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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; 
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gFjp A 

1. Neh;Nfhnlhd;wpy; rPuhd fjp 𝑢 cld; ,aq;Fk; 𝑚  jpzpTila Jzpf;if xd;wpw;F mjd; 
,af;fj; jpirapy; 𝐼 vd;Dk; fzj;jhf;F nfhLf;fg;gLfpd;wJ. ,af;frf;jpapd; mjpfupg;G 

 2

2

I I mu

m



 
MFnkdf; fhl;Lf. 

 

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

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

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

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

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

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

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

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

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

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

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

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

 

2. fpil, epiyf;Fj;J Ntfq;fs; KiwNa 𝑢, 𝑣 MFkhW xU Jzpf;if fpilj;jiuapy; ,Ue;J 
vwpag;gLfpd;wJ. gazg; ghijapy; xNu cauk; h ,y; cs;s ,U Gs;spfSf;fpilg;gl;l J}uk; 

ghv
g

u
2

2 2 

 
vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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3. epiyahd> xg;gkhd> ,Nyrhd fg;gpapd; Nkyhfr; nry;Yk; ePsh ,ioapd; Edpfspy; 𝑚, 3𝑚 
jpzpTs;s Jzpf;iffs; ,izf;fg;gl;L ,io ,Wf;fkhf ,Uf;FkhW gpbf;fg;gl;L 
Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. ,ioapy; cs;s ,OitiaAk; njhFjpapd; Mu;KLfiyAk; 
fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

4. 𝑀 𝑘𝑔 jpzpTila tz;b Neu;r; rkjs tPjpapNy nry;Yk; NghJ mJ milaf;$ba cau;fjp 
𝑢 𝑚𝑠−1 MFk;. mt;tz;b fpilAld; 𝛼 rha;e;Js;s rha;jsj;jpy; Nky; Nehf;fp ,aq;Fk; NghJ 

milaf;$ba cau;fjp 
𝑢

2
 𝑚𝑠−1 MFk;. tz;b vg;NghJk; khwh tYtpy; ,aq;FfpwJ. jil 

tpir 𝑅 MdJ vg;NghJk; 𝑅 = 𝑘𝑤2 𝑁 MFk;; ,q;F 𝑤 MdJ 𝑚𝑠−1 ,y; tz;bapd; fjpAk;, 𝑘 

khwpypAk; MFk;. 𝑘 =
4𝑀𝑔 sin 𝛼

7𝑢2  vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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5.  Miu 𝑙 I cilaJk; ikak; 𝑂 ,y; 
7𝜋

6
 Nfhzk; mikf;Fk; tpy; 

tbtpYs;s 𝐴𝐶𝐵 vd;Dk; xg;gkhd nky;ypa Foha; cUtpy; 
fhl;lg;gl;Ls;sJ. Kid 𝐴 apy; 𝑚 jpzpTs;s Jzpf;if 𝑃 nkJthf 
tpotplg;gLfpd;wJ. 𝑃 nkJthf tpOk; fzj;jpy; epiyf;Fj;jhff; fPo; 
Nehf;fp 𝑢 Ntfj;Jld; ,aq;Fk; jpzpT 𝑚 I cila NtnwhU 
Jzpf;ifahdJ 𝑃 cld; Nkhjp mjDld; ,ize;J FohapDs;Ns 
,aq;Ffpd;wJ. Kid 𝐵 I kl;Lkl;lhfr; Nru;j;jpj; Jzpf;if mile;jJ 

vdpd;> 𝑢 = 2 𝑔𝑙 vdf; fhl;Lf.  
……………….…………………………………………………………………………………………....... 

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

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

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

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

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

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

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

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

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

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

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

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

6. cw;gj;jp 𝑂 Fwpj;J 𝐴, 𝐵, 𝐶 vd;Dk; %d;W Gs;spfspd; jhdf;fhtpfs; KiwNa 
𝑎, 𝑏 ,  1 − 𝜆 𝑎 + 𝜆𝑏 MFk;; ,q;F 𝜆 ∈ ℝ. 

(i) 𝐴, 𝐵, 𝐶 xNu Neu;Nfhl;by; ,Uf;Fk; vdf; fhl;Lf. 
(ii) 𝑎 = 𝑖 + 5𝑗,   𝑏 = 4𝑖 + 4𝑗 vdpd; 𝑂𝐶 ⊥ 𝐴𝐵 MFkhW 𝜆 ,d; ngWkhdj;ijf; fhz;f 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑂 

𝐵 
𝜋

3
 

𝑣 = 0 

𝐴 

 

𝑢 

𝐶 
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7. tl;l tpspk;G fpilahf ,Uf;FkhW epiyg;gLj;jg;gl;l 𝑟 MiuAila xg;gkhd nghs; miuf; 
Nfhsj;jpDs; 2𝑎 ePsKs;s xU rPuhd Nfhy; 𝐴𝐵 ,d; xU gFjp fpilAld; 𝜃 Nfhzj;jpy; 
rha;e;Jk;> Nfhypd; kPJs;s xU Gs;sp 𝐶 miuf;Nfhsj;jpd; tl;l tpspk;gpy; jq;f 
rkepiyapypUg;gpd;  

 (i) 2𝑟 cos 2𝜃 = 𝑎 cos 𝜃 vdTk; 

 (ii) 𝜃 < sin−1  
1

 3
  vdTk; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

8. xU fulhd rha;jsnkhd;wpd; kPJ Xa;tpw; fplf;Fk; xU Nfhsk;> Nfhsj;jpd; kpfAau;e;j 
Gs;spiaAk; mj;jsj;jpy; cs;s Gs;spiaAk; ,izf;Fk; xU fpil ,ioapdhNy 
jhq;fg;gLfpd;wJ. mj;jsj;jpd; fpilAldhd rha;Tf; Nfhzk; 𝛼 ck; jsj;jpw;Fk; 
Nfhsj;jpw;Fk; ,ilapyhd cuha;Tf;Nfhzk; 𝜆 ck; vdpd; 𝛼 ≤ 2𝜆 vdTk; ,ioapy; cs;s 

,Oit 𝑤 tan
𝛼

2
 vdTk; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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9. 𝐴, 𝐵 vd;gd ahjhapDk; ,U epfo;r;rpfs;   20.01  BAP     10.0,15.01  BAPBAP   

vdj;jug;gl;Lsd. ,q;F BA , vd;gd KiwNa BA,  vd;gtw;wpd; epug;G epfo;r;rpfisf; 

Fwpf;fpd;wd.   45.0 BAP  vdTk;  
3

1
/ ABP  vdTk; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

10. nghypj;jPd; igfspy; rPdp nghjp nra;ag;gLk; mNj Ntis  cw;gj;jpahsu; xt;nthd;wpYk; 
kg50  ,Ug;gjhf   cupik  NfhUfpd;whu;. cs;sgbahd epiwfs; mwpag;glhj mj;jifa  

100 igfSf;Fg; gpd;tUk;  jfty;fs; jug;gl;Ls;sd.    𝑥𝑖 − 50 100
𝑖=1 = 57.2 ck; 

  𝑥𝑖 − 50 2100
𝑖=1 = 95.1 ck; MFk;; ,q;F  100.......,.........2,1ixi  ,dhy; i  MtJ  igapd; 

cs;sgbahd epiw Fwpg;gplg;gLfpd;wJ. nghUj;jkhd Vfgupkhz cUkhw;wj;ijg; gad;gLj;jp 
my;yJ NtW tpjkhf>  100  igfspd;  cs;sgbahd epiwfspd; ,iliaAk; 
khww;wpwidAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………….…………………………………………………………………………………………....... 
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𝐵 𝐴 

𝑃 

D 

𝐶 
𝐸 

gFjp B 
 

Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf. 

 

11. (a) ,U fhu;fs; 𝐴, 𝐵 vd;gd xNu Gs;spapypUe;J xNu jpirapy; Xa;tpypUe;J Gwg;gLfpd;wd. 

fhu; 𝐴 MdJ rPuhd Mu;KLfy; 𝑓 cld; ,aq;fp 𝑡 Neuj;jpy; mjd; cau; fjpia mile;J 

gpd;du; mf;fjpAld; njhlu;e;J ,aq;Ffpd;wJ. fhu; 𝐵 MdJ 𝐴 ,aq;fj; njhlq;fp 
𝑡

2
 

Neuj;jpd; gpd; 
2𝑓

3
 vDk; khwh Mu;KLfYld; ,aq;FfpwJ. 𝐴, 𝐵 vd;gtw;wpd; 

,af;fq;fspw;Fupa Ntf-Neu tiuig xNu tupg;glj;jpy; tiue;J> mjpypUe;J 𝐵 MdJ 𝐴 

If; flf;Fk; tiuf;Fk; 𝐴 ,aq;fpa Neuk; 
7𝑡

2
 vdTk; fhl;b NkYk; mJ ,aq;fpa J}uk; 

3𝑓𝑡2 vdTk; fhl;Lf. 

 

 (b) xU Nghu;f;fg;gy; rPuhd fjpAld; Neu;Nfhl;Lg; ghijapy; nry;fpd;wJ. Fwpj;j xU fzj;jpy; 

glnfhd;W fg;gypy; ,Ue;J fpof;Fj; jpirapy; 𝑑 𝑘𝑚 J}uj;jpy; cs;sJ. glfhdJ tlf;F 

Nehf;fp rPuhd fjp 𝑤 cld; nry;fpd;wJ. Nghu;f; fg;gy; milaf;$ba cau; fjp 𝑢(< 𝑤) 

MfTk; mjpYs;s RLfydpd; mjp$ba tPr;R 𝑅 𝑘𝑚 ck; MFk;. 𝑅 <
𝑑

𝑤
 𝑤2 − 𝑢2 vdpd; 

glfhdJ ghJfhg;ghf nry;Yk; vdTk;, Nghu;f;fg;gyhdJ cau;fjpapy; nry;Yk;NghJ  

𝑅 >
𝑑

𝑤
 𝑤2 − 𝑢2 vdpd; glfhdJ jhf;fg;glf;$ba Neuk; 

2 𝑅2𝑤2−𝑑2𝑤2+𝑑2𝑢2

𝑤 𝑤2−𝑢2
  vdTk; fhl;Lf 

 

 

12. (a)  

 

 

 

 

  jpzpT 𝑚 I cila xU rPuhd xg;gkhd Mg;gpd; jpzpT ikaj;jpD}lhd FWf;Fntl;L 

𝐴𝐵𝐶𝐷 MdJ 𝐴𝐵 ∥ 𝐷𝐶, 𝐷𝐴 𝐵 = 𝛼 MfTk; cs;s xU ruptfk; MFk;. Mg;G xH xg;gkhd 

fpilj;jsj;jpy; Kfk; 𝐴𝐵 njhLkhW itf;fg;gl;Ls;sJ. 2𝑚  jpzpTila Jzpf;if 𝑃> XH 

,Nyrhd ePsh ,io 𝑃𝐷𝐸 ,d; xU Edpapy; fl;lg;gl;L mJ Kfk; 𝐴𝐷  ,y; itf;fg;gl;L> 

,io 𝐷 ,y; cs;s XH xg;gkhd rpwpa ,Nyrhd fg;gpf;F Nkyhfr; nrd;W kWKid 𝐷𝐸 

fpilahf ,Uf;f 𝐸 ,y; nghUj;jg;gl;Ls;sJ. ,io ,Wf;fkhf ,Uf;f njhFjp 

Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. njhlUk; ,af;fj;jpy; Jzpf;if Mg;Gld; njhLifapy; 

cs;snjdf;nfhz;L Mg;gpw;Fk; Jzpf;iff;Fk; ,ilapyhd kWjhf;fj;ijj; Jzptjw;Fg; 

Nghjpa rkd;ghLfis vOJf. Mg;gpw;Fk; Jzpf;iff;Fk; ,ilapyhd kWjhf;fk; 

2𝑚𝑔 (2 cos 𝛼−1)(2−cos 𝛼)

5−4 cos 𝛼
 vdj; jug;gl;Ls;sJ. 𝛼 <

𝜋

3
 vdf; fhl;Lf.  
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(b) glj;jpy; fhl;bathW rpwpa FWf;F ntl;Lg;gug;Gila tl;ltpy; tbt 

𝑎 MiuAila ikaj;jpy; 
3𝜋

2
 Nfhzk; mikf;fpd;w FohahdJ 

epiyf;Fj;jhfTk; jpwe;j Kidfs; NkyhfTk; xNu fpil 

kl;lj;jpYk; ,Uf;f itf;fg;gl;Ls;sJ. Fohapd; cl;Gwj;jpy; 

mjpjho; Gs;spapy; 𝑚 jpzpTs;s Jzpf;if 𝑃 itf;fg;gl;L 

fpilNtfk; 𝑢 nfhLf;fg;gLfpwJ. 𝑃 MdJ 𝐴 ,D}lhf ntspNawp 

Kid 𝐵 ,D}lhff; FohapDs;Ns tpOfpd;wJ. epiyf;Fj;J 

Neu;NfhL 𝑂𝐶 tpy;ypd; rkr;rPu; mr;rhFk;. 

(i) 𝑢2 = 2𝑎𝑔 1 +  2  vdf; fhl;Lf. 

(ii) Jzpf;if mile;j mjpAau; cauk; Fohapd; G+uztl;lj;jpd; mjpAau; Gs;spf;FNky; 

 3 2−4 𝑎

4
 Mf ,Uf;Fnkdf; fhl;Lf. 

 

13. xg;gkhd fpilNkir xd;wpd; kPJ 𝐴𝐵 = 8 𝑙 MFkhWs;s  ,U Gs;spfs; 𝐴, 𝐵 MFk;. jpzpT 𝑚 

I cila xu; xg;gkhd Jzpf;if 𝑃 MdJ 𝐴 apw;Fk; 𝐵 apw;Fk; ,ilapy; itf;fg;gl;Ls;sJ. 

,aw;if ePsk; 
12 𝑙

5
 IAk; kPs;jd;ik kl;L 𝑚𝑔 IAk; nfhz;l xu; ,Nyrhd kPs;jd;ik ,ioapd; 

xU Kid Gs;sp 𝐴  AlDk; kW Kid Jzpf;if 𝑃 AlDk; ,izf;fg;gl;Ls;sJ. ,aw;if 

ePsk; 4 𝑙 IAk; kPs;jd;ik kl;L 4𝑚𝑔 IAk; cila xu; ,Nyrhd kPs;jd;ik ,ioapd; xU 

Kid Gs;sp 𝐵 AlDk; kW Kid Jzpf;if 𝑃 AlDk; ,izf;fg;gl;Ls;sJ. Jzpf;if 𝑃 

MdJ 𝐴  apypUe;J 
60 𝑙

17
 J}uj;jpy; rkepiyapy; ,Uf;Fk; vdf; fhl;Lf.  

Jzpf;if 𝑃 MdJ 𝐴𝑃 =
12 𝑙

5
 MFkhWs;s Gs;sp 𝐶 ,y; itf;fg;gl;L Xa;tpypUe;J 

tpLtpf;fg;gLfpwJ. Neuk; 𝑡 ,y; Jzpf;if 𝑃 MdJ 𝐴𝐵 topNa 𝐴𝑃 = 𝑥  
12𝑙

5
≤ 𝑥 ≤ 4𝑙  

MFk;NghJ ,af;fr; rkd;ghL 𝑥 +
17𝑔

12𝑙
 𝑥 −

60𝑙

17
 = 0. ,dhy; jug;gLk; vdf; fhl;Lf. 

,r;rkd;ghl;il tbtk; 𝑋 + 𝜔2𝑋 = 0 ,y; kPz;Lk; vOJf; ,q;F 𝑋 = 𝑥 −
60𝑙

17
 ck; 𝜔2 =

17𝑔

12𝑙
 

ck; MFk;. 

miyTikak;, tPr;rk; vd;gtw;iwf; fhz;f. Jzpf;if 𝑃 MdJ 𝐶 ,y; ,Ue;J 𝑥 = 4𝑙 ,y; 

cs;s Gs;sp 𝐷 I mila vLj;j Neuk;  
12𝑙

17𝑔
 𝜋 − cos−1 5

12
  vdf; fhl;Lf. 

𝑥 = 4𝑙 ,y; Jzpf;ifapd; Ntfj;ijf; fhz;f. 𝑥 = 𝑥0 vd;Dk; Gs;spapy; (𝑥0 > 4𝑙) 

Jzpf;ifapd; fjp G+r;rpak; vdpd; rf;jpf; fhg;Gf; Nfhl;ghl;ilg; gad;gLj;jp 𝑥0 =
12𝑙

5
+

16 3𝑙

5 5
 

vdf; fhl;Lf. 4𝑙 ≤ 𝑥 ≤ 𝑥0 ,w;F Jzpf;if 𝑃 ,d; ,af;fr; rkd;ghL 𝑥 +
5𝑔

12𝑙
 𝑥 −

12𝑙

5
 = 0 

,dhy; jug;gLk; vdf; fhl;Lf. ,jd; ikaj;ijAk; tPr;rj;ijAk; fhz;f. 
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14. (a) 𝑂 gw;wp 𝑂𝑃      = 𝑝,    𝑂𝑄       = 𝑞 MFkhWs;s ,U Gs;spfs;  𝑃, 𝑄 MFk;.  𝑅 MdJ 𝑂𝑃 ,d; 

eLg;Gs;sp MFk;.  𝑂𝑋: 𝑋𝑄 = 3: 1 MFkhW 𝑂𝑄 kPJ 𝑋 vd;w Gs;spAk; 𝑃𝑌: 𝑌𝑋 = 4: 1 

MFkhW 𝑃𝑋 ,d; kPJ 𝑌 vd;w Gs;sp cs;sJ. 

  (i) 𝑂𝑅      , 𝑂𝑋      , 𝑂𝑌        Mfpatw;iw 𝑝> 𝑞 ,d; rhu;gpy; fhz;f. 

(ii) 𝑄𝑌      =
1

5
 𝑝 − 2𝑞  vdf; fhl;Lf. 

(iii) 𝑄, 𝑌, 𝑅  Mfpad xNu Neu;Nfhl;Lg; Gs;spfs; vdf;fhl;b 𝑄𝑌: 𝑌𝑅  IAk; fhz;f. 

 

 (b) 𝐴𝐵𝐶𝐷𝐸𝐹 MdJ 2𝑎 kPw;wu; gf;f ePsKs;s Xu; xOq;fhd mWNfhzpahFk;. 1, 2, 3, 4, 5, 6 

epA+w;wd; tpirfs; KiwNa 𝐴𝐵      , 𝐵𝐶      , 𝐶𝐷      ,   𝐷𝐸      ,   𝐸𝐹      , 𝐹𝐴       Mfpatw;wpd; topNa vOj;Jfspd; 

xOq;F Kiwapdhy; fhl;lg;gLk; jpirfspd; topNa jhf;Ffpd;wd. ,t; tpirj;; njhFjp 

(i) mWNfhzpapd; ikak; 𝑂 ,y; jhf;Fk; xU tpirahfTk; xU ,izahfTk; 

xLq;Fkhapd;; tpiriaAk; ,iziaAk; fhz;f.  

(ii) jdptpirahf xLq;Fkhapd; tpirapd; gUkidAk; jpiriaAk; jhf;ff; Nfhl;ilAk; 

fhz;f. 

 

15. (a) xt;nthd;Wk; ePsk; 2𝑎 MfTk; epiw 𝑊 MfTk; cs;s CDBCAB ,,  vd;Dk; %d;W 

rPuhdNfhy;fs; CB,  apy; RahjPdkhf %l;lg;gl;bUf;Fk; mNjNtis Nfhy; BC  fpilahf 

,Uf;FkhW 𝐴, 𝐷 vDk; Kidfs; xg;gkhd fpilj;jsj;jpy; nghWj;jpUf;FkhW 

itf;fg;gl;Ls;sd. rkePsKs;s ,U ,Nyrhd ePl;lKbahj ,U ,iofshy; CDAB, Mfpa 

Nfhy;fspd; eLg;Gs;spfs; ,izf;fg;gl;L kW Kidfs; Nfhy; BC  ,d; eLg;Gs;spf;Ff; 

fl;lg;gl;Ls;sd. ,iofs; ,Wf;fkhfTk; ABCD  epiyf;Fj;Jj; jsj;jpy; rkepiyapy; 

,Uf;f 0120


ABC  MfTs;sJ. ,iofspy; cs;s ,Oitfs; 2𝑊 vdf; fhl;b, %l;L B  

,y; cs;s kWjhf;fj;jpd; gUkidf; fz;L> mJ fpilAld; 















2

3
tan 1

 

Nfhzj;jpy; 

cs;snjdf; fhl;Lf.  

 

 (b)  

 

 

 

 

 

 

 

 

A 

B 

 

E C D 

3N 

6𝑁
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RahjPdkhf  %l;lg;gl;l 7  ,Nyrhd Nfhy;fisf; nfhz;l epiyf;Fj;jhd rl;lg;gly; NkNy 

cs;s cUtpNy fhl;lg;gl;Ls;sJ. BC, CD, DE Mfpait fpilahf cs;sd. ,J A  ,Yk; D 

,Yk; KiwNa 6N, 3N Rikfisf; nfhz;Lk; B  ,Yk; E  ,Yk; epiyf;Fj;jhf jhq;fg;gl;Lk; 

cs;sJ. BC=CD=DE=AC=AD MFk;. B  ,Yk; E  ,Yk; cs;s kWjhf;fq;fisf; fhz;f. 

Nghtpd; Fwpg;gPl;ilg; gad;gLj;jpj; jifg;G thpg;glj;ij tiue;J, ,jpypUe;J> vy;yhf; 

Nfhy;fspYk; cs;s jifg;Gf;fisf; fz;L ,it ,Oitfsh, cijg;Gfsh vdf; $Wf. 

 

16. (i) 𝑟 MiuAila miutl;ltpy; tbtpyhd rPuhd fk;gp xd;wpd; jpzpTikaj;ijj; njhifaply; 

%yk; fhz;f 

 (ii) 𝑟 MiuAila rPuhd jpz;k miuf; Nfhsj;jpd; jpzpT ikaj;ijj; njhifaply; %yk; 

fhz;f. 

glj;jpy; fhl;lg;gl;lthW 2𝑎 MiuAila rPuhd jpz;k miuf;Nfhsk; 

𝐴𝐵𝐶> ,d; Nky; 2𝑎 MiuiaAk; cauk;  IAk; cila nghs; 

cUis 𝐴𝐶𝐷𝐹 MdJ mtw;wpd; tl;l Kfq;fs; xd;Wld; xd;W 

nghUe;JkhW nghUj;jg;gl;L cUisapd; Nky; tl;l tpspk;gpy; cs;s 

Gs;spfs; 𝐹, 𝐷 cld; 2𝑎 MiuAila miutl;l tpy; tbtpyhd fk;gp 

cUisapd; tpl;lk; topNa Md epiyf;Fj;J jsj;jpy; glj;jpy; 

fhl;lg;gl;lthW tpiwg;ghf ,izf;fg;gl;L Xu; myq;fhu tpsf;F 

Mf;fg;gl;Ls;sJ. miuf; Nfhsj;jpd; mlHj;jp 𝜌 ck; cUisapd; 

gug;glHj;jp 𝑎𝜌 ck; fk;gpapd; ePs mlu;j;jp 𝑎2𝜌 ck; MFk;. Nru;j;jpg; 

nghUspd; jpzpTikaj;ij miuf; Nfhsj;jpd; tl;ltpspk;gpy; ,Ue;J 

fhz;f. 

,f; $l;LlyhdJ xU fpilj;jiuapd;kPJ miuf;Nfhsj;jpd; tisgug;gpd; vg;Gs;spAk; 

njhLifapYs;sthW rkepiyapy; ,Uf;Fnkdpd;  ,id 𝑎 rhu;ghff; fhz;f. 

 

  

17. (a) ntspehl;L  epWtdk;  xd;wpd;  tpUe;Jgrhu tpohtpy; fye;J nfhz;l midtUf;Fk; 

jtWjyhf gwitf; fha;r;ry; Nehapdhy;  ghjpf;fg;gl;l  ,iwr;rpf; Nfhopfspd;  rikj;j  

,iwr;rp  toq;fg;gl;lJ.  mjdhy; mtu;fSf;F fLk; Neha; xd;wpd; mwpFwpfs; 

Vw;gLfpd;wJ. ,t; mwpFwpfs; Vw;gbDk; mth;fSf;F mf;fLk; Neha;  Vw;glhky;  

,Uf;fyhk;. ,t;  mwpFwpfshtd  fLk;  jiytyp  my;yJ  fLk;  fha;r;ry; my;yJ 

tapw;Nwhl;lk;  MFk;.  ,t;  mwpFwpfspy;  xd;W  kl;LNk  xUtUf;F Vw;gLk;. ,jw;fhd 

epfo;jfTfs; KiwNa 0.3, 0.2, 0.5 MFk;. ,t;  mwpFwpfs;  Vw;gLk;NghJ fLk; Neha; 

Vw;gLtjw;fhd epfo;jfTfs; KiwNa 0.1, 0.4, 0.5  MFk;. vOkhw;whf njupe;njLf;fg;gLk; 

xUth; fLk;  Nehapdhy;  ghjpf;fg;gLtjw;fhd epfo;jfT ahJ?  

     fLk; Neha; Vw;gl;l xUtUf;F fLk; jiytyp ,Ug;gjw;fhd  epfo;jfT ahJ? 

     

𝐵 

𝐴 𝐶 

𝐹 𝐷 

𝐸 



Combined Mathematics-II                       Grade 13 (2021)                                        Page 11 
 

  (b) ,il 𝑥  IAk; epaktpyfy; 𝑆𝑥 IAk; cila   nxxx ........,........., 21
 vd;Dk; n  vz;fspd; 

njhil ni .,.........2,1  ,w;F bxay ii   vd;Dk; #j;jpuj;jpd; %yk; 

 nyyy ........,........., 21
 vd;Dk; n   vz;fspd; njhilahf  cUkhw;wg;gLfpwJ. ,q;F ba ,  

Mfpad khwpypfs;  nyyy ........,........., 21
  vd;Dk; n  vz;fspd; njhilapd;  ,ilAk; 

epak tpyfYk; KiwNa 𝑦 ,  𝑆𝑦  vdf; nfhs;Nthk;. 𝑦 = 𝑎 𝑥 + 𝑏, 𝑆𝑦 =  𝑎 𝑆𝑥 vdf; fhl;Lf. 

  xU Fwpj;j guPl;irapy; ,ize;j fzpjk; ngsjpftpay; vd;Dk; ghlq;fspw;Fj; Njhw;wpa 

guPl;rhHj;jpfspd; Gs;spfspd; ,ilfSk; epaktpyfy;fSk; gpd;tUk;;  ml;ltizapy;  

fhzg;gLfpwd.  

 

 

          

 

 

mg;ghlq;fs;  xt;nthd;wpYk; ngw;w gs;spfspd; ,il 50 MfTk; epaktpyfy; 20 MfTk; 

,Uf;FkhW Vfgupkhz  Kiwahf mstpilahf;fg;gl;Ls;sd vdf;  nfhs;Nthk;. xU 

Fwpj;j guPl;rhHj;jpapd; njhlf;fg;Gs;spfSk; mstpilahf;fg;gl;l Gs;spfSk; fPNo 

fhzg;gLfpd;wd.      

                                                                                                                          

 

 

 

𝑚 ,d; ngWkhdq;fisAk;> 𝑝 ,d; ngWkhdj;ijAk; fhz;f. 

guPl;rhj;jpfs; jkJ tpilj;jhs;fis kPsha;T nra;tjw;F tpz;zg;gpf;f mDkjpf;fg;gl;ldu; 

kPsha;tpw;Fg; gpd;du; guPl;irf;Fj; Njhw;wpa guPl;rhHj;jpfspd; nkhj;j  

vz;zpf;ifapy; 1% MNdhupd; ,ize;j fzpj ghlg; Gs;spfs; khw;wg;;gl;ld   

guPl;rhHj;jpfspd; ,ize;j fzpj ghlj;jpy; Gs;spkhw;wk; ngw;w khztu;fspd;    

Gs;spfspd; ,il 60 ,ypUe;J 64 ,w;F mjpfupj;jJ. ,ize;j fzpj ghlj;jpw;F Njhw;wpa 

vy;yhg;  guPl;rhHj;jpfspdJk;  kPsha;tpd; gpd;du; cs;s Gs;spfspd; ,iliaf; fhz;f. 

 ,il epaktpyfy; 

,ize;j fzpjk; m  15 

ngsjpftpay; 45 p  

 njhlf;fg;Gs;sp mstpilahf;fg;gl;l Gs;sp 

,ize;j fzpjk; 40 40 

ngsjpftpay; 61 65 


