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mwpTWj;jy;fs;:  

 gFjp A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; tpilfisj; 

jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePH Nkyjpfj; jhs;fisg; 

gad;gLj;jyhk;.  

 gFjp B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;F khj;jpuk; tpil vOJf. 

 xJf;fg;gl;l Neuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy ,Uf;ff;$bajhf 

,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg Nkw;ghHitahsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 

nry;tjw;F mDkjpf;fg;gLk;. 
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gFjp A 

1.  𝐴, 𝐵 vd;Dk; 𝑚. 𝑒𝑚 jpzpTfisAila ,U rpwpa xg;gkhd Nfhsq;fs; xg;gkhd fpil 

Nkirnahd;wpd; Nky; itf;fg;gl;L mtw;wpw;F 𝐴𝐵       jpirapy; KiwNa 𝑢, 𝑒𝑢  vd;Dk;  Ntfq;fs; 
nfhLf;fg;gLfpd;wd; ,q;F 𝑒 0 < 𝑒 < 1  vd;gJ Nfhsq;fspd; kPsikTf; Fzfk; MFk;.   
Nkhj;jypd; gpd; mtw;wpd; Ntfq;fisf; fz;L B ,d; NtfkhdJ 𝑒 ,y; jq;fpapUf;ftpy;iy 
vdf; fhl;Lf.  

𝑒 khWk;NghJ 𝐴 apd; NtfkhdJ ,opthapUf;FkhW 𝑒  ,d; ngWkhdj;ijf; fhz;f.  
 

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

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

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

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

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

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

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

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

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

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

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

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

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

2. fpilj; jiuapy; cs;s xU Gs;sp 𝑂 ,w;F epiyf;Fj;jhf NkNy cauk; 
3𝑎

2
 ,y; cs;s xU 

Gs;sp 𝐴 ,ypUe;J fpilahf fjp 𝑢 cld;; vwpag;gLk; Jzpf;if 𝑂 ,d; Clhd 

fpilj;jiuia Gs;sp 𝐵 ,y; fpilAld; 600 jpirapy; mbg;gpd; 𝑢 =  𝑎𝑔 vdf; fhl;b 𝑂𝐵 I 

𝑎 rhu;gpy; fhz;f. 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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2𝑚 

𝐴 

𝑄(3𝑚) 

𝐵 

𝐶 

𝑃(𝑚) 
3. Xu; xg;gkhd fpil Nkir kPJs;s jpzpT 𝑚 I cila Jzpf;if 𝑃 

cld; njhLf;fg;gl;l Xu; ,Nyrhd ePl;lKbahj ,ioahdJ 
Nkirapd; Xuj;jpy; cs;s epiyahd xg;gkhd rpwpa fg;gp 𝐴 apd; 
Nkyhfr; nrd;W 2𝑚 jpzpT njhq;ftplg;gl;l Xu; ,Nyrhd xg;gkhd 
,aq;fj;jf;f fg;gp 𝐵 ,d; fPohfr; nrd;W epiyahd xg;gkhd fg;gp 𝐶 
apd; Nkyhfr; nrd;W 3𝑚 jpzpTila Jzpf;if 𝑄 cld; njhLf;fg;gl;Ls;sJ. ,io 
,Wf;fkhfTk; xU epiyf;Fj;Jj; jsj;jpYk; ,Uf;f njhFjp Xa;tpypUe;J 
tpLtpf;fg;gLfpd;wJ. ,ioapd; ,Oitfisj; Jzptjw;Fg; Nghjpa rkd;ghLfis vOJf.  
……………….…………………………………………………………………………………………....... 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. xU Gifapuj;jpd; nkhj;jj; jpzpT 150 ×  103 𝑘𝑔. ,J fpilg;ghijapy; nry;Yk; NghJ vQ;rpd; 
90 𝑘𝑊 tPjj;jpy; Ntiy nra;fpwJ mg;NghJ mjd; cau; fjp 54 𝑘𝑚−1 MFk;.  mjd; 
jiltpiriaf; fhz;f. mNj tYtpYk; mNj jiltpir njhopw;gLk;NghJk; fpilf;F 𝛼 
rha;tpy; cs;s ghijapy; Nky; Nehf;fp nry;Yk; NghJ mjd; mjp cau; fjpia 𝑘𝑚−1 ,y; 

fhz;f.  ,q;F sin 𝛼 =  
1

300
 ck; 𝑔 =  10𝑚𝑠−2 ck; MFk;. 

 

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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5. Xu; xg;gkhd fpil Nkirapw;F NkNy 2𝑎 cauj;jpYs;s 𝑃 
vd;Dk; epiyj;j xg;gkhd fg;gpapd; Nkyhfr; nry;Yk; 5𝑎 ePs 
,Nyrhd ePsh ,ioapd; KidfSf;F xt;nthd;Wk; 𝑚 
jpzpTila 𝐴, 𝐵 vd;Dk; Jzpf;iffs; ,izf;fg;gl;Ls;sd. 

Jzpf;if 𝐴 MdJ khwhf; NfhzNtfk;  
𝑔

4𝑎
 cld; Nkir kPJ 

fpiltl;lj;ij tiufpd;wJ. Jzpf;if 𝐵 MdJ ehg;gj;jpy; njhq;Ffpd;wJ. ,ioapd; gFjp 

𝑃𝐴 ,d; epiyf;Fj;Jldhd rha;T 
𝜋

3
 vdf; fhl;Lf. Jzpf;if 𝐴 kPJ Nkirapdhy; 

cQw;wg;gLk; kWjhf;fj;ijf; fhz;f. 
……………….…………………………………………………………………………………………....... 

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝒂, 𝒃 vd;gd G+r;rpakw;w ,U fhtpfshFk;.  gpd;tUk; xt;nthU re;ju;g;gj;jpYk; 𝒂, 𝒃 Mfpa 
fhtpfspw;F ,ilapy; cs;s Nfhzj;ijf; fhz;f.  
(i) 𝒂.  𝒂 + 𝟐𝒃 = 0  ck;  𝒃 =  𝒂  ck; 
(ii)  𝒂 + 𝒃 =   𝒂 − 𝒃  

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑃 

𝐵 

𝐴 

2𝑎 
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D 

C 

B 

A 

7. glj;jpy; fhl;lg;gl;lthW 𝑊 epiwAk; 2𝑎 ePsKk; cs;s  rPuhd 
Nfhypd; xU Kid 𝐴 xU xg;gkhd epiyf;Fj;Jr; RtUf;F vjpNu 
fplf;f 𝐴𝐶: 𝐶𝐵 =  3: 1 MFkhW Nfhypy; cs;s xU Gs;sp 𝐶 ,w;F 
,Nyrhd ePsh ,ioapd; xU Kid ,izf;fg;gl;L ,ioapd; kW 

Kid 𝐴 ,w;F NkNy 
3𝑎

2
 cauj;jpy; cs;s xU Gs;sp 𝐷 ,w;F 

,izf;fg;gl;L rkepiy Ngzg;gLfpd;wJ. Nfhy; epiyf;Fj;Jld; 
Mf;Fk; Nfhzj;ijAk; ,ioapy; cs;s ,OitiaAk; fhz;f. 

 
  

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

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

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

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

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

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

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

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

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

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

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

8. 𝑊 epiwAila rPuhd Nfhy; 𝐴𝐵, mjd; Kid 𝐴 xU xg;gkhd 
epiyf;Fj;Jr; RtUf;F vjpNu fplf;f kW Kid 𝐵 xU fulhd 
fpilj;jiuapy; jq;fp ,Uf;f Nfhypd; eLg;Gs;sp 𝐶 ,y; 
gpuNahfpf;fg;gLk; fpiltpir 𝑃 ,dhy; Nfhy; fpilAld; 450 rha;tpy; 
rkepiyapy; cs;sJ. NfhYf;Fk; jiuf;Fk; ,ilapyhd cuha;Tf; 

Fzfk; 
1

3
 vdpd; 

𝑊

3
 ≤ 𝑃 ≤  

5𝑊

3
 vdf; fhl;Lf 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A 

C 

B 

P 
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9. 𝐴, 𝐵  Mfpad xU khjpupntsp  Ω ,d; ,U epfo;Tfnsdf; nfhs;Nthk;. 𝑃 𝐴/𝐵 =
1

3
,  

𝑃 𝐵 =
1

2
, 𝑃 𝐴 ∪ 𝐵 =

2

3
 vdj; jug;gl;Ls;sd. 𝑃 𝐴 ∩ 𝐵 ,   𝑃 𝐴  Mfpatw;iwf; fz;L 𝐴, 𝐵  

vd;gd rhuh epfo;Tfnsdf; fhl;Lf.   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. xU guPl;irapy; 100  khztu;fs; ngw;w Gs;spfspd; ,ilAk; epaktpyfYk; KiwNa 50, 10 
MFk;. mg;guPl;irapy; khztd; xUtdpd; 𝑧 Gs;sp 2.2 vdpd; mtd; guPl;irapy; ngw;w Gs;sp 
ahJ? ,e;jg; Gs;sp jtwhfg; gjpag;gl;l Gs;sp vdTk; rupahd Gs;sp ,g;Gs;spapYk; 10 
mjpfkhfdJ vdTk; gpd;du; fz;Lgpbf;fg;gl;lJ. ,g;guPl;irapy; ngwg;gl;l Gs;spfspd; rupahd 
,iliaf; fhz;f.  
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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gFjp B 
 

11. (a) 𝐴, 𝐵 vd;gd xU Neupa tPjpapy; 𝑎 kPw;wu; ,ilj;J}uj;jpy; cs;s ,U Gs;spfshFk;. 𝐴 ,y; 

Xa;tpypUe;J 𝐵 I Nehf;fpg; Gwg;gLk; 𝑃 vd;Dk; xU fhu; khwh Mu;KLfy; 2𝑓 𝑚𝑠−2 cld; 

rpwpJ J}uj;jpw;F ,aq;fp gpd;du; khwh mku;KLfy; 𝑓 𝑚𝑠−2 cld; vQ;rpa J}uj;jpw;F 

,aq;fp 𝐵 ,y; Xa;tpw;F tUfpwJ. 𝐴 Gwg;gLk; mNj Neuj;jpy; 𝐵 ,y; Xa;tpypUe;J 𝐴 I 

Nehf;fpg; Gwg;gLk; 𝑄 vd;Dk; xU fhu; Neuk; 
1

2
 

3𝑎

𝑓
  nrf;fd;fspw;F khwh Mu;KLfYld; 

,aq;fp gpd;du; rPuhd Ntfj;Jld; ,aq;fp fhu; 𝑃 MdJ 𝐵 ,y; Xa;tilAk; mNj 

fzj;jpy; 𝐴 I milfpd;wJ. 

  𝑃, 𝑄 Mfpatw;wpd; ,af;fq;fspw;fhd Ntf-Neu tiuGfis xNu cUtpy; gUk;gbahf 

tiuf. ,jpypUe;J>  

(i) fhu; 𝑃 ,d; cau;fjp 2 
𝑎𝑓

3
 𝑚𝑠−1 vdf; fhl;Lf. 

(ii) fhu; 𝑄 ,d; Mu;KLfypd; gUkidf; fhz;f. 

  

 (b) xU fg;gy; 𝑃 MdJ rPuhd fjp  3𝑢 𝑘𝑚−1 cld; tlf;F Nehf;fpr; nry;Yk; mNj Ntis 

xU fg;gy; 𝑄 MdJ rPuhd fjp 
3

2
𝑢 𝑘𝑚−1 cld; fpof;F Nehf;fpr; nry;fpd;wJ. xU 

%d;whtJ fg;gy; 𝑅 MdJ 𝑃 ,ypUe;J Nehf;fg;gLk;NghJ tlf;fpd; 600 fpof;Fj; jpiapy; 

,aq;Ftjhfj; Njhw;Wk; mNjNtis fg;gy; 𝑅 MdJ 𝑄 ,ypUe;J Nehf;fg;gLk;NghJ 

tlf;F Nehf;fp ,aq;Ftjhfj; Njhw;Wfpd;wJ. fg;gy; 𝑅 ,d; ,af;fj;jpw;fhd Ntf 

Kf;Nfhzpfis xNu glj;jpy; tiue;J> fg;gy; 𝑅 MdJ fjp 3𝑢 𝑘𝑚−1 cld; 

,aq;Ffpd;wJ vdf; fhl;b> mjd; jpiriaAk; fhz;f. 

  Muk;gj;jpy; fg;gy; 𝑅 MdJ 𝑃 ,ypUe;J 𝑑 𝑘𝑚 mg;ghy; Nkw;Fj; jpirapYk; 𝑄 ,ypUe;J 

 3𝑑 𝑘𝑚 mg;ghy; njw;Fj; jpirapYk; ,Uf;fpd;wdntd NkYk; jug;gl;Ls;sd. 

  𝑃 ,w;Fk; 𝑅 ,w;Fk; ,ilapyhd kpff;FWfpa J}uj;ijAk; mj;J}uj;jpy; ,Ug;gjw;F vLj;j 

Neuj;ijf; fz;L> ,e;Neuj;jpy; 𝑄 ,w;Fk; 𝑅 ,w;Fk; ,ilapyhd J}uk; 
 3𝑑

4
 𝑘𝑚 vdf; 

fhl;Lf. 

 

12. (a) glj;jpy; fhl;bathW jpzpT 𝑚 I cila ,aq;Fk; xg;gkhd 

fg;gp 𝑃 ,D}Lk; epiyj;j 𝑄, 𝑅 vd;Dk; xg;gkhd fg;gpfspD}Lk; 

nry;Yk; ePl;l Kbahj ,io %yk; 𝐴𝐵𝐶𝐷 vDk; rkr;rPuhd 

,Urkgf;f ruptf tbtKs;s 𝑀 jpzpTila xg;gkhd Mg;G 

,izf;fg;gl;L Xa;tpy; ,Ue;J ,aq;ftpLk; fzj;jpy;  

xt;nthd;Wk; jpzpT 𝑚 I cila 𝑋, 𝑌 vd;Dk; Jzpf;iffSk; 

Xa;tpypUe;J rha;Tfs; 𝐴𝐷, 𝐵𝐶 topNa ,aq;Ffpd;wd.  ,aq;Fk; 

fg;gp 𝑃  ,d; jpzpT 𝑚 MFk;.  ,io> fg;gpfs;> Jzpf;iffs; 

A B 

P 
 

Q R 

X Y 

M 

  

𝛼 𝛼 
D C 
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  Mfpad Mg;gpd; jpzpT ikaj;jpD}L nry;Yk; epiyf;Fj;Jj; jsj;jpy; cs;sd. ,ioapy; 

cs;s ,OitiaAk;> Mg;gpd; Mu;KLfiyAk; Jzptjw;fhd Nghjpa rkd;ghLfisg; 

ngWf.  

(b) O it ikakhfTk ; 𝑎  I MiuahfTKila jpz;kf;Nfhsk; xd;W 

epiyg;gLj;jg;gl;Ls;sJ. jpzpT 𝑚 I cila xU Jzpf;if 𝑃 MdJ Nfhsj;jpd; 

xg;gkhd Nkw;gug;gpy; cs;s Gs;sp 𝐴 apy; itf;fg;gl;L nkJthf tplg;gLfpd;wJ; ,q;F 

𝑂𝐴 MdJ Nkd;Kf epiyf;Fj;Jld; cos−1  
3

4
  vd;Dk; Nfhzj;ij mikf;fpd;wJ. 𝑂𝑃 

MdJ  Nkd;Kf epiyf;Fj;Jld; Nfhzk; 𝜃 I Mf;Fk;NghJ Jzpf;if Nfhsnkw;gug;gpy; 

,Uf;fpd;wnjdTk; mjd; Ntfk; 𝑣 vdTk; nfhs;Nthk;.  

(i) 𝑣2 =  
𝑎𝑔

2
 (3 − 4 cos 𝜃)  vdf; fhl;Lf. 

(ii) ,f;fzj;jpy; Jzpf;if kPjhd kWjhf;fj;ijf; fhz;f. 

,jpypUe;J> Nkd;Kf epiyf;Fj;Jld; 𝑂𝑃 MdJ Nfhzk; 
𝜋

3
 I Mf;Fk;NghJ Jzpf;if 

Nkw;gug;ig tpl;L ntspnaWnkdf; fhl;Lf.  ,f;fzj;jpy; Jzpf;ifapd; Ntfj;jpd; fpil> 

epiyf;Fj;J $Wfisf; fhz;f. 

  

13. ,aw;if ePsk; 𝑎 I cila xU ,Nyrhd kPs;jd;ik ,ioapd; xU Edp xg;gkhd ePskhd 

Nkirapd; xU Gs;sp 𝑂 ,w;F ,izf;fg;gl;L ,ioapd; kw;iwa Edpapy; 𝑚 jpzpTs;s xU 

Jzpf;if  𝑃 ,izf;fg;gl;L Jzpf;if  𝑃 MdJ 𝑂 ,y; ,Ue;J Nkir topNa 2𝑎 J}uj;jpy; 

cs;s Gs;sp 𝐴 ,y; gpbf;fg;gl;L Jzpf;iff;F 𝑂𝐴       jpirapy; 2 6𝑎𝑔 Ntfk; 

nfhLf;fg;gl;lNghJ Jzpf;ifahdJ 𝑂 ,y; ,Ue;J  𝑂𝐴       jpirapy;  6𝑎  Juj;jpy; fzepiy 

Xa;tile;jJ vdpd;> ,ioapd; kPs;jd;ik kl;L 𝑚𝑔 vdf; fhl;Lf. 

,g;NghJ 𝑚  jpzpTs;s Jzpf;if mfw;wg;gl;L ,ioapd; Edpf;F 2𝑚 jpzpTs;s Jzpf;if 

,izf;fg;gl;L Jzpf;ifahdJ 𝑂 ,w;F mUNf gpbf;fg;gl;L 𝑂𝐴       jpirapy; 5 2𝑎𝑔 Ntfk; 

nfhLf;fg;gLfpd;wJ. nghwpKiw rf;jpf;fhg;G Nfhl;ghl;ilg; gad;gLj;Jtjd; %yk; 

𝑥 ≥ 𝑎 ,w;F 𝑥 2 = −
𝑔

2𝑎
  𝑥2 − 2𝑎𝑥 − 99𝑎2  vdf; fhl;Lf; ,q;F 𝑥 ,ioapd; ePskhFk;. 

,jpypUe;J> Jzpf;ifapd; ,af;fr; rkd;ghlhdJ 𝑥 ≥ 𝑎 ,w;F 𝑥 =  −
𝑔

2𝑎
(𝑥 − 𝑎)  ,dhy; 

jug;gLfpd;wnjdf; fhl;Lf. 

 𝑋 = 𝑥 − 𝑎  vdf; nfhz;L Nkw;Fwpj;j ,af;fr; rkd;ghl;bid 𝑋 ≥ 0 ,w;F tbtk; 𝑋 =  −
𝑔

2𝑎
𝑋 

,y; kWgbAk; vOJf. vspa ,ir ,af;fj;jpd; miyT ikaj;ijf; fhz;f. 𝑋 =  −
𝑔

2𝑎
𝑋   ,d; 

jPu;T tbtk; 𝑋 2  =  𝜔2 𝑏2 −  𝑋2  vdj; jug;gbd;> 𝜔 IAk; tPr;rk; 𝑏 IAk; fhz;f.   𝑂  

,ypUe;J 𝑂𝐴       jpirapy; 9𝑎 J}uj;jpy; cs;s Gs;sp 𝐵 I miltjw;F vLf;Fk; ,opT Neuk; 

 
2𝑎

𝑔
 

1

10 
 +  sin−1 4

5
  vdf; fhl;Lf. 

𝐵 ,y; Jzpf;ifapd; fjpiaf; fhz;f. 
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 𝐵  I Jzpf;if Kjd; Kjypy; milAk; NghJ Jzpf;ifahdJ jdJ ghijapy; Xa;tpYs;s 

𝑚 jpzpTs;s xU Jzpf;ifAld; Nkhjp ,izfpd;wJ. NkhJiff;Fr; rw;Wg; gpd;du; Nru;j;jpj; 

Jzpf;ifapd; fjpiaf; fhz;f.  

Nru;j;jpj; Jzpf;if 𝑂 ,y; ,Ue;J vt;tsT J}uj;jpy; fzepiy Xa;tilAk; vdf; fhz;f. 

Nru;j;jpj; Jzpf;ifapd; miyTikak;> tPr;rj;ij fhuzq;fSld; vOJf.  

Nru;j;jpj; Jzpf;ifapd; ,af;fr; rkd;ghlhdJ 𝑥 ≥ 𝑎 ,w;F 𝑥 =  −
𝑔

3𝑎
(𝑥 − 𝑎)  ,dhy; 

jug;gLfpd;wnjdf; fhl;Lf; ,q;F 𝑥 ,ioapd; ePskhFk;. 

  Nru;j;jpj; Jzpf;ifahdJ 𝐵 ,ypUe;J Kjy; jlit ,io jsu;TWk; tiuf;Fk; vLf;Fk; Neuk;  

    
3𝑎

𝑔
 
𝜋

2
+ cos−1 2 22

11
   vdf; fhl;Lf. 

 

14. (a) 𝐴𝐵      =  𝑎 ,   𝐴𝐷      =  𝑏 MFkhWk;  𝑎 = 1 ,  𝑏 = 2 MFkhWk; 𝐴𝐵𝐶𝐷 Xu; nrt;tfk;.  

𝐵𝐶 =  𝐶𝐹 MFkhW ePl;lg;gl;l 𝐵𝐶 ,y; 𝐹 xU Gs;sp.  𝑃 MdJ ePl;lg;gl;l 𝐴𝐵 ,y; 

𝐴𝐵: 𝐵𝑃 =  1: 𝑚 MFkhWs;s xU Gs;sp MFk;. 𝐴𝐹 , 𝐷𝑃 vd;gd 𝐸 ,y; re;jpf;fpd;wd. 

  (i)   𝐴𝐹       I 𝑎 , 𝑏 rhu;gpYk; 𝐷𝑃       I 𝑎 , 𝑏, 𝑚 rhu;gpYk; fhz;f. 

  ,jpypUe;J>  𝐴𝐸 𝐷 = 900 vdpd; 𝑚 =  7 vdf; fhl;Lf.  

  (ii) 𝑚 = 7  ,w;F 𝐴𝐸 ∶ 𝐸𝐹 = 1: 𝑟  MfTk; 𝐷𝐸 ∶ 𝐸𝑃 = 1: 𝑘 MfTk; ,Ug;gpd; 𝐴𝐸       I 𝑎 , 𝑏, 𝑟 

rhu;gpYk; 𝐴𝐸       I 𝑎 , 𝑏, 𝑘 rhu;gpYk; fhz;f. 

  ,jpypUe;J> 𝑟,   𝑘  ,d; ngWkhdq;fisf; fhz;f. 

 

(b) 𝑂𝑥. 𝑂𝑦 mr;Rf;fs; Fwpj;J 𝐴, 𝐶, 𝐷 Mfpa Gs;spfspd; Ms;$Wfs; KiwNa  4, 0 ,

 4 , 4 3 ,  0 , 4 3  MFk;. 𝐵 MdJ 𝑂𝐴 𝐵 =  
5𝜋

6
,   𝐷𝐶 𝐵 =

2𝜋

3
 MFkhW 𝑂𝑥𝑦  jsj;jpy; 

𝑂𝐴𝐵𝐶𝐷 xU Iq;Nfhzp MFkhWs;s xU Gs;sp MFk;. A. B. C. D Mfpa Gs;spfspy; 

KiwNa 𝛼𝑖  + 2 3𝑗 ,   8𝑖  + 4 3𝑗,    6𝑖 − 5 3𝑗, −4𝑖  + 3 3𝑗 vd;Dk; tpirfs; 

jhf;Ffpd;wd. 

(i) 𝐵 ≡   7,  3  vdf; fhl;Lf. 

(ii) 𝛼 ,d; vg;ngWkhdj;jpw;Fk; ,t;tpirj; njhFjp xU jdp tpirf;F xLq;Fk; vdTk;  

,t; tpirj;njhFjpapd; tpisAs; cw;gj;jp 𝑂 ,D}L  nry;Yk; vdTk; fhl;Lf. 

(iii) 𝛼 = −6  vdj; jug;gbd; tpirj; njhFjpapd; tpisAisf; fz;L tpisAshdJ 𝐶 
,D}L nry;Yk; vdf; fhl;Lf. NkYk; tpisAspd; jhf;ff; Nfhl;bd; rkd;ghl;ilAk;  
fhz;f 

(iv) ,t; tpirj;njhFjpapd; tpisAs; 𝐴 ,D}L nry;tjw;Fr; Nru;f;f Ntz;ba 
,iziaf; fhz;f. 

(v) tpirj; njhFjpapd; tpisAs; 𝐴𝐵       topNa 8 3 Mf mika Ntz;Lkhapd; 

cw;gj;jp 𝑂 ,y; Nru;f;f Ntz;ba tpiriaAk; jsj;jpy; Nru;f;f Ntz;ba 
,iziaAk; fhz;f.  
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𝑂 𝐶 𝐷 

𝐴 𝐵 

15. (a) xt;nthd;Wk; 2 𝑎  ePsKk; 𝑊 epiwAk; cila 𝑂𝐴, 𝐴𝐵, 𝐵𝐶  vd;Dk; %d;W  

rPuhd Nfhy;fs; 𝐴, 𝐵  vd;gtw;wpy; RahjPdkhf %l;lg;gl;L 𝑂  ,Ys;s epiyj;j  

gpizapypUe;J RahjPdkhfj; njhq;Ffpd;wJ.  Nfhy; 𝐵𝐶 apw;F 𝐶 ,y; fpilahf      

𝑃  vDk; tpir gpuNahfpf;fg;gLfpwJ. rkepiyapy; 𝐵𝐶 fpilAld; 450 I mikfpd;wJ.  

(i) tpir 𝑃 I  𝑊  ,d; rhu;gpy; fhz;f. 

(ii) gpizay; 𝑂  ,Ys;s kWjhf;fk; 
𝑊

2
 37 vd fhl;b> mjd; jpiriaAk; fhz;f. 

(iii) fpilAld; Nfhy; 𝑂𝐴 ,d; rha;T tan−1 5 vdf; fhl;Lf. 
 

(b) Ie;J ,Nyrhd Nfhy;fshy; xg;gkhf %l;lg;gl;l 

rl;lg;gliy cU fhl;Lfpd;wJ. 𝐴𝐵 fpilahfTk; 𝐵𝐷 

epiyf;Fj;jhfTk; cs;sJ. 𝐶, 𝐷 ,y; xt;nthd;Wk; w 

epiwAila Rik njhq;ftplg;gl;Ls;sJ. 𝐴, B ,y; ,U 

epiyf;Fj;J tpirfshy; rkepiy Ngzg;gLfpd;wJ. 

  𝐴𝐵 𝐷 =
𝜋

2
    𝐵𝐶 𝐷 =

𝜋

2
.  Vida Nfhzq;fs;  

𝜋

4
  MFk;.  jifg;G tupg;glnkhd;iw tiuf. 

,jpypUe;J> vy;yhf; Nfhy;fspy; cs;s jifg;Gfisf; fz;L mit ,Oitah> 

cijg;gh vd NtWgLj;Jf. NkYk; 𝐴, 𝐵 ,Ys;s epiyf;Fj;J tpirfisAk; fhz;f.  

 

16. (i) Miu 𝑟 I cila xU rPuhd jpz;k miuf; Nfhsj;jpd; jpzpTikak; mjd; 

ikaj;jpypUe;J 
3𝑟

8
 J}uj;jpy; cs;sJ vdTk;  

  (ii) mbapd; Miu 𝑟 MfTk; cauk;  MfTk; cs;s xU rPuhd jpz;k nrt;tl;lf; $k;gpd; 

jpzpTikak;  cr;rpapy; ,Ue;J J}uk; 
3

4
 ,y; cs;sJ vdTk; 

  fhl;Lf.  

  mbapd; Miu 𝑎 ck; cauk; 𝑎 ck; cila  xU rPuhd jpz;k 

nrt;tl;lf; $k;G> Miu 𝑎 ck; cauk; 𝑎 ck; cila xU rPuhd 

jpz;k nrt;tl;l cUis> Miu 𝑎 I cila xU rPuhd jpz;k 

miuf;Nfhsk; Mfpatw;iw cUtpy; fhl;bathW tpiwg;ghfg; 

nghUj;Jtjd; %yk; xU $l;Lg;nghUs; cUthf;fg;gl;Ls;sJ. $k;G> 

cUis Mfpatw;wpd; mlu;j;jp 𝜎 ck; miuf;Nfhsj;jpd; mlu;j;jp 𝑘𝜎 

ck; MFk;. 

  $l;Lg;nghUspd; jpzpTikak; $k;gpd; cr;rp 𝑂 ,ypUe;J J}uk; 
 19𝑘+21 𝑎

8 𝑘+2 
 ,y; cs;snjdf; 

fhl;Lf. 

  $l;Lg;nghUshdJ $k;G> cUis vd;gd xd;wpizAk; tpspk;gpd; xU Gs;sp 𝐴 ,ypUe;J 

epiyf;Fj;J ,ioapdhy; RahjPdkhfj; njhq;ftplg;gLk;NghJ ehg;gj; jhdj;jpy; 𝑂𝐷 

epiyf;Fj;Jld; mikf;Fk; Nfhzj;ijf; fhz;f. 

  ,g;NghJ $l;Lg;nghUs; njhq;fw; Gs;spapypUe;J tpLtpf;fg;gl;L 

cUisapd; tisgug;gpd; gFjp 𝐴𝐵 MdJ xU 

fpilj;jsj;Jld; njhLifapy; ,Uf;f ehg;gj;jpy; ,Uf;Fnkdpd; 

0 < 𝑘 <
11

3
 vdf; fhl;Lf.   

𝐵 

𝐴 

𝑎 

𝑎 
𝑎 

𝑎 

𝑎 

𝑂 

𝐶 

𝐷 

 

𝜋

4
 

𝐴 𝐵 

𝐶 

𝐷 

𝑤 

𝑤 
𝜋

4
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17. (a)  𝐴, 𝐵, 𝐶 vd;Dk; %d;W ru;trkg; ngl;bfs; xt;nthd;wpYk; mtw;wpd; epwq;fisj; jtpu 

vy;yh mk;rq;fspYk; ru;trkkhd 6 ge;Jfs; cs;sd. ngl;b 𝐴 ,y; 4 rptg;Gg; 

ge;JfSk; 2 nts;isg; ge;JfSk; ngl;b 𝐵 ,y; 3 rptg;Gg; ge;JfSk; 3 nts;isg; 

ge;JfSk; ngl;b 𝐶 ,y; 2 rptg;Gg; ge;JfSk; 4 nts;isg; ge;JfSk; cs;sd. ,U 

ngl;bfs; vOkhw;whfj; njupe;njLf;fg;gl;L mit xt;nthd;wpYk; ,Ue;J xU ge;J 

ntspNa vLf;fg;gLfpd;wd.  ntspNa vLf;fg;gl;L ,U ge;JfSk;  

    (i)  rptg;G epwkhf ,Ug;gjw;fhd  

    (ii) ntt;NtW epwq;fis cilajhf ,Ug;gjw;fhd 

    (iii) ntt;NtW epwq;fis cilanjdj; jug;gLk;NghJ ngl;bfs; 𝐴 Ak; 𝐵 Ak; 

njupe;njLf;fg;gl;bUg;gjw;fhd  

    epfo;jfitf; fhz;f. 
 

  (b) juTj; njhil  𝑥1, 𝑥2, 𝑥3 , … . , 𝑥𝑛  ,d; ,ilAk; epaktpyfYk; KiwNa 𝑥 , 𝜎𝑥   vdTk; 

𝑖 = 1, 2, 3, … , 𝑛 ,w;F 𝑦𝑖 =
𝑥𝑖−𝑎

𝑏
 vdTk; nfhs;Nthk;; ,q;F 𝑎, 𝑏 Mfpad nka;k; 

khwpypfshFk;. 𝑦 =
𝑥 −𝑎

𝑏
 vdTk; 𝜎𝑦 =

𝜎𝑥

 𝑏 
 vdTk; fhl;Lf; ,q;F 𝑦 ,𝜎𝑦 Mfpad KiwNa 

juTj;njhil  𝑦1, 𝑦2, 𝑦3,… . ,𝑦𝑛  ,d; ,ilAk; epaktpyfYk; MFk;.  
 

    xU guPl;irapy; Njhw;wpa 100 khztu;fs; ngw;w Gs;spfs; gpd;tUk; kPbwd; 

ml;ltizapy; jug;gl;Ls;sd. 

   

 Gs;spfs; 

khztu; 

vz;zpf;if 

30 - 39 8 

40 - 49 15 

50 - 59 28 

60 - 69 20 

70 - 79 19 

80 - 89 10 

    cUkhw;wk; 𝑦 =
𝑥−54.5

10
 Ig; gad;gLj;jp 𝑦 ,d; ,iliaAk; epaktpyfiyAk; 

3 ,il - ,ilak;  

epaktpyfy;
 ,dhy; tiuaWf;fg;gLk; 𝑦 ,d; xuhaf; Fzfj;ijAk; kjpg;gpLf. 

    ,jpypUe;J> 𝑥 ,d; ,il> epaktpyfy;> Xuhaf; Fzfk; Mfpatw;iw kjpg;gpLf.  

 


