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Rl;nlz; : ……………………………………. 

Kf;fpak; : 

 ,t;tpdhj;jhs; 15 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; %d;W kzpj;jpahyk; MFk;. 
 

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

gFjp A – mikg;Gf; fl;Liu 
 (gf;fq;fs; 2 – 8) 
 
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 
(gf;fq;fs; 9 – 15) 
 
,g;gFjp MW tpdhf;fisf; nfhz;Ls;sJ. 
mtw;wpy; ehd;F  tpdhf;fSf;F khj;jpuk; tpil 
vOJf.  
 

 ,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;. 
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gFjp A - mikg;Gf; fl;Liu 

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

 (<u;g;gpdhyhd Mu;KLfy;> 𝐠 = 𝟏𝟎𝐍𝐤𝐠−𝟏 vdf; nfhs;f) 

 

1. Ma;T $lj;jpy; fz;zhbapd; mlu;j;jpiaf; Jzptjw;F xU gf;fj;jpd; ePsk; Vwj;jho 3 cm MdJk;    

  Vwj;jho 60 g jpzpTs;sJkhd xU fz;zhbr; rJuKfp ckf;F toq;fg;gl;Ls;sJ.  

  (𝑎) (i) rJuKfpapd; xU gf;fj;jpd; ePsj;ij (𝑙)  1% ,Yk; $ba nrk;ikAld; msg;gjw;F Ma;T$lj;jpy;     

       ePu; gad;gLj;Jk; cgfuzk; ahJ.  

   ………………………………………………………………………………………………………….. 

(ii) fz;zhbr; rJuKfpapd; fdtstpw;fhd xU Nfhitia 𝑙 ,d; rhu;gpy; vOJf.     

  ………………………………………………………………………………………………………….. 

     …………………………………………………………………………………………………………. 

(b) jpUg;gf; Nfhl;ghl;ilg; gad;gLj;jpr; rJuKfpapd; jpzpitf; fhz;gjw;Fg; gpd;tUk; cUg;gbfs;  

   ckf;F toq;fg;gl;Ls;sd.  

 kPw;wu;f; Nfhy; 

 fj;jpNahuk; 

 20 g , 50 g , 100 g epiwfs;> ,ioj; Jz;Lfs;. 

(i) rJuKfpapd; jpzpitf; $ba nrk;ikAld; Jzptjw;Fj; jug;gl;Ls;s epiwfspilNa ePu;    

   njupe;njLf;Fk; epiw ahJ? ckJ njupTf;fhd fhuzj;ijj; jUf.     

   ……………………………………………………………………………………………………..… 

   ……………………………………………………………………………………………………..… 

       ……………………………………………………………………………………………………….. 

(ii) Kjypy; kPw;wu; Nfhiyf; fj;jpNahuj;jpd; kPJ itf;f Ntz;Lk;. kPw;wu; Nfhypd; vj;jhdj;ijf;   

   fj;jpNahuj;jpd; kPJ itf;f Ntz;Lk; vd;gij ePu; vq;qdk; fhz;gPu;.             

       …………………………………………………………..……………………………………………      

       …………………………………………………………………………………………….…………. 

(iii) jpzpitf; fhz;gjw;F ePu; gad;gLj;Jk; xOq;fikg;gpd; ngaupl;l tupg;glj;ij tiuf. NkNy    

    jug;gl;Ls;s cUg;gbfis khj;jpuk; gad;gLj;Jf. 

 

 

 

 

 

 

 

 

 

,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ 
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(iv)  fz;zhbr; rJuKfpapd; jpzpT> njupe;njLj;j epiwapd; jpzpT Mfpad KiwNa m , M  

   vdTk;> ,q;F ngwg;gLk; J}u mstPLfs; KiwNa 𝑙1 , 𝑙2 ck; vdpd; NkNy (b)(iii) tiue;j  

   tupg;glj;jpd; kPJ Fwpj;J 𝑚 , 𝑀 , 𝑙1 , 𝑙2  Mfpatw;iwj; njhlu;G gLj;Jk; Nfhitia vOJf. 

 …………………………………………………………………………………………………….. 

 …………………………………………………………………………………………………….. 

 ………………………………………………………………………………………………......... 

(v) NkNy (a) (ii) ,Yk; (b) (iv) ,Yk; vOjpa Nfhitfisg; gad;gLj;jpf; fz;zhbapd; mlu;j;jp      

   ( 𝑑𝑔 ) ,w;Fupa xU Nfhitia vOJf. 

   ………………………………………………………………………………………………………. 

    ……………………………………………………………………………………….……………… 

(c)  xU ePu; Kfit toq;fg;gl;bUg;gpd;> rJuKfpapd; fdtsitf; fzpf;fhky; fz;zhbapd;   

   mlu;j;jpia ( 𝑑𝑔 ) Jzpayhk;. fj;jpNahuj;jpypUe;J fz;zhbr; rJuKfpf;F cs;s J}uj;ij  

   khwhky; itj;Jf;nfhz;L 𝑑𝑔 iaj; Jzptjw;Fg; ngw Ntz;ba Nkyjpf mstPL ( 𝑙3 ) ahJ? 

  …………………………………………………………………………………………………….…….. 

    ………………………………………………………………………………………………………..... 

(d)  𝑑𝑔 apw;Fupa xU Nfhitia 𝑙1 ,  𝑙2 , 𝑙3 ePupd; mlu;j;jp ( 𝑑𝑤  ) Mfpatw;wpd; rhu;gpy; ngWf. 

  ………………………………………………………………………………………………………….. 

  ………………………………………………………………………………………………………….. 

  ………………………………………………………………………………………………………….. 

 

2. ePupd; Mtpahf;fypd; jd; kiw ntg;gj;ijf;  

fhz;gjw;F xU khztd; gad;gLj;jpa g+uzkw;w 

xOq;fikg;G cUtpy; fhzg;gLfpd;wJ.   

(𝑎) (i) Foha; A ia cUtpy; fhzg;gLfpd;wthW  

,Lk; NghJ Vw;glj;jf;f nra;Kiw ,lu; 

ghl;ilf; Fwpg;gpLf..  

……………………………………………… 

   ……………………………………………… 

   ……………………………………………… 

         (ii) Foha; A iar; rupahf ,Ltjd; %yk;   

       gupNrhjidapy; epiwNtw;wg;gLk; Njit  

       ahJ? 

    ………………………...……………..…… 

    ………………………………………………………………………………………………………… 

        (iii) ,g;gupNrhjidiar; rupahf nra;tjw;Ff; Foha; B apd; KidAld; njhLf;fg;gl Ntz;ba  

       gFjpia mjpy; tiue;J ngaupLf. 

,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ 
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,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ 

 (b) D iag; ngaupl;L> mjd; %yk; nra;ag;gLk; njhopiyf; Fwpg;gpLf. 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

 …………………………………………………………………………………………………………… 

  (c) fNyhupkhdp ntg;gf; fhtyplg;gl;Ls;sJ. NkYk; gupNrhjidapd; nrk;ikiaf; $l;Ltjw;F ePu;   

    Nkw;nfhs;Sk; cj;jp ahJ?  

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 

  (d) (i) gupNrhjidiar; nra;Ak; NghJ ngWk; mstPLfis tof;fkhd FwpaPLfSld; KiwNa vOJf. 

 1. …………………………………………………………………………………………………………… 

 2. …………………………………………………………………………………………………………… 

 3. …………………………………………………………………………………………………………… 

 4. …………………………………………………………………………………………………………… 

 5. …………………………………………………………………………………………………………... 

   (ii) NkNy (d)(i) ,y; gad;gLj;jpa FwpaPLfisf; nfhz;L ePupd; Mtpahf;fypd; jd; kiw ntg;gk; L  

      If; fhz;gjw;fhd xU Nfhitia vOJf. (fNyhupkhdpAk; fyf;fpAk; nra;ag;gl;Ls;s  

      jputpaj;jpd; jd; ntg;gf; nfhs;ssT C Ak; ePupd; jd; ntg;gf; nfhs;ssT 𝐶𝑊 ck; MFk;.) 

   …………………………………………………………………………………………………………… 

   …………………………………………………………………………………………………………… 

   …………………………………………………………………………………………………………… 

 (e) ,g;gupNrhjidapy; nfhjpePuhtpapd; jpzpTf;Ff; fpilf;Fk; ngWkhdk; Vd; kpfTk; rupahf ,Uj;jy;  

    Ntz;Lk;? 

 ……………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………… 

 

3. Ma;T $lj;jpy; gad;gLj;jg;gLfpd;w  

Fw;wiyj; jhq;fp xd;iw cU fhl;Lfpd;wJ. 

,J miyfspd; ,ay;ig vLj;Jf; 

fhl;Ltjw;F gad;gLj;jg;gLfpd;wJ. 

  (𝑎) (i) ,g;glj;jpYs;s gFjpfisg; ngaupLf. 

       A :- …………………….……………… 

       B :- ……………………………………. 

       C :- ……………………………………. 

       D :- ……………………………………. 
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,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ 

(ii) A , B , C , D vjw;fhfg; gad;gLj;jg;gLfpd;wd. 

 A :- ………………………………………………………………………………………………… 

 B :- ………………………………………………………………………………………………… 

 C :- ………………………………………………………………………………………………... 

 D :- ………………………………………………………………………………………………... 

 

(iii) Fw;wiyj; jhq;fpapy; cs;s ePu; Nkw;gug;gpy; A vdf; Fwpg;gpl;l xd;iw itj;J mjpu  

   itf;fg;gl;lJ. ePu; D apy; mtjhdpf;Fk; miyfspd; Njhw;wj;ij tiue;J fhl;Lf. 

 

 

 

 

     

 

 

 

 

 

 (iv) B vd;Dk; Neu; jl;bdhy; cUthf;fg;gl;l js miyKfq;fs; jLg;G X ,y; gLfpd;wJ.   

                njwpmiyKfq;fis tiue;J fhl;Lf. 

 

 

 

 

 

 

 

 

 

 

 (v) Fw;wiyj; jhq;fpapy; cs;s jLg;G xd;wpD}lhfTk;> rpwpa Jthuj;jpD}lhfTk; jsmiyKfq;fs;  

       nry;Yk; NghJ njhlUk; miyKfq;fspd; tbtj;ij tiue;J fhl;Lf. 

    

 

 

 

 

 

 

D 

D 

X 

D D 
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,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ  (b) Fw;wiyj; jhq;fpapy; ,U NtW gpuNjrq;fs; Mf;fg;gl;l epiyapy; nts;isj; jhspy;  

       mtjhdpf;fg;gl;l miyKfq;fs; cUtpy; fhzg;gLfpd;wd. 

   

 

 

 

 

 

 

 

 

 

 

 

 

  (i) Vd; ntt;NtW ,U gpuNjrq;fs; Mf;fg;gLfpd;wd. 

     ……………………………………………………………………………………………….... 

  (ii) nrad;Kiwapy; ,J vt;thW ngwg;gLfpd;wJ. 

     ………………………………………………………………………………………………… 

         ………………………………………………………………………………………………… 

  (iii) J}uk; XY = 12 cm vd msf;fg;gl;lJ. gpuNjrk; - 1 ,y; ePupd; Mok; 1.6 cm ck; >   

         ePu; miyapd; fjp 𝑣 = √𝑔ℎ ,dhy; jug;gLk; vdpd;> (,q;F> h Fw;wiyj; jhq;fpapYs;s  

    ePupd; MoKk;> 𝑔 GtpaPu;g;G Mu;KLfYk; MFk;.) 

    (1) gpuNjrk; - 1 ,y; ePuiyapd; fjpiaf; fhz;f. 

  …………………………………………………………………………………………… 

  …………………………………………………………………………………………… 

    (2) gupNrhjidapy; gad;gLj;jpa mjpupapd; kPbwidf; fzpf;f. 

  …………………………………………………………………………………………… 

  …………………………………………………………………………………………… 

    (3) gpuNjrk; - 2 ,y; ePuiyapd; fjpiaf; fhz;f. 

  …………………………………………………………………………………………… 

  …………………………………………………………………………………………… 

    (4) gpuNjrk; - 2 ,y; ePupd; Moj;ijf; fhz;f. 

  …………………………………………………………………………………………… 

  …………………………………………………………………………………………… 

   …………………………………………………………………………………………… 

 

 

D 

gpuNjrk; - 1 

gpuNjrk; - 2 

X Y 
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,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ 

4. gha mlu;j;jp B MfTs;s xU rPuhd fhe;jg; Gyj;jpy;  

itf;fg;gl;Ls;s Xu; Xl;lk; I iaf; nfhz;L nry;Yk; N 

KWf;Ffisf; nfhz;l xU fk;gpr; RUs; cUtpy; 

fhzg;gLfpd;wJ. RUspd; FWf;Fntl;Lg; gug;gsT A MFk;. 

 (𝑎) fk;gpr; RUspd; jsk; rPuhd fhe;jg; Gyj;Jld; Nfhzk;  

𝛼 ,w; rha;e;Js;sNghJ RUspd; kPJ jhf;Fk; 

KWf;Fjpwd; 𝜏 ,w;fhd xU Nfhitiaj; 

jug;gl;Ls;s FwpaPLfisg; gad;gLj;jp vOJf. 

     ………………………………………………………… 

     ………………………………………………………… 

          ………………………………………………………… 

          ……………………………………………………….... 

 

 (b) 𝛼 cld; 𝜏 khWk; tpjj;ij xU gUk;gb tiugpw; fhl;Lf. 

    

 

 

     

 

 

 

 

 

 

(c) mirAQ; RUl; fy;tNdhkhdp vd;gJ fk;gpr; RUs; ve;j miktpy; ,Ue;jhYk; 𝜏 ,d;  

   ngWkhdj;ij khwpypahfg; NgZtjw;fhd Xu; cj;jpiag; gpuNahfpj;J mikj;j cgfuzkhFk;. 

 (i) mt;Tj;jpiaf; Fwpg;gpLf. 

    ……………………………………………………………………………………………….... 

        ………………………………………………………………………………………………… 

 (ii) fk;gpr; RUs; Roiyaplg;gl;l tpy;ypd; KWf;fy; khwpyp 𝐶 MfTk; RUs; Rod;w Nfhzk;   

         𝜃 MfTk; ,Ug;gpd;> (𝑎) ,d; tpiliaAk; gad;gLj;jp 𝐼 apw;fhd xU Nfhitia  

         vOJf. 

    ………………………………………………………………………………………………… 

    ………………………………………………………………………………………………… 

        ………………………………………………………………………………………………… 

 

 

𝛼 
0 

𝜏 
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,g;gFjpapy; 
vjidAk.; 
vOJjy; 
MfhJ  (iii) cgfuzj;jpd; czu;jpwidf; $l;Ltjw;Fg; gpd;tUk; fhuzpfis vq;qdk; khw;Wjy;  

          Ntz;Lk;. 

 

 

 

 

 

 

 

 

(d) Fwpj;j xU mirAQ; RUl; fy;tNdhkhdpapy; kpd;Ndhl;lk; I cld;> fhl;b Crpapd; jpUk;gy;  

   𝜃 (RUs; RoYk; Nfhzk;) khWgLtijf; fhl;Lk; tiugpid gUk;gbahf tiuf. 

  

  

 

 

   

 

 

(e) 0.05 m ePsKk; 0.02 m mfyKk; 10 KWf;Ffisf; nfhz;l nrt;tf tbtr;RUspd; jskhdJ  

0.02 T khwhf; fhe;jg;Gyj;jpd; jsj;jpy; ,Uf;Fnkdpd;> tpy;ypd; KWf;fy; khwpyp 

2 × 10−3 N m rad−1 MfTs;s NghJ ,t; mirAQ; RUl; fy;tNdhkhdpapd; kpd;Ndhl;l 

czu;jpwidf; fzpf;f. 

…………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………

……………………………………………………………………………………………………….... 

(f ) czu;jpwd; kpf;f mirAQ; RUl; fy;tNdhkhdp xd;wpy; fhl;b Crpf;F gjpyhf gad;gLj;jg;gLk;  

   cUg;gb xd;wpidj; jUf. 

   …………………………………………………………………………………………………………. 

 

   

 

 

 

 

  

 

 

 

𝐼 
0 

𝜃 
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ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

(<u;g;gpdhyhd Mu;KLfy; g = 10Nkg−1 vdf; nfhs;f.) 

5. tspapy; mirahky; ,Uf;Fk; thD}u;jpnahd;wpd; Roy;td;  

(Rotar) cau; fjpAld; RoYk; NghJ mjd; tprpwp %yk; 

tspNahl;lk; epiyf;Fj;jhf fPo;Nehf;fp CLflj;jg;gLk;. 

mg;NghJ tprpwp %yk; tsp kPJ Njhw;Wtpf;fg;gLk; tpirf;F 

rkkhdJk; vjpuhdJkhd kWjhf;fk; Nky;Nehf;fpj; 

Njhd;Wtjdhy; tspapy; rkepiyapy; fhzg;gLk;. (cU (1) Ig; 

ghu;f;f.) Roy;tdpd; tprpwpnahdwpd; ePsk; 5 m ck;> mjd; %yk; 

tspNahl;lk; fPo;Nehf;fp CLflj;jg;gLk; fjp 200 ms−1 ck; 

MFk;. tsp mirahky; cs;sJ vdTk;> mjd; mlu;j;jp 

1 kgm−3 vdTk; nfhs;f.  

 (𝑎) tprpwpfspdhy; xU nrf;fdpy; fPo;Nehf;fp CLflj;jg;gLk; tspapd; jpzpitf; fzpf;f.  

( 𝜋 = 3 vdf; nfhs;f.) 

 (b) tsp %yk; thD}u;jp kPJ Njhd;Wk; NkYijg;gpd; nry;thf;F Gwf;fzpf;fj;jf;fJ vdf; nfhz;L  

thD}u;jpapd; jpzpitf; fzpf;f. 

 (c) tspNahl;lj;jpd; fPo;Nehf;fpa CLflj;jYf;fhf Njitahd ,opT tYitf; fzpf;f. 

 (d) mirahky; ,Ue;j thD}u;jp 5 ms−2 Mu;KLfYld; epiyf;Fj;jhf Nky; ,aq;f Muk;gpj;jhy;  

mjw;fhf tspNahl;lk; fPo;Nehf;fp CLflj;jg;gl Ntz;ba fjpia mz;zsthf KO 

vz;zpw;F fzpf;f. 

 (e) Nkw;Fwpg;gpl;lthW Gtpf;F mUfpy; rkepiyapy; ,Ug;gjw;F tspNahl;lk; CLflj;jg;gl  

Ntz;ba fjp 200 ms−1 vdpd; epykl;lj;jpypUe;J rpy fpNyhkPw;wu; J}uk; Nkyhy; rkepiyapy; 

,Ug;gjw;F mf;fjp NghJkhdjh? tpilia tpsf;fTk;. 

 (f) thD}u;jpapd; Edpapy; cs;s rpwpa Roy;td; %yk;  

thD}u;jpapd; rl;lj;jpd; Row;rp fl;Lg;gLj;jg;gLfpwJ.   

(i) ,jw;fhf ngupa> rpwpa Roy;td;fspd; mr;R  

vt;thW mike;jpUj;jy; Ntz;Lk; tpilf;fhd 

fhuzk; jUf. 

  (ii) ngupa Roy;td; kPJ Njhw;Wtpf;fg;gLk; KWf;fk;  

1.2 × 105 N m vdpd; rpwpa Roy;td; RoYk; NghJ Njhw;Wtpf;fg;gLk; tpir ahJ? Roy;td; 

mr;Rf;fSf;fpilapyhd J}uk; 4 m MFk;. (cU (2) Ig; ghu;f;f.)   

cU (1) 

4 cm 

cU (2) 
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  (iii) rpwpa Roy;tdpd; rpwFfspd; Miu 1 m vdpd; mjd; %yk; tspNahl;lk; CLflj;jg;gLk;  

fjpiaf; fzpf;f. ngupa Roy;td; fhuzkhd thAj; jsk;giyg; Gwf;fzpf;f. 

 

6. gpd;tUk; ge;jpia ftdkhf thrpj;J fPo; jug;gl;Ls;s tpdhf;fSf;F tpil jUf.  

 

 xypapd; xypr;nrwpT jq;fpapUg;gJ mjd; mKf;fk; khWk; tpjj;jpyhFk;. ve;j miyapdJk; 

nrwpitg; Nghd;W xypr;nrwpTk; tPPr;rj;jpd; tu;f;fj;jpw;F Neu;tpfpj rkdhFk;. xypr;nrwpT vd;gJ 

xyp guTk; jpirf;F nrq;Fj;jhf cs;s XuyFg; gug;gsTf;Ff; FWf;fhf XuyF Neuj;jpy; ghAk; 

rf;jp MFk;.  

  xypr;nrwpT vkJ fhjpy; Vw;gLj;Jk; czu;T cug;G vdg;gLk;. xypr;nrwpT xypapd; 

cug;Gld;  mjpfupf;fpd;w NghJk; Vfgupkhzkhdjhf ,Ug;gjpy;iy. “Mnyf;rhe;ju; fpufk; ngy;” 

gupNrhjid uPjpahff; fz;Lgpbj;jjd;gb cug;ig ,U klq;fhf;f xypr;nrwpit mz;zsthf 10 

klq;F mjpfupf;f Ntz;Lk;. 3.3 kHz kPbwdpy; rhjhuz kdpj fhJ czuf;$ba kpff; Fiwe;j 

xypr;nrwpT 10−12 Wm−2 MFk;. ,J Nfs;jd;ik Eiotha; vdg;gLk;. ,t;thNw kdpj fhjpdhy; 

Nfl;ff;$ba cau; xypr;nrwpT 1 Wm−2 MdJ Neh Eiotha; vdg;gLk;. ,jw;F Nky; nrwpT 

cila xypia fhjpdhy; Nfl;fKbahjpUf;Fk;. fhjpd; nkd;rt;T fpope;J tpLk;. vdNt vkJ fhJ 

10−12 Wm−2 ,y; ,Ue;J 1 Wm−2 tiu xypia czUk;. 

 

  vdNt ,g; gue;j tPr;rpyhd (10−12 Wm−2 − 1 Wm−2 ) xypr;nrwpit ,yFthf 

ifahStjw;fhf xypr;nrwptpd; klf;if myF mwpKfg;gLj;jg;gl;lJ. ve;j xU tPr;irAk; 

klf;ifapy; vLj;jhy; mJ rpwpa tPr;Rilajhf RUq;fptpLk;. vdNt xypr;nrwpT kl;lk; 𝛽 MdJ 

gpd;tUkhW tiuaWf;fg;gLk;. 

 

 𝛽 = 10 log10
𝐼

𝐼0
  ,jd; myF dB MFk;. 

,q;F> 𝐼 − jug;gl;l xypapd; nrwpT 

  𝐼0 − kdpj fhjpdhy; czuf;$ba jho;nrwpT 10−12 Wm−2 MFk;. 

 

xU kdpj fhJ Jyq;ff;$ba xU khjpupj; Jyq;fy; tiuG fPo; cs;s cUtpy; 

fhl;lg;gl;Ls;sJ. tisapapy; kpfj; jho;e;j gFjp Rkhu; 1000 Hz njhlf;fk; 4000 Hz tiu 

nfhz;Ls;sJ. ,e;j kPbwd;fs; rhjhuz fhjpd; %yk; Nfl;ff;$ba kpfj; jho;e;j nrwpT 

kl;lq;fshFk;. kWGwj;jpy; 100 Hz kPbwdpy; xypiaf; Nfl;gjw;F nrwpT kl;lkhdJ 35 dB ,w;F 

cau;j;jg;gl Ntz;Lk; 20 dB xypr;nrwptpy; 1000 Hz kPbwid kpf ,yFthff; Nfl;fKbAk;. 

 

taJ mjpfupg;Gld; kdpj fhjpdhy; Nfl;Fk; kPbwd;fspd; msTk; Fiwe;J nry;fpd;wJ. 

gyu; ,f;Fiwghl;il eptu;j;jp nra;a Nfl;lw; fUtpia cgNahfpf;fpd;wdu;. njupe;j xypr;nrwpT 

kl;lj;ijAk; kPbwidAk; Nfl;gjw;fhd xUtupd; ,aYikia mwpa Xu; Nrhjid nra;ag;gLfpd;wJ. 

,r;Nrhjidapy; ,Ue;J cUtpy; Fwpf;fg;gl;l x MdJ me;j egupd; Nfl;Fk; jd;ikahdJ 

Fiwe;Js;sijf; fhl;Lfpd;wJ.  
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(𝑎) xypr;nrwpT vd;why; vd;d? 

(b) xypr;nrwpit mz;zsthf 10 klq;fhf mjpfupf;Fk; NghJ cug;G vj;jid klq;fhf mjpfupf;Fk;. 

(c) Nfs;jd;ik EiothiaAk;> Neh EiothiaAk; dB ,y; jUf. 

(d) kdpjdpd; nrtpg;Gyd; vt;tPr;rpy; czu;jpwd; $bajhFk;. fhuzk; jUf. 

(e) tiugpy; ,Ue;J gpd;tUtdtw;wpw;F tpil jUf. 

  (i) Nfs; jd;ik Eiotha; mjpu;ntz;zpy; jq;fpAs;sjh? fhuzk; jUf. 

  (ii) Neh Eiotha; mjpu;ntz;zpy; jq;fpAs;sjh? fhuzk; jUf. 

(f ) xypKjy; xd;whdJ 80 W tYTld; xypaiyfis ntsptpLfpd;wJ. xypKjy; Gs;sp Kjy;     

   vdf; fUjpd;>  

 (i) 3 m J}uj;jpy; xypr;nrwpT ahJ? 

 (ii) vt;tsT J}uj;jpy; xypahdJ 40 dB kl;lkhf Fiwf;fg;gLk;? 

(g) cuj;j rj;jj;jpw;F jho; rj;jj;jpYk; ghu;f;f $ba rf;jp mtrpakhFk;. 

  (i) 80 dB cuj;j rj;jj;jpw;Fk; 20 dB jho;e;j rj;jj;jpw;Fk; ,ilapyhd xypr;nrwpTfspd;  

          tpfpjk; ahJ? 

  (ii) xypKjypypUe;J 2 m J}uj;jpy; 5 epkplk; njhlu;r;rpahf Nkw;Fwpj;j cuj;j rj;jk;  

          Vw;gLj;j Njitahd rf;jpiaf; fhz;f. 

  (iii) ,r;rf;jp 3 g ehzaj;ij vt; cau; cauj;jpw;F cau;j;jg;NghJkhdJ. 

(h) Nfl;lw; FiwghLila xUtUf;F mf;Fiwghl;il eptu;j;jp nra;a Nfl;lw; fUtpia  

   cgNahfpf;fpd;whu;. ,f;fUtpapd; gpujhd njhopy; ahJ? 

(i) tiugpypUe;J 1056 Hz mjpu;ntz;zpy;> Nfl;lw; FiwghLila egUf;F xypiaf; Nfl;gjw;F  

   rhjhuz kdpjdpypUe;J Vwj;jho vt;tsthy; xypr;nrwpit mjpfupj;jy; Ntz;Lk;? 
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7. jFe;jthW ntl;lg;gl;l xU ituk; cU (1) ,y; fhzg;gLfpd;wJ.  

KO mfj; njwpg;gpd; tpisthf ituj;jpDs;NsapUe;J tUk; xspapd; 

nrwpT ngupJk; tpUj;jpahfpd;wikahy; ituk; kpDq;Ffpd;wJ. 

  tspapy; itf;fg;gl;Ls;s xU ituj;jpd; caupa Nkw;gug;G 

AB kPJ xUepw xspf; fjpu; xd;W cU (2) ,y; fhzg;gLfpd;wthW 

gLiff; Nfhzk; i apy; gLfpd;wJ. gpd;du; mJ KwpTf;Nfhzk; r ,y; 

Kwptile;J ituj;jpd; rha;e;j Nkw;gug;G CD ,y; gLfpd;wJ. ckJ 

fzpg;GfSf;Fg; gpd;tUk; juTfisg; gad;gLj;Jf.   

  sin 50 = 0.0870 sin 7.50 = 0.1305 

  sin 100 = 0.1737 sin 230 = 0.3920 

  sin 240 = 0.4000 sin 420 = 0.6667 

  sin 800 = 0.9800  

 (𝑎) itu – tsp ,ilKfj;jpw;fhd mtjpf; Nfhzj;ijj;  

Jzpf. (ituj;jpd; KwpTr;Rl;b 2.5 MFk;) 

 (b) cU (2) ,y; fhzg;gLk; Nfj;jpufzpj tupg;glj;ijg;  

gad;gLj;Jtjd; %yk; rha;e;j Nkw;gug;G CD kPJ fjpupd; 

gLiff; Nfhzk; 𝑖′ ,w;fhd xU Nfhitia 𝜃 , 𝑟 

Mfpatw;wpd; rhu;gpy; fhz;f. ,q;F 𝜃 MdJ fpilAld; 

Nkw;gug;G CD apd; rha;thFk;.  

 (c) (i) 𝑖 =  800 ,w;F  𝑟 Ij; Jzpf. 

    (ii) Nkw;gug;G CD apypUe;J ,t;nthspf; fjpu; kl;L  

kl;lhf KO mfj;njwpg;Gf;F cl;gLtjw;F 𝜃 ,w;F 

,Uf;f Ntz;ba Fiwe;jgl;r (,opT)g; ngWkhdk; 

(𝜃𝑚𝑖𝑛) Ij; Jzpf. 

    (iii) ,jpypUe;J> 800 ,Yk; Fiwe;j my;yJ rkkhd 𝑖  

ngWkhdq;fSld; Nkw;gug;G AB kPJ gLk; vy;yh xspf; fjpu;fSk; Nkw;gug;G CD apypUe;J 

KO mfj;njwpg;gilAnkdf; fhl;Lf. 

    (iv) 𝜃 <  𝜃𝑚𝑖𝑛 vdpd;> vd;d eilngWk;? 

 (d) (i) cU (2) ,y; fhzg;gLk; Nfj;jpufzpj tbtj;ij xj;j 𝜃 =  𝜃𝑚𝑖𝑛 Md xU fz;zhbf;  

          fl;likg;gpw;F Nkw;gug;G CD apypUe;J KO mfj;njwpg;giltjw;F xU fjpUf;F ,Uf;f  

          Ntz;ba cau;e;jgl;rg; gLiff; Nfhzk; 𝑖 iaj; Jzpf. (fz;zhbapd; KwpTr;Rl;b 1.5 ) 

   (ii) ,jpypUe;J> ituj;ijg; Nghy mNj topapy; fz;zhbapd; fl;likg;G kpDq;Ftjpy;iy  

      vd;gijf; fhuzq;fs; je;J ca;j;jwpf. 

 

 

 

 

cU (1) 
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8. (𝑎) jdp <ug;gjd; > rhuPug;gjd; > gdpgLepiy vd;gtw;iw vLj;Jiuf;f.  

  (b) 80 cm3 fdtsTs;s miw xd;Wld; ,izf;fg;gl;l  

tspg;gjdhf;fp (AC) xd;wpd; khjpup cUtikg;ig cU (1) 

fhl;Lfpd;wJ. Fwpj;j ehnshd;wpd; mjpfhiyapy; tspg;gjdhf;fp 

njhopw;glhj epiyapy; miw ntg;gepiy 20 ℃ Mf ,Ue;jJ. 

Neuk; nry;yr; nry;y miw ntg;gepiy mjpfupj;jJ. miw 

ntg;gepiy (𝜃) cld; jdp <ug;gjd; (AH) khWk; tpjj;ij 

cU(2) ,Ys;s tisap fhl;Lfpd;wJ. ez;gfy; (30 ℃ ) ,y; 

miwapd; rhuPug;gjd; 84% MfTk; ,Ue;jJ. 

tspg;gjdhf;fpiag; gad;gLj;jpa NghJ miwapd; ntg;gepiy 

20 ℃ MfTk; rhuPug;gjd; 40% MfTk; Fiwf;fg;gLfpd;wJ. 

20 ℃ , 30 ℃ vd;Dk; ntg;gepiyfspy; ePupd; epuk;gyhtp 

mKf;fq;fs; KiwNa 16 mmHg , 30 mmHg MFk;. (miwahdJ ntsp 

tspAld; njhlu;gpy;yhjthW %lg;gLfpd;wJ)  

(i) miwapd; ntg;gepiy mjpfupf;f jdp <ug;gjd; mjpfupj;J  

gpd;du; khwhJs;sikf;fhd fhuzj;ij tpsf;Ff. 

(ii) miwapd; gdpgLepiy ahJ? 

(iii) 1 mmHg vd tiuaWf;fg;gLk; mKf;fj;ij Nm−2 ,y;  

ngWtjd; %yk; 20 ℃ , 30 ℃ vDk; ntg;gepiyfspy; ePupd; 

epuk;gyhtp mKf;fq;fis Nm−2 ,y; jUf. (,urj;jpd; mlu;j;jp 13600 kgm−3 MFk;) 

(iv) tspg;gjdhf;fp njhopw;gLtjw;F Kd;du;> 

 (1) 30 ℃ ,y; epuk;ghMtp mKf;fj;ij Nm−2 ,y; fhz;f. 

 (2) 30 ℃ ,y; ePuhtpapd; jpzpT fzpf;f. (mfpythAkhwpyp> 𝑅 = 8.3 Jmol−1K−1 MFk;) 

 (3) 20 ℃ ,y; ePuhtpapd; jpzpT fzpf;f. 

 (4) mjpfhiy (20 ℃ ) miwapy; ,Ue;j ePupd; jpzpitf; fhz;f. 

(v) NkNy tspgjdhf;fpapd; gad;ghl;bd; NghJ tspg;gjdhf;fpapy; ,Ue;J ntspNawpa ePupd;   

   jpzpitf; fzpf;f. 

 

9. (𝑎) <u;g;Gg;Gyr; nrwpT vd;gij vLj;Jiuf;f. 

  (b) (i) R MiuAk; M jpzpitAk; cila jpz;kf;Nfhsj;jpdhy; Gs;sp A apy; (r > R) cUthFk;  

<u;g;Gg;Gyr; nrwptpw;fhd njhlu;igg; ngWf. (mfpy <u;g;G khwpyp G ck;> Nfhsj;jpd; 

ikaj;jpypUe;J r J}uj;jpy; cs;s Gs;sp A Ak; MFk;.) 

 (ii)  Nfhsj;jpd; ikaj;jpypUe;J r J}uj;jpy; cs;s Gs;sp B Mf (r = R) cs;s NghJ <u;g;Gg; Gyr;  

nrwptpid NkNy (b)(i) ,y; ngw;w njhlu;gpy; ,Ue;J ca;j;jwpf.   

 

 

cU (1) 
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(c) M jpzpTk; R MiuAk; cila Gtpapd; ikaj;jpD}lhf Jthuk; nry;tjhf fUjg;gLkhapd;     

   ,j;Jthuj;jpd; xU Kidapy; ,Ue;J jpzpT tpotplg;gLfpwJ. (r < R Mf cs;s Gs;spapy; <u;g;Gg;  

   Gyr;nrwpT> 𝑔 =
𝐺𝑀𝑟

𝑅3  ,dhy; jug;gLk; vdf; nfhs;f.) 

 (i) ,j;jpzpT ikaj;jpy; ,Ue;J x J}uj;jpy; cs;s NghJ mDgtpf;Fk; tpiriaf; fhz;f.  

 (ii) ,t; tpiria Gtp Nkw;gug;gpy; cs;s <u;g;Gg;Gyr; nrwpT 𝑔 rhu;ghff; fhz;f. 

 (iii) ,j; jpzpT vspa ,ir ,af;fj;ij Mw;Wk; vdf; fhl;b mjd; miyTfhyk; 𝑇 = 2𝜋√
𝑅

𝑔
 vdf;  

       fhl;Lf. 

(d) g+kpapy; fhzg;gLk; vupe;j Mfhaf; fw;fs;> re;jpu ghiwfis xj;jpUf;fpd;wd. re;jpudpypYs;s  

   vupkiy ff;fq;fspypUe;J ,it Gtpia te;jilayhk;. re;jpudpd; Nkw;gug;gpy; ,Ue;J g+kpapd;  

   Nkw;gug;G tiuapyhd <u;g;gOj;jk; khWtij fPo; cs;s tiuglk; fhl;Lfpd;wJ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 jug;gl;l Gs;sp P , Q , R  ,y; 

  (i) vg;Gs;spapy; <u;g;gOj;jk; cau;thdJ? mt;tOj;jk; ahJ? 

  (ii) vg;Gs;spapy; <u;g;Gg;Gyr; nrwpT g+r;rpakhFk;? 

  (iii) Gs;sp R ,y; tiugpd; gbj;jpwd; ahJ? 

  (iv) 10 kg jpzpTs;s re;jpuf;fy;iy g+kpf;F vwpa mjw;F nfhLf;fg;gl Ntz;ba ,opTr;rf;jp  

            ahJ? 

  (v) g+kpia milAk; NghJ mjd; Ntfk; ahJ? 
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10. cU (1) ,w; fhzg;gLfpd;wthW xU gf;fj;jpd; ePsk;  

10 cm MfTs;s ,U rJu flj;jpj; jfLfis 2 cm 

,ilj;J}uj;jpy; rkhe;jukhf itj;J Nky; jl;Lf;F xU 

− 𝑄 Vw;wKk; fPo;j; jl;Lf;F xU + 𝑄 Vw;wKk; 

nfhLf;fg;gLfpd;wd. Vw;wj;ijf; nfhLf;fpd;wikahy; 

jfLfSf;fpilNa cz;lhFk; kpd;Gyr; nrwpT 

 2 × 103 NC−1 Mf ,Ue;jJ.   

 (𝑎) (i) cU (1) I cq;fs; tpil vOJk; jhspy; gpujp nra;J jfLfSf;fpilNa cs;s ntspapy;  

tpirf;Nfhl;Lg; guk;giy tiuf. 

    (ii) fPo;j; jfl;ilg; Gtpj;njhLg;Gr; nra;jhy;> Nky; jfl;bd; mOj;jj;ijf; fhz;f. 

    (iii) 𝑄 tpd; ngWkhdj;ijf; fhz;f. (𝜀0 = 9 × 10−12 Fm−1) 

(b) cU (2) ,y; fhzg;gLfpd;wthW Xu; ,yj;jpud; fPo; Neu;j;  

jl;bypUe;J 600 rha;tpy; Ntfk; 𝑉0 cld; 

vwpag;gLfpd;wJ. 𝑉0 = 6 × 106 ms−1 ck; ,yj;jpudpd; 

Vw;wKk; jpzpTk; KiwNa 1.6 × 10−19 C , 9 × 10−31 kg 

ck; MFk;.  

   (i) ,yj;jpud; MdJ Nky; jfl;by; glhikf;Fj;  

jfLfSf;fpilNa cs;s ,ilntsp vg;ngWkhdk; tiuf;Fk; $l;lg;gl Ntz;Lk;? 

(GtpaPu;g;Gg; Gyj;jpd; fPo; cs;s nry;thf;ifg; Gwf;fzpf;f.) 

   (ii) jfLfSf;fpilNa cs;s ,ilntspia khw;Wfpd;wikahy; nfhs;ssT vt;tstpdhy;  

khWfpd;wJ? 

   (iii) jfLfSf;fpilNa cs;s ,ilntspia khw;wr; nra;aj; Ntitahd rf;jpiaf; fhz;f. 

   (iv) jfLfSf;fpilNa cs;s ,ilntsp khw;wg;gLfpd;wikahy; mOj;j tpj;jpahrk;  

mjpfupf;fpd;wjh? Fiwfpd;wjh? mjd; ngWkhdj;ijj; Jzpf. 

(c) NkNy (𝑎) apd; flj;Jk; jfLfSf;fpilNa xU flj;Jk; Nfhsk; itf;fg;gl;bUg;gpd;>  

jfLfSf;fpilNa cs;s tpirf; Nfhl;Lg; guk;giy xU tupg;glj;jpy; tiuf. 

 

 

 

 

 

 

  

 

  

 

 

cU (1) 

cU (2) 
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