wpd; rhu;gpy; jUf. 

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

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

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

(iv)  fz;zhb milg;ghdpd; mlu;j;jp 𝜌 ,w;fhd Nfhit xd;iw 𝑙1,  𝑙2, 𝜌𝑤 

Mfpatw;wpd; rhu;gpy; ngWf. 

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

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

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

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

(v)  𝑙0 ,d; ngWkjp khw;wg;gl;L mjd; xt;nthU re;ju;g;gj;jpYk; 𝑙1, 𝑙2 ,d; 

ngWkjpfisg; ngw;W tiuG Kiw %yk; 𝜌 ,id fhz NkNy ,y; ngw;w 

Nfhitia 𝑙1 ,id rhuhkhwpahfTk; (𝑙1 − 𝑙2) ,id rhu;khwpahfTk; nfhz;L  

khw;wpaikf;Ff. 

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

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

cU (2) 
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(vi) 𝑙1 ,w;F vjpNu (𝑙1 − 𝑙2) ,idf;Fwpj;J tiuag;gl;l tiuG xd;W fPNo 

jug;gl;Ls;sJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

(1) tiugpd; gbj;jpwidf; fhz;f. 

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

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

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

(2) gbj;jpwidf; nfhz;L 𝜌 ,d; ngWkjpiaf; fhz;f.( 𝜌𝑤 = 1000𝑘𝑔𝑚−3) 

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

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

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

03) khztd; xUtdhy; gupTf; FohiaAk;> ,irf;fitj; 

njhFjpiaAk; gad;gLj;jp tiuG Kiwapy; tspapy; xypapd; 

fjpAk;> jug;gl;l Foha;f;fhd KidTj;jpUj;jKk; mwptjw;fhd 

gupNrhjid xd;W gpd;tUkhW tbtikf;fg;gl;Ls;sJ. 

 

(a) ,g;ghpNrhjidf;F Njitahd Nkyjpf cUg;gbfs; ahit? 

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

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

(b) ghptpy; FohapDs;Ns cz;lhf;fg;gLk; miyapd; tif ahJ? 

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

 

 

𝟓 𝟏𝟎 𝟏𝟓 𝟐𝟎 𝟐𝟓 𝟎 

𝟏𝟎 

𝟖 

𝟔 

𝟒 

𝟐 

𝟎 
𝒍𝟏(𝒄𝒎) 

(𝒍𝟏 − 𝒍𝟐)(𝒄𝒎) 
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(c) ,g;gupNrhjidapy; ePu;nfhz;l FohapDs; mkpo;j;jpa ,U KidAk; jpwe;j Foha; 

gad;gLj;jg;gLtjd;; Nehf;fk; ahJ? 

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

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

(d) juTfis vLg;gjw;F ePH Kjypy; njhpe;njLf;Fk; ,irf;fit ahJ? ckJ 

njhptpw;fhd fhuzk; ahJ? 

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

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

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

(e) ,irf;fitapid ,wg;gH Rl;baypy; jl;Ltjd; Nehf;fk; ahJ? 

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

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

(f) cU (1) ,y; gupitg; ngWtjw;fhf ,irf;fitia gpbf;Fk; tpjj;ij tiue;J 

fhl;Lf. 
 

(g) (i) cU (1) ,y; mbg;gilg; guptpw;fhd epd;w miyf;Nfhyj;jpid tiue;J 

Fohapd; ePsk; 𝑙 IAk; Kidj;jpUj;jk; 𝑒 IAk; Fwpf;f. 

 

 (ii) cU (1) ,y; ngw;w miy ePsj;jpw;fhd Nfhitia 𝑙, 𝑒 rhu;gpy; vOJf. 

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

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

 (iii) ,jpypUe;J tspapd; xypapd; fjpf;fhd (𝑣) ,w;fhd Nfhitia ,irf;fitapd; 

mjpu;ntz; 𝑓, 𝑙, 𝑒 rhu;gpy; jUf. 

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

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

(h) xU tiuig tiutjd; %yk; 𝑣, 𝑒 ,id Jzptjw;F Nkw;Fwpj;j rkd;ghl;il kPs 

xOq;FgLj;Jf. 

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

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

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

(i) rhuhkhwp> rhHkhwpfis ,dk;fhz;f. 

rhuhkhwp   .......................................................................................................................................................................  

rhu;khwp   .......................................................................................................................................................................  

 

(j) tiuig tiuf? 
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(k) tiugpypUe;J ngw;w Ms;$Wfs; (4 × 10−3, 0.72), (  2 × 10−3, 0.56) vdpd; tspapy; 

xypapd; Ntfk; 𝑉 ,idf; fzpf;f 

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

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

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

(l) ,g;ghpNrhjidia ntg;gepiy Fiwthd ,lj;jpy; Nkw;nfhs;Sk; NghJ ngwg;gLk; 

tiuig Gs;spf;Nfhl;bdhy; mNj tiugpy; tiue;J fhl;Lf. 

 

(m) ,g;ghpNrhjidapy; ,irf;fitf;F gjpyhf kpd;djphp gad;gLj;jg;gbd; mD$yk; 

ahJ? 

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

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

 

04) FtpTtpy;iy xd;wpd; tpk;gj;jpd; mikTfs; guitapd;ik (,lkhW Njhw;wtO) ,d;wp 

nghUe;Jk; Kiwiag; gad;gLj;jp FtpTtpy;iy xd;wpd; Ftpa ePsj;jpid gupNrhjid 

Kiwahfj; Jzptjw;Fj; jhq;fpnahd;wpy; Vw;wg;gl;l FtpTtpy;iy> jhq;fpfspy; 

,izf;fg;gl;l xspapay; Fz;^rpfs; ,uz;L> jpiu Nghd;w cUg;gbfs; 

toq;fg;gl;Ls;sd. 

(a) gupNrhjidapd; Muk;gj;jpy; tpy;iyapd; mz;zsthd Ftpaj;J}uk; mwpag;gly; 

Ntz;Lk;. vt;tpjk; mg;ngWkhdj;jpid mwpayhk; vd $Wf. 

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

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

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

(b) jug;gl;l tupg;glj;ij gad;gLj;jp kw;w cUg;gbfis ,g;gupNrhjidapy; 

xOq;fikg;ig G+uzg;gLj;Jf. 

 

 

 

 

 

 

(c) tiuag;gl;l tupg;glj;jpy; Ftpaj;jpd; mz;zsthd epiyia Fwpj;Jf; fhl;Lf. 
 

 

(d) nka;tpk;g epiyia jpUj;jkhf Fwpg;gjw;F Nkw;nfhs;sg;gLk; gupNrhjid 

gbKiwfis RUf;fkhf vOJf. 

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

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

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

 ..........................................................................................................................................................................................  
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(e) nghUs; J}uk; 𝑢 ck;> tpk;gj;J}uk; 𝑣 ck; > tpy;iyapd; Ftpaj;J}uk; 𝑓 ck; Mapd;> 

(i) tpy;iyapd; #j;jpuj;jpid vOjp> tiugpw;F cfe;j tpjj;jpy; vOjg;gl;l 

Nfhitia kPs xOq;FgLj;Jf. 

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

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

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

(ii) njf;fhl;bd; Fwptof;ifg; gpuNahfpj;J > 
1

𝑢
 ,w;F vjpNu 

1

𝑣
 I tiuig tiuf. 

 

 

 

 

 
 

 

 

 

 

(iii) tiugpypUe;J tpy;iyapd; Ftpaj;J}uj;jpid vt;tpjk; kjpg;gplyhk; vdf; $Wf. 

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

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

(f) nka;tpk;gq;fsplj;J 𝑢, 𝑣 ngWkhdq;fspd; xU Nrhb ngwg;gLk; NghJ tiugpy; 

,U juTg; Gs;sp Fwpf;fyhk; vd khztd; $wpdhd;. tpsf;Ff. 

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

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

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

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

(g) |𝑢 + 𝑣| ,w;F vjpNu |𝑢𝑣| I tiuig tiutjd; %yk; FtpTtpy;iyapy; 

Ftpaj;J}uj;ij vt;thW JzptPu;? mj;Jld; nka;g;nghUSf;F nka;tpk;gj;ijg; 

ngWtjid tiugpd; %yk; vt;thW cWjpg;gLj;JtPu;? 

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

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

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

(h) kha tpk;g epiyf;Fk; gupNrhjid nra;ag;gl;L Ftpaj;J}uk; Jzpag;gl cs;sJ. 

(i) ,jw;fhfj; Njitg;gLk; Nkyjpf xspapay; cgfuzk; ahJ? 

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

(ii) NkNy tiuag;gl;l tiugpy; khatpk;gj;jpw;Fupa gFjpiag; Gs;spf;Nfhl;lhy; 

tiuf. 

(iii) tiuag;gl;l tiuG fpilAld; mikf;Fk; Nfhzk; ahJ? 

 ..........................................................................................................................................................................  
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gFjp - B 

fl;Liu tpdhf;fs; 

 vitNaDk; ,uz;L tpdhf;fSf;F kl;Lk; tpilaspf;Ff. 

01) (a) thfdg; gazq;fspd; NghJ Mgj;ijf; Fiwg;gjw;F tisthd ghijfs; 

cs;Nehf;fp rha;Tilajhf mikf;fg;gLtJ tof;fkhFk;. fpilAld; 𝜃 rha;Tila 

mt;thwhd xU tisthd ghijapy; 𝑚 jpzpTila xU fhu; 𝑟 MiuAila 

tl;lg;ghijapy; ,aq;Ftij cU (1) fhl;Lfpd;wJ. ghijf;Fk; fhupd; 

uau;fSf;Fk; ,ilapyhd cuha;Tf;Fzfk; 𝜇 MFk;. 

 

 

 

 
 

 

(i) jsj;jpd; topNa Nky;Nehf;fp tOf;Fjiyj; jtpu;g;gjw;F fhuhdJ 

nfhz;bUf;f Ntz;ba cau;fjp 𝑉𝑚 vdpd; ,r;re;ju;g;gj;jpy; cU (1) ,id 

cU(2) ,y; fhl;lg;gl;ljw;F xg;ghff; fUjp cU (2) ,id ckJ 

tpilj;jhspy; gpujp nra;J fhupy; jhf;Fk; tpirfisf; Fwpj;Jf; fhl;Lf. 

(ehd;F uau;fSf;Fkhd nkhj;j nrt;td; kWjhf;fKk;> cuha;TtpirAk; 

KiwNa 𝑅, 𝐹 vd;f.) 

 

 
 
 

(ii) fhupd; uau;fspy; nraw;gLk; kWjhf;f tpirf;fhd (𝑅) xU Nfhitia 

(1) 𝑚, 𝑔, 𝜇, 𝜃 rhu;gpy; ngWf. 

(2) 𝑚, 𝑉𝑚, 𝑟, 𝜇, 𝜃 rhu;gpy; ngWf. 

(iii) gFjp (ii) ,y; ngw;w KbTfspypUe;J 𝑉𝑚 ,w;fhd xU Nfhitia 𝑟, 𝑔, 𝜇, 𝜃 

rhu;gpy; ngWf. 

(b) fhuhdJ jsj;jpd; topNa fPo; Nehf;fp tOf;Fjiyj; jtpu;g;gjw;F mJ nfhz;bUf;f 

Ntz;ba ,opTf;fjp 𝑉𝑚
′  ,id ca;j;jwpf. 

 (ckJ tpilia gFjp (a) (iii) ,y; ngw;w Kbitg;gad;gLj;jp ca;j;jwpa KbAk; 

my;yJ NghJkhd tpsf;fq;fs; jug;glNtz;Lk;) 

ngsjpftpay; 
Physics 

Business Studies 

Gr. 12 (2024) 

s 

Njrpa ntspf;fs epiyak; njhz;ilkhdhW 
%d;whk; jtizg; guPl;ir - 2024 

National Field Work Centre, Thondaimanaru 
3rd Term Examination - 2024 

 

01 T II(B) 

FWC 

cU (2) 

𝑟 

𝜃 

cU (1) 

𝑟 
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(c) 𝑚 jpzpTila xU fhuhdJ fpilahd fulhd ghij xd;wpy; 𝑂 it ikakhff; 

nfhz;l 𝑟 MiuAila tl;ltpy; ghijapy; 𝑣 fjpAld; ,aq;Ftij cU(3) 

fhl;Lfpd;wJ. ,q;F 𝐺 fhupd; <u;it ikakhFk;. 2𝑎 fhupd; ,U rpy;YfSf;fpilg;gl;l 

J}ukhFk;. tPjpapdhy; rpy;YfSf;F toq;fg;gLk; kWjhf;fq;fs; ghijapd; 

cl;GwkhfTk; (𝐼) ntspg;GwkhfTk; (𝐸);KiwNa  𝑅𝑖  Ak; 𝑅𝑒 Ak; MFk;. mj;Jld; 

𝐼 ,Yk; 𝐸 apYk; cs;s cuha;Ttpirfs; 𝐹𝑖 Ak; 𝐹𝑒 Ak; MFk;. 

 
 
 
 
 
 
 

 
 
 
 
 

(i) 𝐹𝑖 + 𝐹𝑒 ,w;fhd Nfhit xd;iw 𝑚, 𝑣, 𝑟 rhu;gpy; ngWf. 

(ii) 𝑅𝑖 +  𝑅𝑒 ,w;fhd Nfhit xd;iw 𝑚, 𝑔 rhu;gpy; jUf. 

(iii) 𝐺 gw;wpa jpUg;gj;ijf; fUJtjd; %yk; 𝐹𝑖 + 𝐹𝑒  ,id 𝑕 , 𝑅𝑖 , 𝑅𝑒 rhu;gpy; jUf. 

,q;F 𝑕 epyj;jpypUe;J 𝐺 ,w;fhd epiyf;Fj;J caukhFk;. 

(iv) (1)  𝑅𝑖 ,w;fhd xU Nfhitia 𝑚 , 𝑔, 𝑣, 𝑕, 𝑟, 𝑎 rhu;gpy; fhz;f. 

 (2)  𝑅𝑒 ,w;fhd xU Nfhitia 𝑚 , 𝑔, 𝑣, 𝑕 , 𝑟, 𝑎 rhu;gpy; fhz;f. 

 (3)  𝑅𝑖, 𝑅𝑒 ,y; $ba ngWkhdKilaJ vJ? 

 (4)  NkYs;s 𝑅𝑖, 𝑅𝑒 KbTiisf; nfhz;L fhuhdJ rupahJ tl;lg;ghijapy; 

,aq;Ftjw;F nfhz;bUf;f Ntz;ba cau;fjp 𝑣𝑜 vdpd;  𝑣𝑜  ,id 

𝑔, 𝑟, 𝑎, 𝑕 rhu;gpy; ngWf. 

 (5)  𝑟 = 8𝑚 , 𝑎 = 0.75𝑚 , 𝑕 = 0.6𝑚 , 𝑔 = 10𝑚𝑠−2 vdpd; 𝑣𝑜 ,idf; fhz;f. 

 (6)  𝑣 >  𝑣𝑜  MFk; xU re;ju;g;gj;jpy; fhupd; ,af;fk; njhlu;ghf ahJ 

$wyhk; 

 (7)  Nkw;Fwpj;j tisthd ghijapy; 𝑣𝑜 ,Yk; cauthd fjpapy; 

gazpf;ff;$bajhf fhupd; tbtikg;gpy; nra;af;$ba khw;wq;fs; gw;wpf; 

Fwpg;gpLf. 
 

02) ,e;j tpdh miyfisAk; mtw;wpd; gz;GfisAk; gw;wpajhFk;. 

(a) fPNo fhzg;gLk; tiuglk; Clfk; 𝐼 kw;Wk; Clfk; 𝑅 ,w;F ,ilNaahd 

vy;iyapy; gLk; %d;W miyKfq;fisf; fhl;Lfpd;wJ. miyKfk; 𝐶, 𝐷 

vy;iyiaf; fle;J nry;tJ fhl;lg;gl;Ls;sJ. miyKfk; 𝐸𝐹 KOik 
milatpy;iy.  

 

 

 

 

 

 

 

𝑶 

𝑰 𝑬 
𝒉 

𝑹𝒊 
𝑹𝒆 

𝑭𝒊 𝑭𝒆 

𝒓 

𝟐𝒂 

cU(3) 

𝑎 

𝑮 

A C E 

F 

B D 

Clfk; I 

Clfk; R miyr; 
nrYj;Jif jpir 
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(i)  NkYs;s glj;jpid gpujp nra;J miyKfk; 𝐸𝐹 ,id 

G+uzg;gLj;Jtjw;fhd Nfhl;bid tiuf. 

(ii) Clfk; I my;yJ 𝑅 ,y; vt; Clfj;jpy; miy cau; Ntfj;jpidf; 

nfhz;bUf;Fk; vd tpsf;Ff. 

 

(b) miy gazpf;Fk; Clfj;jpd; xU Jzpf;ifapd; Ntfk; (𝑉) Neuj;Jld; (𝑡) 

khWtij fPOs;s tiuG fhl;Lfpd;wJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Jzpf;ifahdJ miyT ,af;fj;ij Mw;WfpwJ vd tiugpypUe;J vt;thW 

Jzpayhk; vd tpsf;Ff. 

(ii) Jzpf;ifapd; miyT mjpu;ntz;iz Jzpf. 

(iii) Jzpf;if mjpAau; ,lg;ngau;r;rpapy; fhzg;gLk; xU Neuj;ij tiugpy; 

,Ue;J jUf.  

(iv) Neuk; 𝑡 = 𝑜 ,ypUe;J Neuk; 𝑡 = 1.5 𝑚𝑠 tiuapyhd gFjpapd; tisTf;Fk; 𝑥 

mr;Rf;Fk; ,ilNaahd rpwpa rJuq;fspd; vz;zpf;if 140 vdpd; mg; 

gug;gpid 𝑚2  ,y; jUf.  

(v) 𝑏(𝑖𝑣) ,y; Fwpg;gplg;gl;l gug;G Fwpg;gJ ahJ? 
 
 

(c) (i)    Nkw;nghUj;Jiff;fhd nfhs;ifia jUf. 

 (ii) 𝑆1, 𝑆2 Mfpa ,U xypngUf;fpfs; xU mjpu;ntz; gpwg;ghf;fpapd; xNu 

ntspaPl;by; ,izf;fg;gl;L gpd;tUkhW itf;fg;gl;Ls;sd. 

 

 

 

 

 

 

𝑺𝟏 

𝑺𝟐 

𝒕 (𝒎𝒔) 

𝑽
 (
𝒎
𝒔

−
𝟏

) 

1 2 3 4 5 6 0 
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miyePsk; 40 𝑐𝑚 ck; tPr;rk; 𝐴 IAk; nfhz;l xyp miyfs; ,uz;L 

xypngUf;fpfshYk; fhyg;gLfpd;wd. 𝑀 MdJ 𝑆1, 𝑆2 ,uz;bYk; ,Ue;J 

550 𝑐𝑚 J}j;jpYs;s Gs;sp MFk;. Gs;sp 𝑃 MdJ 𝑆1 ,ypUe;J 560 𝑐𝑚 

,Yk; 𝑆2 ,ypUe;J 580 𝑐𝑚 J}uj;jpYk; cs;s Gs;sp MFk;. Gs;sp 𝑀 ,Yk; 

𝑃 apYk; cs;s cug;gpd; jd;ikia vOJf. mj;Jld; mjw;fhd 

fhuzj;ijAk; jUf. 
 

 (iii)  NkNyAs;s tiuglj;jpw;Nfw;g 𝑆1 My; fhzg;gLk; miyapd; tPr;rk; 2𝐴 Mf 

mjpfupf;fg;gl;Ls;sJ. 𝑆2 fhyg;gLk; miy khwhkYs;sJ. ,e;j tPr;r 

mjpfupg;ghy; Gs;spfs; 𝑀, 𝑃 ,y; cug;gpd; jd;ikia fhuzj;Jld; xg;gpLf.  

 

(d)  

(1) mjpu;ntz; 𝑓 ck; fjp 𝐶 ck; cila miyfs; xU epiyahd xyp epiyahd 

xyp Kjypdhy; ntspaplg;gLfpd;wd. mtjhdp xUtu; rPuh khwhf;fjp 𝑉 cld; 

Kjiy Nehf;fp Neu;Nfhl;by; ,aq;Ffpwhu;.  

(i) mtjhdpahy; czug;gLk; xypapd; miy ePsk; ahJ? 

(ii) mtjhdp rhu;ghf xypapd; Ntfk; ahJ? 

(2) epiyahd Kjypd; cz;ik mjpu;ntz;zpYk; fjpapYk; miyfis 

gpwg;gpf;Fk; ,uz;lhtJ Kjypid mtjhdp nfhz;L nry;fpwhu;. 

,aq;Fk;nghOJ 500𝐻𝑧 ck; fjp 340 𝑚𝑠−1 nfhz;l xyp Kjy;fshy; 

fhyg;gl;l xyp miyfSf;fhd 6𝐻𝑧 mbg;G mjpu;ntz;iz mtu; 

czu;fpwhu;. 

(i) mbg;G vd;why; vd;d vd tpsf;Ff. 

(ii) mtjhdpapd; Ntfk; 𝑉 ,idf; fzpf;Ff. 

 

03) xUtUila ghu;it tPr;R 50 𝑐𝑚 − 300 𝑐𝑚 ,w;fpilNa cs;sJ fz;tpopapd; tpl;lk; 

2.5 𝑐𝑚 MFk;. 

(a) (i)  mtUf;F Njhd;Wk; kpff;fpl;ba Gs;spapy; ,Ue;J tpopj;jpiuf;F tUk; 

rupahd fjpupd; tupg;glj;ij tiuf. 

 (ii)  mg;NghJ fz;tpy;iyapd; tY ahJ? 

 

(b) J}ug;ghu;it> mz;ikg;ghu;it vd;Dk; ,U ghu;itf; FiwghLfspdhYk; 

gPbf;fg;gl;Ls;s Nkw;Fwpj;j egnuhUtu; xw;iwf; fz;zhbia gad;gLj;Jtjw;F 

cj;Njrpj;Js;shu;. mj;jifa xU %f;Ff; fz;zhbapy; cs;s xU tpy;iyapd; 

Nkw;gFjp J}ug; nghUis ghu;g;gjw;Fk; fPo;g;gFjp mz;ikg; nghUis 

ghu;g;gjw;Fk; ,ad;wthW mikf;fg;gLfpd;wJ. (xU rhjhuz egupd; njspTg; 

ghu;itapd; ,opT J}uk; 25 𝑐𝑚) 

(i)  Nky; gFjpf;Fupa tpy;iyapd; tY ahJ? 

(ii)  fPo; gFjpf;Fupa tpy;iyapd; tY ahJ? 
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(c) 8 𝑐𝑚 Ftpa ePsk; cila nghUs; tpy;iyiaAk; 10 𝑐𝑚 Ftpa ePsKila FtpT 

tpy;iyiaAk; gad;gLj;jp xU $l;L EZf;Ff; fhl;b cUthf;fg;gl;Ls;sJ. ,f; 

fUtpia gad;gLj;jp cly;eyk; cs;s xUtUk; Nkw;Fwpj;j FiwghL cila 

egUk; xU fyj;ij mtjhdpf;fpd;wdu;. 

(i)  fUtpapd; ,ay;ghd nrg;gk; nra;ifapy; fyj;ij mtjhdpf;f njspthd 

fjpu; tupg;glj;ij tiue;J mjd; Nfhzg; ngupjhf;fk; 𝑀 = (
𝑉𝑜

𝐹𝑜
− 1) (1 +

𝐷

𝐹𝑒
) 

vdf; fhl;Lf. 

    (vy;yhf; FwpaPLfSk; tof;fkhd fUj;ij cilait) 

 

(ii) FiwghL ,y;yhj xUtu; ,ay;ghd nrg;gk; nra;ifapy; cs;s NghJ 

fyj;ij mtjhdpf;fpd;whu;. ,t; epiyapy; nghUs; tpy;iyapdhy; cUthfpa 

tpk;gk; nghUs; tpy;iyapy; ,Ue;J 24 𝑐𝑚  Mff; fhzg;gl;lJ vdpd;> ,U 

tpy;iyfSf;Fk; ,ilg;gl;l J}uj;ijAk;> ,e;epiyapy; Nfhz cUg; 

ngUf;fj;ijAk; fhz;f. 

 

(iii) FiwghLila egu; tpy;iy mzpahJ ,ay;ghd nrg;gk; nra;ifapy; 

fyj;jpd; tpk;gj;ij ghu;g;gjw;F mtu; ghu;itj;Jz;il mirf;f Ntz;ba 

jpirAk;> mtu; mirf;f Ntz;ba J}uKk; ahJ? (nghUspd; epiy 

khw;wg;gltpy;iy) 

 

(iv) FiwghLila egu; tpy;iy mzpahJ ,ay;gw;w nrg;gk; nra;iff;F 

ghu;itj;Jz;il nrg;gk; nra;fpd;whu; vdpd; ,t; tpy;iyfspw;fpilg;gl;l 

J}uk; ahJ? (nghUspd; epiy khw;wg;gltpy;iy) 
 

 

04) (a)  (i)  ntg;g ,af;ftpaYf;fhd Kjyhk; tpjpf;fhd Nfhitia toikahd 

FwpaPLfspy; vOjp fzpaq;fis ,dq;fhz;f. 

  (ii) thAj;njhFjp xd;wpd; mfr;rf;jpahdJ ntg;gepiyapy; kl;LNk jq;fpAs;sJ 

vd;gjw;fhd thjq;fisf; Fwpg;gpLf. 

 

 (b)  (i)  gpd;tUk; ntg;gtpaf;f nrad;KiwfSf;fhd epge;jidfisf; Fwpg;gpl;L 

xt;nthU nrad;Kiwfspd; Nghjhd ntg;gtpaf;f rkd;ghLfis vOJf. 

(1) rkntg;gr; nrad;Kiw 

(2) Nrwypy;yhr; nrad;Kiw 

(3) khwhf; fdtsTr; nrad;Kiw 

 

  (ii)  NkNy tpdh (b) (i) ,w; jug;gl;l nrad;Kiwfspy; tpiuthd kw;Wk; 

nkJthd nrad;Kiwfis ,dq;fz;L> mr; nrad;Kiwfs; mt;thW 

fUjg;gLtjw;fhd fhuzq;fis tpsf;Ff. 
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tpdhf;fs; c, d apw;F tpilaspf;Fk; NghJ> thAf;fs; ahTk; ,yl;rpa elj;ij 
cilait vdf; fUJf. 

 (c)  𝑅 ,ypUe;J 𝑆 tiuAs;s xU Fwpj;j ntg;gtpaf;f nrad;Kiwapd; NghJ 

thAtpd; Fwpj;j jpzptpd; mKf;fk; (𝑃) cld; mjd; ,il ,af;f rf;jp (𝐸) 

khWk; tpjk; cUtpy; jug;gl;Ls;sJ. 

 

 

 

 
 

(i) Fwpj;j ntg;g ,af;f nrad;Kiwapd; NghJ jFe;j tpsf;fj;Jld; thAtpd; 

mKf;fk; (𝑃) cld; jdpntg;gepiy (𝑇) khWk; tiuig tiuf. 

(ii) NkNy tpdh (𝐶)(𝑖) ,y; ngw;w Kbitg; gad;gLj;jp thAtpd; mKf;fk;  

(𝑃) cld; fdtsT  (𝑉) khWk; tiuig tiuf. 

(iii) NkNy tpdh (𝐶)(𝑖𝑖) ,y; tiue;j tiugpypUe;J nrad;Kiw 𝑅𝑆 I 

,dq;fhz;f. 

 

(d)  ntt;Ntwhd milf;fg;gl;l thAj;njhFjpfs; %d;wpdJ mKf;fk; (𝑃) cld; 

fdtsT (𝑉) khWk; tpjk; gpd;tUk; tiuGfshy; tifFwpf;fg;gLfpd;wd. 

 

 

 

 

 

 

 
 

 
 

(i) ntg;gr; nrad;Kiw 𝐿𝑀 ,y; mfr;rf;jp khw;wj;ijf; fzpf;f. 

(ii) ntg;gr; nrad;Kiw 𝐿𝑀 ,d; NghJ thAj;njhFjpf;F toq;fg;gl;l ntg;g 

rf;jpia 𝑃1, 𝑉1 rhu;gpw; ngWf. 

(iii) ntg;gr; nrad;Kiw 𝐴𝐵𝐶𝐴 ,y;> 𝐴𝐵, 𝐵𝐶, 𝐶𝐴 nrad;Kiwfspd; NghJ 

nra;ag;gl;l NtiyfSf;fhd Nfhitfis 𝑃2, 𝑉2 rhu;gpw; ngw;W> nkhj;j 

nrad;Kiw 𝐴𝐵𝐶𝐴 ,d; NghJ ,lkhw;wg;gl;l ntg;gj;jpid 𝑃2, 𝑉2 rhu;gpw; 

ngWf. 

(iv) cU 3 ,y; nrad;Kiw 𝑋𝑌𝑍 ,d; NghJ thAtpd; mfr;rf;jp khw;wk; 30𝑘𝐽 

vdpd; njhFjpf;F toq;fg;gl;l ntg;gj;ijf; fhz;f. 
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