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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;> ePu; 

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 

01) fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh 𝑛 ∈ 𝑍+ ,w;Fk; 
𝑛3

3
+  

2𝑛

3
 MdJ 

xU Neu;epiwntz; vd epWTf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

02) ntl;Lg;Gs;spfisj; njspthff; fhl;b 𝑦 = 𝑥2 − 6 > 𝑦 =  𝑥  Mfpatw;wpd; tiuGfis 

xNu tupg;glj;jpy; tiuf. ,jpypUe;J 

rkdpyp 𝑥2 −  𝑥 − 6 < 0 Ij; jpUg;jpg;gLj;Jk; 𝑥 ,d; nka;g;ngWkhdq;fisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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03) 𝑓 𝑥 = 𝑥5 + 𝑘𝑥2 vdf; nfhs;Nthk;. 𝑓(𝑥) I  𝑥 − 𝑘  (𝑥 + 𝑘) ,dhy; tFf;f tUk; kPjp 

16𝑥 − 8 vdpd; 𝑘 ,d; ngWkhdj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

04) 𝑔 𝑥 = 3𝑥2 + 5𝑥 + 7 vdf; nfhs;Nthk;. 𝑔(𝑥) ,d; ,opTg; ngWkhdj;ijAk; 
1

𝑔(𝑥)
 ,d; 

cau;Tg; ngWkhdj;ijAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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05) lim𝑥→0
tan 𝑥−sin 𝑥

𝑥2 sin 5𝑥
=

1

10
 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

06) tisap xd;wpd; gukhdr; rkd;ghLfs; 𝑥 = sec3 𝜃 > 𝑦 = tan 𝑥 vdj; jug;gl;Ls;sJ ; 

,q;F 0 < 𝜃 < 2𝜋 MFk;. Nkw;gb tisapw;F 0 =
𝜋

4
 ,y; tiuag;gl;l njhlypapd; 

rkd;ghL  2𝑥 − 𝑦 − 3 = 0 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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07) 𝑦 = 𝑥2 > 𝑦 = 2 − 𝑥2 Mfpa ,U tisapfisAk; xNu tupg;glj;jpy; tiuf. ,U 

tisapfshYk; cs;slf;fg;gl;l gpuNjrj;jpd; gug;gsT 
8

3
 rJu myFfs; vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

08) 3𝑥 − 4𝑦 + 5 = 0 vd;Dk; Nfhl;bd; kPJ mike;Js;s 𝑃, 𝑄 vDk; Gs;spfs; 𝑅 ≡ (2, −1) 

vDk; Gs;spfspypUe;J 5 myF J}uj;jpy; cs;sd. ∆ 𝑃𝑄𝑅 d; gug;gsT 12 rJu myFfs; 

vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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09) 𝑥2 + 𝑦2 = 𝑎2 vDk; tl;lj;jpDs; xU rkgf;f Kf;Nfhzp cs;SUtkhf tiuag;gLfpwJ. 

cr;rpfs; tl;lj;jpd; gupjp kPJ cs;sd. Kf;Nfhzpapd; xU cr;rp (𝑎 , 0) MFk;. ,t; 

cr;rpf;F vjpuhd gf;fj;jpd; rkd;ghL 2𝑥 + 𝑎 = 0 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10) 0 < 𝑥 <
𝜋

2
 ,w;F rkd;ghL> cos 2𝑥 + sin 2𝑥 = cos 𝑥 + sin 𝑥 Ij; jPu;f;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11) (a) 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 (𝑎, 𝑐 ≠ 0) vd;Dk; ,Ugbr; rkd;ghl;bd; %yq;fs; 𝜆 ∶ 1 vd;Dk; 

tpfpjj;jpy; ,Ug;gpd;  

𝑎𝑐 𝜆2 +  2𝑎𝑐 − 𝑏2 𝜆 + 𝑎𝑐 = 0 vd epWTf. ,jpypUe;J 

49 𝑘 − 1 𝑥2 + 49 𝑘𝑥 + 48 = 0 vd;w rkd;ghl;bd; %yfq;fs; 3 ∶ 4 vd;Dk; 

tpfpjj;jpy; ,Ug;gpd; 𝑘 ,d; ngWkhdq;fisf; fhz;f. 
 

(b)  𝑝 − 𝑞 − 𝑟 𝑥2 + 𝑝𝑥 + 𝑞 + 𝑟 = 0 vd;Dk; ,Ugbr; rkd;ghl;bd; %yq;fs; nghUe;Jk; 

vdpd; 𝑝 = 2(𝑞 + 𝑟) vdf; fhl;Lf. 
 

(c) 𝑓 𝑥 ≡ 4𝑥3 + 2𝑥2 + 𝑎𝑥 + 1 vdf; nfhs;Nthk;. 𝑓(𝑥) ,d; xU fhuzp 2𝑥 − 1 vdpd; 

𝑎 ,d; ngWkhdj;ijf; fhz;f. 

 𝑎 ,d; ,g;ngWkhdj;jpw;F 𝑓(𝑥) I 𝑥2 + 3𝑥 − 4 ,dhy; tFf;f tUk; kPjpiaf; 

fhz;f. 

 

12) (a) 𝑥 ,d; vy;yh nka;g;ngWkhdq;fspw;Fk; 0 <
1

𝑥2−5𝑥+9
≤

4

11
 vdf; fhl;Lf. 

 

(b) 𝑎, 𝑏, 𝑐 vd;gd Neu;vz;fs; vdj; jug;gbd; 

i) 
𝑎

𝑏
+ 

𝑏

𝑎
 ≥ 2 vdTk; 

ii)  𝑎 + 𝑏 + 𝑐   
1

𝑎
+  

1

𝑏
+  

1

𝑐
 ≥

1

9
 vdTk; fhl;Lf. 

 

(c) 𝑦 =  𝑥 − 1  > 𝑦 = 3 𝑥 − 5  vd;gtw;wpd; tiuGfs; xNu tupg;glj;jpy; tiuf. 

 ,jpypUe;J  𝑥 − 1 > 3 𝑥 − 5  vDk; rkdpypiaj; jpUg;jpg;gLj;Jk; 𝑥 ,d; ngWkhd 

tPr;ir vOJf. 
 

13) (a) 𝑥 ≠ 1 , 4 ,w;F 𝑓 𝑥 =
𝑥

 𝑥−1 (𝑥−4)
 vdf; nfhs;Nthk;. 𝑓(𝑥)

1 =
4−𝑥2

 𝑥−1 2   𝑥−4 2 vdf; fhl;Lf. 

 jpUk;gw; Gs;spfisAk; mZFNfhLfisAk; fhl;b 𝑦 = 𝑓(𝑥) ,d; tiuig 

gUk;gbahf tiuf. 
 

(b) 8𝜋 ePsKila xU fk;gp ,U Jz;Lfshf ntl;lg;gl;L xU gFjp xU nrt;tfk; 

MfTk; kw;iwa gFjp xU tl;lkhfTk; tisf;fg;gl;Ls;sJ. nrt;tfj;jpd; ePsk; 

mfyj;jpd; ,Uklq;fhFk;. tl;lj;jpd; Miu 𝑟 MFk;. ,uz;bdJk; nkhj;jg; gug;G 

𝐴 vdpd; 

 𝐴 =
𝜋

9
  2𝜋 + 9 𝑟2 − 16𝜋𝑟 + 32𝜋  vdf; fhl;Lf. 

 𝐴 ,opthf mikAk; 𝑟 ,d; ngWkhdj;ijf; fhz;f. 
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14) (a) 𝑡 = 𝑥
1

4 vDk; gpujpaPl;ilg; gad;gLj;jp 

  
1

1+𝑥
1
4

16

0
 𝑑𝑥 If; fhz;f. 

 

(b) gFjpfshfj; njhifapLk; Kiwiag; gad;gLj;jp  𝑥2 sin𝑥  𝑑𝑥 If; fhz;f. 

 

(c) gFjpg; gpd;dq;fisg; gad;gLj;jp  
1

 𝑥−1  𝑥+1  𝑥2+4 
 𝑑𝑥 If; fhz;f. 

 

15) (a) rha;rJuk; 𝐴𝐵𝐶𝐷 ,d; cr;rpfs; 𝐴,𝐶 ,d; Ms;$Wfs; KiwNa (−3,−4) > (5, 4) 

MFk;. %iytpl;lk; 𝐵𝐷 ,d; rkd;ghl;il vOJf. NkYk; 𝐵𝐶 ,d; gbj;jpwd; 2 

vdj; jug;gbd; 𝐵,𝐷 ,d; Ms;$Wfis vOJf. mj;Jld; rha;rJuk; 𝐴𝐵𝐶𝐷 ,d; 

gug;gsT 
64

3
 rJu myFfs; vdf; fhl;Lf. 

 

(b) 𝑚 I gbj;jpwdhff; nfhz;l Neu;NfhL Gs;sp (1, 1)D}L nry;fpwJ. ,e;Neu;NfhL 

𝑥,𝑦 mr;Rf;fis KiwNa 𝐴,𝐵 vDk; Gs;spfspy; ntl;LfpwJ. Gs;sp 𝑃 MdJ 𝐴𝐵 

kPJ 𝐴𝑃 ∶ 𝑃𝐵 = 1 ∶ 2 MFkhWs;sJ. 𝑚 - khWk; NghJ 𝑃 MdJ 3𝑥𝑦 − 𝑥 − 2𝑦 = 0 

vDk; tisap kPJ mirAk; vdf; fhl;Lf. 

 

16) ℓ ,𝑚 vd;gd gukhdq;fshf ,Uf;f 𝑥2 + 𝑦2 − 𝑎2 + 𝑚 𝑦 − ℓ𝑥 = 0 vd;Dk; tl;lk;  

𝑥2 + 𝑦2 = 𝑎2 vDk; tl;lj;jpd; gupjpia ,U$whf;Ffpd;wJ vdf; fhl;Lf. 

3𝑥2 + 3𝑦2 − 5 = 0 vDk; tl;lj;jpd; gupjpia ,U$wpLk; 𝑆 vd;Dk; tl;lj;jpw;F Gs;sp 

𝑃 (1, 2) vd;Dk; ntspg;Gs;spapypUe;J tiuag;gLk; njhlypfs; xd;wpy; xd;W 

nrq;Fj;jhfTs;sd. 𝑆 vd;w tl;lj;jpd; ikaj;jpd; xOf;F 3𝑥2 + 3𝑦2 + 6𝑥 + 12𝑦 − 5 = 0 

MFk; vdf; fhl;Lf. 

 

17) (a) gpd;tUk; jpupNfhzfzpj rkd;ghLfisj; jPu;f;f. 

i) sin 7𝜃 + sin𝜃 = sin 4𝜃 

ii) cos 2𝜃 − sin 2𝜃 =   2 cos 4𝜃 

 
(b) toikahd FwpaPl;Lld; xU Kf;Nfhzp 𝐴𝐵𝐶 ,w;Fupa ird;tpjpia $Wf.  

∆ 𝐴𝐵𝐶 ,d; 𝐴 ,d; Clhfr; nry;Yk; ,ilaj;jpd; ePsk; 𝑚 MfTk; ,ilak; 

𝐴𝐵,𝐴𝐶 vd;gtw;Wld; KiwNa 𝜃 ,∅ Nfhzq;fis mikg;gjhfTk; ,Ug;gpd; 

2𝑚 (sin𝜃 − sin∅ = 𝑎 (sin𝐵 − sin𝐶) vd epWTf. ,jpypUe;J 

2𝑚 sin
𝜃−∅

2
=  𝑏 − 𝑐 sin 

𝐴

2
 vdf; fhl;Lf. 

 

(c) jPu;f;f :- 

 tan−1
 

1

2
 − tan−1

 
1

3
 =  sin−1

𝑥 
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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;> ePu; 

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;. 
  

,ize;j fzpjk; II 

gFjp tpdh vz; fpilj;j Gs;spfs; 

A 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

B 

11  

12  

13  

14  

15  

16  

17  

tpdhj;jhs; I ,d;; nkhj;jk;  

,ize;j fzpjk; I 

,ize;j fzpjk; II 

,Wjpg; Gs;;spfs; 
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gFjp - A 

01) 2 𝑚 ePsKs;s Xu; ,Nyrhd ePl;l Kbahj ,ioapd; xU Edp ghTifapy; cs;s xU 

epiyj;j Gs;spAld; ,izf;fg;gl;bUf;Fk; mNj Ntis kw;iwa Edp 2 𝑘𝑔 jpzpTs;s 

xU Jzpf;ifiaf; fhtpf; nfhz;L xU epiyf;Fj;Jj; jsj;jpy; ,io ,Wf;fkhf 

,Uf;f miyfpwJ. fPo;Kf epiyf;Fj;Jld; ,ioapd; Nfhz ,lg;ngau;r;rp 
𝜋

3
 

MFk;NghJ Jzpf;ifapd; Ntfk; 3 𝑚 𝑠−1 vdpd;> mf;fzj;jpy; ,ioapy; cs;s 

,Oitiaf; fhz;f.  𝑔 = 10 𝑚 𝑠−2  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

02) 
𝑚

2
 𝑘𝑔 jpzpTs;s xU tl;lj;jl;L> Xu; xg;gkhd fpilahd jsj;jpd; kPJ jpirf;Fr; 

nrq;Fj;jhd jpirapy; xU fpilahd fzj;jhf;if mJ ngWk; fzj;jpy;> fjp 3𝑢 Tld; 

,aq;Ffpd;wJ. fzj;jhf;Ff;F cldbahfg; gpd;du; tl;lj;jl;bd; fjp 5 𝑢 MFk;. 

tl;lj;jl;Lg; ngWk; fzj;jhf;fpd; gUkidf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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03)  

 

 

 

 

 

xU Jzpf;if 𝑃 ahdJ xU epiyj;j gbf;fl;bd; xU gbapd; Edpapy; cs;s xU 

Gs;sp 𝐴 apy; ,Ue;J gbapd; epiyf;Fj;Jj; jsj;jpy; 60° Nfhzj;jpy; 𝑢 = 2 𝑎𝑔 

Ntfj;jpy; vwpag;gl;L GtpaPu;g;gpd; fPo; ,aq;Ffpd;wJ. xt;nthU gbapd; cauk; 𝑎 > 

mfyk;  3𝑎 MFk;. (cUitg; ghu;f;f) Jzpf;if 𝑃 ahdJ 𝐵𝐶 , 𝐷𝐸 ia mbf;fhJ 

vdTk;> 𝐶𝐷 apy; mbf;Fk; vdTk; fhl;Lf. 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

04) 𝑛 ,w;F 2  (𝑛 > 2) Md rha;T cs;s xU ghij topNa jpzpT 𝑀 I cila xU 

Gifapujk; Nky;Nehf;fpr; nry;fpd;wJ. Gifapujj;jpd; Ntfk; 𝑣 ahf ,Uf;Fk;NghJ 

mjd; Mu;KLfy; 𝑓 MFk;. ,af;fj;jpw;fhd khwhj; jiltpir 
𝑀𝑔

2𝑛
 vdpd;> vQ;rpdpd; 

gad;gL tYitf; fhz;f. 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

𝒂 

𝒂 
 𝟑 𝒂 

 𝟑 𝒂 

 𝟑 𝒂 

𝟔𝟎° 

𝑨 𝑩 

𝑪 
𝑫 

𝑬 
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05)  

 
 
 
 
 
 
 

 

glj;jpy; fhl;lg;gl;Ls;sthW Xu; xg;gkhd Nkir kPJ cs;s 𝑚 jpzpTs;s xU 

Jzpf;if 𝑃 ahdJ Xu; ,Nyrhd ePsh ,ioapd; xU Edpf;F ,izf;fg;gl;L 

,ioahdJ Nkirapd; Edpapy; cs;s Xu; xg;gkhd epiyahd rpwpa fg;gp 𝐴 apd; 

Nkyhfr; nrd;W 2 𝑚 jpzpTs;s Xu; xg;gkhd fg;gp 𝑄 tpd; fPohfr; nrd;W NtNwhu; 

xg;gkhd fg;gp 𝐵 apd; Nkyhfr; nrd;W Nkirf;F epiyf;Fj;jhf NkNy xU epiyahd 

Gs;sp 𝑂 tpw;F ,izf;fg;gl;Ls;sJ. ,iofs; ,Wf;fkhfTk; 𝐴𝑄 , 𝐵𝑄 gFjpfs; 
epiyf;Fj;jhfTk; ,Uf;f njhFjp nkJthf tplg;gLfpd;wJ. rf;jpf; fhg;G tpjpiag; 

gpuNahfpg;gjd; %yk; my;yJ NtWtpjkhf> 𝑃, 𝑄 Mfpatw;wpd; Mu;KLfy;fisf; 
fhz;f. 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

06) 𝑡 = 0 ,y; xU glF 𝐵 ahdJ xU fg;gy; 𝑆 ,w;F 120° jpirNfhspy; 8 𝑘𝑚 J}uj;jpy; 

fhzg;gLfpd;wJ. fg;gy; 𝑆 MdJ fpof;F Nehf;fp khwh Ntfk; 50 𝑘𝑚/ ,y; 

nry;fpd;wJ. glF 𝐵 fg;gy; 𝑆 Ig; gpbf;Fk; Nehf;Fld; 35 𝑘𝑚/ vd;Dk; khwh 

Ntfj;Jld; gazpf;fpd;wJ. glF 𝐵 ahdJ fg;giyg; gpbf;f ,U jpirfspy; 
nry;yyhnkdf; fhl;Lf. 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

𝒎 
𝑷 

𝑨 
𝑶 

𝑩 

𝟐 𝒎 
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07) 𝑃, 𝑄, 𝑅 vd;gtw;wpd; jhdf;fhtpfs; KiwNa 2 𝒂 + 𝒃 , 𝒂 + 3 𝒃  ,   4 𝒂 − 3 𝒃 MFk;. 𝑃, 𝑄, 𝑅 

vd;gd xU Neu;Nfhl;by; cs;sd vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

08) xU rPuhd Vzp xU fulhd jiuapYk; Xu; xg;gkhd RtupYk; jd; Kidfs; njhl;lthW 

tOf;Fk; jWthapYs;sJ. epyj;Jf;Fk; Vzpf;FkpilNaahd cuha;Tf; Fzfk; 𝜇 vdpd;> 

epiyf;Fj;Jld; Vzpapd; rha;T tan−1 2𝜇  vdf; fhl;Lf. 

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

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

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

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

 ...................................................................................................................................................................................................  
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09) %d;W epfu;j;j rkhe;ju tpirfs; Kf;Nfhzp 𝐴𝐵𝐶 apd; cr;rpfspy; jhf;Ffpd;wd. 

𝐴, 𝐵, 𝐶 apy; cs;s tpirfspd; gUkd;fs; KiwNa 𝐵𝐶, 𝐶𝐴, 𝐴𝐵 vd;Dk; gf;fq;fspd; 

ePsq;fSf;F tpfpj rkdhdit vdpd;> tpisAspd; jhf;fw; Gs;spiaf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

10) 𝑊 epiwAila xU Nfhsk; xt;nthd;Wk; fpilAld; Nfhzk; ∝ tpy; rha;e;Js;s 

xg;gkhd ,U jsq;fSf;F ,ilNa itf;fg;gl;Ls;sJ. jsj;Jf;Fk; Nfhsj;Jf;Fk; 

,ilapyhd kWjhf;fk; 
𝑊

2
sec ∝ vdf; fhl;Lf. 

∝ tpd; vg;ngWkhdj;jpw;F ,k;kWjhf;fKk;> 𝑊 Tk; rkkhf ,Uf;Fk;?  

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

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

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

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

11) (a) fpilAld; ∝ rha;Ts;s xg;gkhd jsk; xd;wpd; mjpAau; rupTf;Nfhl;bd; topNa 

NkypUe;J fPohf xU Jzpf;if ,aq;Ffpd;wJ. mJ jd; ghijapy; 𝐴𝐵 = 𝐵𝐶 = 𝑠 

Mf cs;s mLj;jLj;j rk J}uq;fisf; flf;f KiwNa 𝑡1 , 𝑡2 vd;Dk; Neuq;fis 

vLf;fpd;wJ. 𝐴 apypUe;J 𝐶 tiuahd Jzpf;ifapd; ,af;fj;Jf;fhd Ntf - Neu 

tiuig tiuf. 

Ntf - Neu tiuig cgNahfpj;J> 

i) 𝐴, 𝐵 apy; Ntfq;fs; KiwNa 𝑢 , 𝑣 vdpd;> 𝑢 , 𝑣 ia 𝑠, 𝑡1 , sin ∝ Mfpatw;wpd; 

rhu;gpy; fhz;f. 

ii) ,k;Kbit cgNahfpj;J> 𝑡1 , 𝑡2 , 𝑠 , sin ∝  , 𝑔 Mfpatw;Wf;F ,ilNaahd 

njhlu;G xd;iwg; ngWf. 

iii) sin ∝ = 
2𝑠 𝑡1− 𝑡2  

𝑔  𝑡1  ,𝑡2 𝑡1− 𝑡2  
 vd;gij ca;j;jwpf. 

 

(b) glj;jpy; fhl;lg;gl;Ls;sthW 𝑎 ePskhd rkgf;f 

Kf;Nfhz tbtpy; jsk; xd;wpy; eilghij xd;W 

fhzg;gLfpd;wJ. fhw;whdJ 𝐵𝐶 apw;Fr; nrq;Fj;jhd 

jpirapy; rPuhd Ntfk; 𝑢 Tld; tPRfpd;wJ. fhw;Wj; 

njhlu;ghf 𝑣 vd;Dk; rPuhd Ntfj;Jld; elf;Fk; xU 

kdpjd; mg;ghijiar; Rw;wp tu vLf;Fk; Neuk; 𝑇 vdpd;> 

𝐵 apypUe;J 𝐶> 𝐶 apypUe;J 𝐴> 𝐴 apypUe;J 𝐵 apw;F 

rhu;G Ntff; Nfhl;ghLfisj; njspthf vOjp> Ntf Kf;Nfhzpfis tiutjd; 

%yk; > 𝑇 ia 𝑎, 𝑢, 𝑣 Mfpatw;wpd; rhu;gpy; fhz;f. 

 

12) 𝑎 ePsKila xU ePsh ,ioapd; xU Kid xU epiyahd Gs;sp 𝑂 tpw;Ff; fl;lg;gl;L 

,ioapd; kWKidapy; 𝑚 jpzpTila xU Jzpf;if ,izf;fg;gl;Ls;sJ. ,io 

,Wf;fkhf ,Uf;f 𝑂 tpd; fpil kl;lj;jpy; cs;s xU Gs;sp 𝐴 apypUe;J nkJthf 

tplg;gLfpd;wJ. ,io 𝑂𝐴 Tld; Nfhzk; 𝜃 it Mf;Fk; NghJ Jzpf;ifapd; 

Mu;KLfy; 𝑔 1 + 3 sin2 𝜃 vdf; fhl;Lf. 

 

Jzpf;if 𝑂 tpD}lhd fpil kl;lj;jpy; cs;s xU Gs;sp 𝑀 (𝑂𝑀 = ℓ cos 𝜃) ,ypUe;J 

nkJthf tpo tplg;gLfpd;wJ. Jzpf;if 𝑂 tpw;F epiyf;Fj;jhf Neu; fPNo cs;sNghJ 

mjd; Ntfk;  2𝑔ℓ(1 − sin3 𝜃 vdf; fhl;Lf. 
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Jzpf;if 𝑂 tpw;F Neu; fPNo cs;sNghJ ,ioapy; cs;s ,Oit 𝑚𝑔 3 − 2 sin3 𝜃  

vdf; fhl;Lf. 

 

Jzpf;if 𝑂 tpd; kl;lj;jpw;F Neu; fPNo tUk;NghJ Xa;tpYs;s 𝑚 jpzpTila 

xg;gkhd Jzpf;if xd;Wld; Neubahf NkhJfpd;wJ. fl;bj; njhq;ftplg;gl;l Jzpf;if 

fPo;Kf epiyf;Fj;Jld; 60° ,D}lhd NknyOk;Gnkdpd;> ,U Jzpf;iffSf;Fk; 

,ilapyhd kPsikTf; Fzfj;ijf; fhz;f. 
 

13) fpilAld; ∝ rha;Ts;s 𝑀 jpzpTs;s Xu; xg;gkhd Mg;ghdJ xg;gkhd fpilj;jsk; 

xd;wpd; kPJ xU epiyf;Fj;Jj; jsj;jpy; Xa;tpYs;sJ. jpzpT 𝑚 I cila xU 

Jzpf;if 𝑃 fpilj;jsj;jpy; ,Ue;J ℎ cauk; kl;Lkl;lhf nry;yj;jf;fjhf Mg;gpd; 

mbapy; ,Ue;J Mg;gpd; mjpAau; rupTf; Nfhl;bd; topNa xU Ntfk; 𝑣 Ald; 

vwpag;gLfpd;wJ. 

i) Mg;G> Jzpf;ifapy; jhf;Fk; tpirfisj; njspthff; Fwpf;f. 
 

ii) Mg;G> Jzpf;ifapd; Mu;KLfiyf; Fwpf;f. 

iii) njhFjp> Jzpf;iff;Fg; nghUj;jkhd ,af;fr; rkd;ghLfis vOJtjd; %yk;> 

Mg;gpd; Mu;KLfiyAk;> Jzpf;ifapd; Mg;G rhu;ghd Mu;KLfiyAk; fhz;f. 

iv) Jzpf;ifapd; vwpay; Ntfj;ijf; fhz;f. 

v) Jzpf;if Mg;gpd; mbia mila vLf;Fk; Neuj;ijf; fhz;f. 

vi) Jzpf;if Mg;gpd; mbia milAk; NghJ Mg;G ,aq;fpa J}uk; 
4 𝑚ℎ cot ∝

𝑀+𝑚
 vdf; 

fhl;Lf. 

 

14) (a) fpilj;jiuapYs;s xU Gs;sp 𝑂 tpypUe;J 𝑎 fpilj;J}uj;jpy; cs;s xU 

epiyf;Fj;Jr; Rtupy; epyj;jpypUe;J Xu; cauk; 𝑏 apy; cs;s Gs;sp 𝑃 ia 

mbf;FkhW xU fy; Ntfk; 𝑣 Ald; 𝜃 vwpaw; Nfhzj;jpy; vwpag;gLfpd;wJ. 𝑂 

tpD}lhd ,il> epiyf;Fj;Jf; NfhLfs; KiwNa 𝑥, 𝑦 − mr;Rfs; vdpd;> 

i) vwpaw; ghijapd; rkd;ghL 𝑦 = 𝑥 tan 𝜃 −  
𝑔𝑥 2

2𝑣2 cos2 𝜃
 vdf; fhl;Lf. 

ii) 2𝑣2 𝑎 sin𝜃 −  𝑏 cos𝜃 = 𝑔 𝑎2 sec𝜃 vd;gij ca;j;jwpf.  

iii) tan 2𝜃 =
−𝑎

𝑏
 MFk;NghJ 𝑣 ,opthFk; vdf; fhl;b> 𝑣 apd; ,opTg; ngWkhdk; 

𝑔   𝑎2 + 𝑏2 + 𝑏  vdf; fhl;Lf. 

 

(b) rk MiuAs;s 𝐴, 𝐵, 𝐶 vd;Dk; %d;W rPuhd xg;gkhd Nfhsq;fspd; jpzpTfs; 

KiwNa 𝑚 , 2 𝑚 , 6 𝑚 MFk;. mit ikakpiz NfhLfs; xU Neu;Nfhl;by; 

mikAkhWk;> 𝐴 apw;Fk; 𝐶 apw;Fk; ,ilNa 𝐵 ,Uf;FkhWk; itf;fg;gl;L> 

Nfhsk;  𝐴 apw;F 𝐵 ia Nehf;fp 𝑢 vd;Dk; Ntfk; nfhLf;fg;gLfpd;wJ. 
 

 𝐴, 𝐵 apw;F ,ilapyhd kPsikTf; Fzfk; 
2

3
 ck; 𝐵, 𝐶 apw;F ,ilapyhd 

kPsikTf; Nfhzk; 𝑒 ck; MFk;. 
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i) KjyhtJ NkhJifapd; gpd; 𝐵 apd; Ntfk; 
5𝑢

9
 vdf; fhl;b> 𝐴 apd; 

Ntfj;ijf; fhz;f. 

 

ii) 𝐵 ahdJ 𝐶 ia Nkhjpa gpd; 𝐵 apd; Ntfj;ijf; fhz;f. 

 

iii) 𝐴, 𝐵 apw;F ,ilapy; kPz;Lk; NkhJif eilngWk; vdj; jug;gl;bUf;f> 𝑒 >
3

5
 

vdf; fhl;Lf. 

 

15) (a) Kf;Nfhzp 𝐴𝐵𝐶 apy; 𝐴, 𝐵, 𝐶 vd;gtw;wpd; jhdf;fhtpfs; KiwNa 𝒂 , 𝒃, 𝒄 MFk;. 

𝐵𝐷 = 2𝐷𝐶 MFkhW 𝐷> 𝐵𝐶 apy; cs;s xU Gs;sp MFk;. 𝐴𝑀 = 𝑀𝐷 MFkhW 

𝑀, 𝐴𝐷 apy; xU Gs;sp MFk;. 2 𝐶𝑁 = 3 𝐶𝑀 MFkhW ePl;lg;gl;l 𝐶𝑀 ,y; 𝑁 xU 

Gs;sp MFk;. 𝑁 ,d; jhdf;fhtpiaf; fhz;f. 

𝑁> 𝐴𝐵 apy; ,Uf;Fk; vdf; fhl;Lf. 

𝑁> 𝐴𝐵 iag; gpupf;Fk; tpfpjk; ahJ? 

 

(b) 𝐴𝐵𝐶 vd;gJ 2𝑎 gf;fKila xU rkgf;f Kf;Nfhzp MFk;. 𝐷, 𝐸, 𝐹 vd;gd 

KiwNa 𝐴𝐵, 𝐵𝐶, 𝐶𝐴 apd; eLg;Gs;spfs; MFk;. 𝐴𝐵       , 𝐵𝐶       , 𝐶𝐴      , 𝐴𝐸       , 𝐵𝐹       , 𝐶𝐷       topNa 

4 3 , 3 3 , 2 3 , 3 , 2 , 6 𝑁 tpirfs; jhf;Ffpd;wd. 

i) tpisAspd; gUkidf; fhz;f. 

ii) tpisAs; 𝐴𝐵 Ald; mikf;Fk; Nfhzj;ijf; fhz;f. 

iii) tpisAs; 𝐹𝐵 apw;Fr; rkhe;juk; vdf; fhl;Lf. 

iv) tpisAs; 𝐴𝐵 ia ntl;Lk; Gs;spiaf; fhz;f. 

v) tpisAis 𝐵 apy; jhf;FkhW nra;tjw;Fr; Nru;f;f Ntz;ba ,iziaf; 

fhz;f. 

 

16) ghukhd> rPuhd xU Nfhy; epiyf;Fj;Jj; jsj;jpy; ,Uf;FkhW 𝐴 vd;Dk; Kisapd; 

NkYk; 𝐴 apYk; cau;e;j kl;lj;jpy; ,Uf;Fk; 𝐵 vd;Dk; Kisapd; fPOk; njhLifapy; 

,Uf;FkhW itf;fg;gl;Ls;sJ. 𝐴𝐵 = 𝑎> fpilAld; 𝐴𝐵 apd; rha;Tf; Nfhzk; ∝ MFk;. 

,U njhLifg; Gs;spfspYk; cs;s cuha;Tf; Nfhzk; 𝜆 MFk;. 

Nfhypd; ePsk; 𝑥 vdTk;> 𝐴 apw;Ff; fPOs;s Nfhypd; ePsk; 𝑦 vdTk; nfhz;L> 

i) 2𝑦 = 𝑥 − 𝑎(1 − tan ∝ cot 𝜆) vdf; fhl;Lf. 

ii) 𝑦 ≤ 𝑥 − 𝑎 vdf; fhl;Lf. 

,jpypUe;J> Nfhypd; kpff; Fiwe;j ePsk; 𝑎(1 + tan ∝ cot𝜆) vdf; fhl;Lf. 
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17) (a) xt;nthd;Wk; epiw 𝑤 ck; ePsk; 2𝑎 ck; cila ehd;F rPuhd Nfhy;fs; xU 

rha;rJuk; 𝐴𝐵𝐶𝐷 I Mf;FkhW mtw;wpd; Kidfspy; xg;gkhf %l;lg;gl;Ls;sd. 

%l;L 𝐵 ck; 𝐴𝐸 ,d; eLg;Gs;spAk; Xu; ,Nyrhd  3 𝑎 ePsKila Nfhypdhy; 

,izf;fg;gl;Ls;sd. ,j;njhFjp %l;L 𝐴 ,ypUe;J njhq;fpf;nfhz;L xU 

epiyf;Fj;Jj; jsj;jpNy ehg;gj;jpy; cs;sJ. Nfhy; 𝐵𝐶 kPJ 𝐶 ,y; kWjhf;fk; 𝐵𝐸 

,w;Fr; rkhe;juk; vdpd;> ,Nyrhd Nfhypy; cs;s cijg;G 
7𝑤

4
 vdf; fhl;Lf. 

 

(b) cUtpy; fhzg;gLk; ,Nyrhd Nfhy;fspd; rl;lg;glypy; 𝐴𝐷, 𝐵𝐶 Mfpad 

fpilahdit. mJ xU epiyf;Fj;Jr; Rtupy; 𝐵 apYk; 𝐷 apYk; 

gpizf;fg;gl;Ls;sJ. %l;Lfs; 𝐴, 𝐶 Mfpa xt;nthd;Wk; xU Rik 𝑊 itf; 

fhTfpd;wd. Nghtpd; Fwpg;gPl;ilg; gad;gLj;jpj; jifg;G tupg;glj;ijg; 

gUk;gbahf tiue;J> ,jpypUe;J> vy;yhf; Nfhy;fspYk; cs;s jifg;Gfis 

mit ,Oitfsh> cijg;Gfsh vdf; $wpf; fhz;f. 

 

 

 

 

 

 

 

 

 

,g;NghJ %l;L 𝐴 apy; cs;s Rik 𝑊 mfw;wg;gl;Ls;sJ. 𝐴𝐵, 𝐴𝐷 Mfpa 

Nfhy;fspd; Gjpa jifg;Gf;fisf; fhz;f. 

𝑫 𝑨 

𝑾 

𝑩 𝑪 

𝑾 

𝟔𝟎° 𝟔𝟎° 


