
juk; - 13 (2019) - khu;r; - 2019 (F.W.C) 1 ,ize;j fzpjk; - I (A) 
 

 
 

 

 

 

 

 
 

    
 

 

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; 
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gFjp - A 

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

 𝑟 2𝑟−1𝑛
𝑟=1 = 1 +  𝑛 − 1 2𝑛 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
02) 𝑦 = 3 −  𝑥 , 𝑦 = |𝑥 + 1| ,d; tiuGfis xNu tupg;glj;jpy; tiuf. ,jpypUe;Njh 𝑜𝑟 

NtW tpjkhfNth rkdpyp  𝑥 + |𝑥 + 1| ≤ 3 Ij; jpUg;jp nra;Ak; 𝑥 ,d;; 

nka;g;ngWkhd tPr;irf; fhz;f.  

 ...................................................................................................................................................................................................  
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03) Xu; Mfd; tupg;glj;jpy;  𝑍 − 1 − 𝑖 = 1 Ij; jpUg;jpahf;Fk; rpf;fnyz;fs; 𝑍 I tif 

Fwpf;Fk; Gs;spfspd; xOf;if gUk;gbahf tiuf. ,t; xOf;fpy; |𝑍 − 2| ,d; 

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

 

04) 𝑂 < 𝛽 <
𝜋

2
  vdf;nfhs;Nthk;. lim𝑥→𝛽

𝑡𝑎𝑛 2𝑥−𝑡𝑎𝑛 2𝛽

 𝑥−  𝛽
= 4 𝛽 tan 𝛽  𝑆𝑒𝑐2𝛽 vdf;fhl;Lf. 
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05) xU tisap C MdJ 𝑂 < 𝜃 <
𝜋

2
 ,w;F 𝑥 = 2 + cos 4𝜃, 𝑦 = 4 sin 2𝜃 vDk; 

rkd;ghLfshy; jug;gLfpd;wJ. ngWjp 
𝑑𝑦

𝑑𝑥
 I 𝜃 ,d; rhu;gpy; fz;L 𝜃 =

𝜋

8
 MfTs;s 

Gs;spapy; tisap C apw;F tiuag;gl;Ls;s nrt;tdpd; rkd;ghL 𝑥 −  2𝑦 + 2 = 0 

vdf; fhl;Lf. 

 ...................................................................................................................................................................................................  
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06) 
𝑑

𝑑𝑥
  

1

sin 𝑥 cos 𝑥
 =

2

𝑐𝑜𝑠2𝑥
−

1

𝑠𝑖𝑛2𝑥  𝑐𝑜𝑠2  𝑥
 vdf; fhl;Lf. ,jpypUe;J  𝐶𝑜𝑠𝑒𝑐2𝑥 𝑆𝑒𝑐2𝑥 𝑑𝑥 If; 

fhz;f. 

 ................................................................................................................................................................................  
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07) i. cUtpy; epow;wg;gl;Ls;s gpuNjrk; S 

,d; gug;gsitf; fhz;f. 

ii. S I x mr;Rg;gw;wp ehd;F 

nrq;Nfhzq;fspD}lhfj; Row;Wk; 

NghJ cUthFk; jpz;kj;jpd; 

fdtsT 
𝜋

2
(1 − 𝑒−4) vdf; fhl;Lf.   

 

 ...................................................................................................................................................................................................  
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08) 𝐴 ≡ (1, 2) vd;Dk; Gs;spapy; ,Ue;J 3 myF J}uj;jpy; 𝐵 ≡ (−2,1) vd;Dk; 

Gs;spapD}L nry;Yk; Neu;Nfhl;bd; rkd;ghl;ilf; fhz;f. 
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09) 𝑆  vdTk; 4 myF MiuiaAk; 𝑂 ≡ (1, 2) ikaj;ijAk; cila tl;lk; vdTk; 
nfhs;Nthk;. 

i. tl;lk; S ,dJk;. 

ii. tl;lk; S I epkpu;Nfhz Kiwahf ,ilntl;Lfpd;w ikak; (5> 5) I cila 
tl;lj;jpdJk; rkd;ghLfisf; fhz;f.  
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10) 𝑓: 𝑅 → [0, 𝜋 2 ) 𝑓 𝑥 = 𝑡𝑎𝑛−1(𝑥) ck;>  

𝑔: 𝑅 →  0, 𝜋 2     𝑔 𝑥 = 𝑐𝑜𝑡−1(𝑥) vdf; nfhs;Nthk;. 2 𝑡𝑎𝑛−1 1
3  + 𝑐𝑜𝑡−1 3

4  =
𝜋

2
 

vdf; fhl;Lf. 

 ...................................................................................................................................................................................................  
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gFjp – B 

11) (a) 𝑓(𝑥) vd;gJ 2 ,Yk; $ba gbiaf; nfhz;l xU gy;YWg;gp vdTk; 𝑎, 𝑏 

Mfpad NtWNtwhd nka;naz;fs; vdTk; nfhs;Nthk;. 𝑓 𝑥  I           

  𝑥 − 𝑎  (𝑥 − 𝑏) ,dhy; tFf;fg;gLk; NghJ kPjp 
𝑓 𝑎 −𝑓(𝑏)

𝑎−𝑏
𝑥 +

𝑎𝑓 𝑏 −𝑏𝑓 (𝑎)

𝑎−𝑏
 vdf; 

fhl;Lf. 

𝑓 𝑥 = 𝑥3 + 𝜆𝑥2 + 𝜇𝑥 − 1 vdf; nfhs;Nthk;. ,q;F 𝜆, 𝜇 ∈ 𝑅 MFk;. 𝑓(𝑥) MdJ   

 𝑥 − 2 (𝑥 + 1) ,dhy; tFf;fg;gLk; NghJ tUk; kPjp 5 vdpd; 𝜆, 𝜇 ,d; 

ngWkhdq;fisf; fhz;f. 

 

(b) 𝑎, 𝑏 ∈ 𝑅  ,w;F 𝑓 𝑥 = 𝑥2 + 𝑎𝑥 + 𝑏2 vdTk; rkd;ghL 𝑓 𝑥 = 0  ,d; %yq;fs; 

∝,𝛽 vdTk; nfhs;Nthk;. 

(i) ∝ +𝛽 = −𝑎 vdTk; ∝ 𝛽 = 𝑏2 vdTk; fhl;Lf. 

(ii)  𝑎  ≥ 2  𝑏  vdpd; %yq;fs; nka;ahdit vdf; fhl;Lf. 

(iii)  𝑎  ≥ 2  𝑏  vdpd;  ∝ ,  𝛽  Mfpatw;iw %yq;fshff; nfhz;l 

rkd;ghl;il 𝑎, 𝑏 ,d; rhu;gpy; fhz;f. 

(iv)  𝑎 < 2  𝑏  vdpd;  ∝ ,  𝛽  %yq;fshff; nfhz;l rkd;ghL           

𝑥2 − 2  𝑏  𝑥 + 𝑏2 = 0 vdf; fhl;Lf. 

12)      

(a) 6 Mz;fspypUe;Jk; 5 ngz;fspypUe;Jk; 5 Ngu;fisf; nfhz;l FOnthd;iw 
njupe;njLf;fj;jf;f tpjq;fspd; vz;zpf;ifia gpd;tUk; xt;nthU 
re;ju;g;gj;jpYk; fhz;f. 

(i) FOtpy; 3 Mz;fSk; 2 ngz;fSk; ,Uf;ff; $bathW. 

(ii) ,U ghyhUk; ,Uf;ff; $bathW 

(iii) ,U ghyhUk; ,Uf;ff; $bathWk; Mdhy; Fwpj;j xU MZk; Fwpj;j xU 
ngz;Zk; xd;whf FOtpy; ,y;yhjthWk;. 
 

(b) 𝑟 ∈  𝑍+  ,w;F 𝑈𝑟 =
𝑟

 𝑟+1  𝑟+2 (𝑟+3)
 vdTk; 𝑓 𝑟 =

𝜆𝑟+𝜇

 𝑟+1 (𝑟+2)
 vdTk; nfhs;Nthk;. 

,q;F 𝜆, 𝜇 vd;gd khwpypfs; 𝑟 ∈  𝑍+ ,w;F 𝑈𝑟 = 𝑓 𝑟 − 𝑓(𝑟 + 1) MFkhW 𝜆, 𝜇 
,d; ngWkhdq;fisf; fhz;f. 

,jpypUe;J  𝑈𝑟 =
1

4
−  

2𝑛+3

2  𝑛+2 (𝑛+3)

𝑛
𝑟=1  vdf; fhl;Lf. 

Kbtpy; njhlu;  𝑈𝑟
∝
𝑟=1  xUq;Ffpd;wjh? fhuzk; jUf. 

 𝑈𝑟
∝
𝑟=3  If; fhz;f. 
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13.    
(a) xU Neu;epiwntz; Rl;bf;fhd j Nkha;tupd; Njw;wj;ijf; $Wf.  

i. 𝑛 ∈ 𝑍+ vdTk; −𝜋 < 𝜃 ≤ 𝜋 ,w;F 𝑍 = cos 𝜃 + sin 𝜃 vdTk; nfhs;Nthk;.  

𝑍𝑛 +
1

𝑍𝑛 = 2 cos𝑛 𝜃 vdTk; 𝑍𝑛 −
1

𝑍𝑛 = 2𝑖 sin𝑛 𝜃 vdTk; fhl;Lf. 

𝑍2𝑛−1

𝑍2𝑛+1
= 𝑖 tan𝑛 𝜃 I ca;j;jwpf. 

ii.  
 3+𝑖

2
 

6

+  
𝑖− 3

2
 

6

= −2 vdf; fhl;Lf. 
 

(b) 𝑍1 =
1+𝑖

1−𝑖
 vdTk; 𝑍2 =

 2

1−𝑖
 vdTk; nfhs;Nthk;. 𝑍1,𝑍2   Mfpatw;iw  𝑎 + 𝑖𝑏 

tbtpy; vLj;Jiuf;f. ,q;F 𝑎, 𝑏 ∈ 𝑅.   𝑍1,𝑍2   Mfpa rpf;fnyz;fspd; kl;ilAk; 
jiyik tPriyAk; fhz;f. 

Mfz; tupg;glnkhd;wpy;   𝑍1,𝑍2 ,   𝑍1 +  𝑍2 Mfpatw;iwf; Fwpj;Jf; fhl;Lf. 

𝐴𝑟𝑔  
1+ 2+𝑖

1−𝑖
 =

3𝜋

8
 vdf;fhl;b tan

3𝜋

8
 ,d; ngWkhdj;ij ca;j;jwpf.  

 
 

14) (a)  𝑥 ≠ 0  ,w;F 𝑓 𝑥 =
1−𝑥

𝑥2  vdf; nfhs;Nthk;.  

𝑥 ≠ 0  ,w;F 𝑓′ 𝑥 =
𝑥−2

𝑥3  vdTk; 𝑓′′ 𝑥 = −
2(𝑥−3)

𝑥4  vdTk; fhl;Lf. ,q;F 𝑓(𝑥) 

,d; Kjyhk;> ,uz;lhk; ngWjpfshFk;. 

  mZFNfhLfisAk; jpUk;gw;Gs;spiaAk; tpgj;jpg; Gs;spiaAk; fhl;b 𝑦 = 𝑓(𝑥)  
,d; tiuigg; gUk;gbahf tiuf. 

   

(b) xU fl;lj;jpd; epiyf;Fj;Jr; Rtu; xd;wpy; ,Ue;J 

𝑎 kPw;wu; J}uj;jpy; 𝑎 kPw;wu; caukhd xU kjpy; 

cs;sJ. Xu; Vzp 𝐴𝐵 mjd; fPo;Kid 𝐴 
fpilj;jiu kPJ ,Uf;FkhWk; Vzpapd; xU Gs;sp 

𝐶 kjpiyj; njhl;lthWk; nrd;W Nky;Kid 𝐵 
Rtiuj; njhl;lthWk; cs;sJ. Vzpapd; ePsk; 

𝑦 kPw;wu; vdTk; fpilAld; Vzpapd; rha;T 𝜃 
vdTk; nfhs;Nthk;. 

i. 𝑦 I 𝑎,𝜃 ,d; rhu;gpy; fhz;f. 

ii. Vzpapd; ePsk; 𝑦 ,d; kpfr;rpwpa ngWkhdk; 2  2 𝑎 kPw;wu; vdf; fhl;Lf. 
 

15) (a) 
1

𝑥3−8
=

𝐴

𝑥−2
+

𝐵𝑥+𝐶

𝑥2+2𝑥+4
 Mf ,Uf;fj;jf;fjhf 𝐴,𝐵,𝐶 Mfpa khwpypfspd; 

ngWkhdq;fisf; fhz;f. ,jpypUe;J  
1

𝑥3−8
𝑑𝑥 If; fhz;f.  

 (b) i.  𝑛 ≠ −1 vdf;nfhs;Nthk;. gFjpfshfj; njhifapliyg; gad;gLj;jp 

 𝑥𝑛(𝑙𝑛𝑥)2𝑑𝑥 If; fhz;f. 

  ii.  
(𝑙𝑛𝑥 )2

𝑥
 𝑑𝑥

2

1
 If; fhz;f. 

 (c) 𝑡 = tan
𝑥

2
 vDk; gpujpaPl;il gad;gLj;jpNah my;yJ NtWKiwahfNth 

 
1

1+sin 𝑥
 𝑑𝑥 = 2

𝜋

0
 vdf; fhl;Lf. 

  𝑎 xU khwpypahf ,Uf;f. 

   𝑓(𝑥) 𝑑𝑥 =
𝑎

0
 𝑓(𝑎 − 𝑥) 𝑑𝑥
𝑎

0
 Ig; gad;gLj;jp  

𝑥 sin 𝑥

1+sin 𝑥
 𝑑𝑥

𝜋

0
 If; fhz;f. 

B 

C 

a 

a 

A 
𝜃 
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16)   njf;fhl;bd; jsj;jpNy Kjyhk; fhy;tl;lj;jpy; mike;j ,Urkgf;f nrq;Nfhz 

Kf;Nfhzp 𝐴𝐵𝐶 MFk;. 𝐴 ≡  1, 0 𝐴𝐶 𝐵 = 𝜋
2  ,𝐴𝐵 = 5 myFk; MFk;. 𝐴𝐵 

vd;Dk; gf;fj;jpdJ Neu;Nfhl;L rkd;ghL 𝑙1 ≡ 4𝑦 − 3𝑥 + 3 = 0 ,dhy; 

jug;gLfpd;wJ. gf;fk; 𝐵𝐶,𝐴𝐶 apdJ rkd;ghLfs; KiwNa 𝑙2, 𝑙3 ,idf; fhz;f. 

mNjhL ∆ 𝐴𝐵𝐶 apd; gug;gsitf; fhz;f. 

   NkYk; Kf;Nfhzk; 𝐴𝐵𝐶 apd; cr;rpfspD}L nry;Yk; tl;lk; 𝑆′ ,dJ 

rkd;ghl;il ngWf. 𝑆′ = 0 kw;Wk; gf;fk; 𝐵𝐶 vDk; NfhL 𝑙2 = 0 ntl;Lk; 

Gs;spfs; 𝐵,𝐶 apD}L nry;Yk; tl;lq;fspd; nghJ rkd;ghL 𝑆′ ′ ,idf;fhz;f. 

 𝑆′ ′ MdJ 𝑆′ = 0 ,d; ikaj;jpD}L nry;Yk; vdpd; 𝑆′′ = 0  ,idf;fhz;f. 

mNjhL 𝑆′′ = 0 ,dJ ikak; MdJ tl;lk; 𝑆′ = 0 ,w;F cs;Ns ,Uf;Fk; 

vdf;fhl;Lf. 

   
17)     

 (i)   
−𝜋

2
< 𝜃 <

𝜋

2
 ,w;F tan 4 𝜃 − cot 2𝜃 = 0 Ij; jPu;f;f. 

 (ii) tan(𝐴 + 𝐵) ,dJ tpupit tan𝐴, tan𝐵 ,d; rhu;gpy; vOJf. ,jpypUe;J       

tan 2𝜃 =  
2 tan 𝜃

1−𝑡𝑎𝑛2𝜃
 vdf; fhl;Lf. 

  (iii)  tan 4 𝜃 =
4 tan 𝜃  (1−𝑡𝑎𝑛 2𝜃)

𝑡𝑎𝑛4  𝜃−6 𝑡𝑎𝑛2𝜃+1
 vdf; fhl;Lf. (ii), (iii) ,ypUe;J  

  tan 4𝜃 − cot 2𝜃 =
 𝑡2−1  𝑡4−14 𝑡2+1 

2𝑡   𝑡4−6𝑡2+1 
 vdf; fhl;Lf.  

  ,q;F 𝑡 = tan𝜃 ,jpypUe;J  𝑡2 − 1   𝑡4 − 14 𝑡2 + 1 = 0 ,d; 

MW%yq;fisAk; vOjp 𝑡4 − 14 𝑡2 + 1 = 0 ,d; %yq;fis  fhz;gjd; %yk;  

tan
𝜋

12
, tan

5𝜋

12
 ,d; ngWkhdq;fis ca;j;jwpf. 

 

 (iv) ∆ 𝐴𝐵𝐶 apy; 𝐵𝐷 ∶ 𝐷𝐶 = 𝑚:𝑛 MFkhW 

gf;fk; 𝐵𝐶 kPJ cs;s Gs;sp D MFk;. 

𝐵𝐴 𝐷 =∝ ,𝐶𝐴 𝐷 = 𝛽, 𝐶𝐷 𝐴 = 𝜃 vdpd; 
Kf;Nfhzpf;Fupa ird; tpjpia 
cgNahfpj;J  

   𝑚 + 𝑛 cot 𝜃 = 𝑚𝑐𝑜𝑡 ∝ −𝑛𝑐𝑜𝑡 𝛽 vdf; 
fhl;Lf. 

 
   

 

 

A 

B C m 

𝜃 

𝛽 ∝ 

n D 
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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; I 

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; 

 Rl;nlz; 
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gFjp - A 

01) fpilj;jiuapy; ,Ue;J epiyf;Fj;jhf Nky;Nehf;fp GtpaPu;g;gpd; fPo; 2𝑢  Ntfj;Jld; 

vwpag;gLk; Jzpf;if 
𝑢

𝑔
 Neuj;jpd; gpd; Vw;gLk; fzepiy jilfhuzkhf jd; 

Ntfj;jpd; miuthrp Ntfj;ij cldbahf ,oe;J gpd; GtpaPu;g;gpd; fPo; 
epiyf;Fj;jhf ,aq;fp jiuia milfpd;wJ. Jzpf;ifapd; ,af;fj;jpw;fhd NtfNeu 
tiuig tiue;J mjpy; ,Ue;J Jzpf;if mile;j mjp cau; cauj;ijAk; 
Jzpf;if ,aq;fpa Neuj;ijAk; fhz;f. 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

02) rPuhd mfyk; d MfTs;s xU Neuhd ghijapd; kj;jpaNfhl;bd; topNa xU 

Nkhl;lhu; irf;fps; Xl;b 𝑣 Ntfj;Jld; nry;fpd;whu;. ghijapd; xU fiuapy; cs;s 

rpWtd; jdf;F Kd;dhy; 
 3

2
 𝑑 J}uj;jpy; Nkhl;lhu; irf;fps; cs;sNghJ ghijia 

rup NeNu flf;Fk; Nehf;Fld; rPuhd Ntfj;Jld; XLfpd;whd;. Mdhy; rpWtd; Nkhl;lhu; 
irf;fpSld; NkhJfpwhd; vdpy;> rpWtdpd; Ntfj;ijAk; Nkhl;lhu; irf;fps; rhu;ghf 
rpWtdpd; Ntfj;ijAk; fhz;f.   
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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03) fpilj;jiuapy; cs;s Gs;sp O ,y; ,Ue;J epiyf;Fj;J jsk; xd;wpy; 𝑢 
Ntfj;Jld; vwpag;gLk; Jzpf;if xd;W milAk; mjp cau; cauk; Jzpf;ifapd; 
vwpaw;Gs;spa+lhd fpiltPr;rpd; miug;gq;F vdpy; Jzpf;ifapd; vwpaw;Gs;sp Clhd 

fpiltPr;R 
4𝑢2

5𝑔
 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

04) A, B vd;Dk; rk MiuAila ,U Nfhsq;fs; xg;gkhd fpil Nkir xd;wpd; kPJ 

xd;Wf;nfhd;W vjpu; jpirfspy; rk fjpfspy; ,aq;fp xd;Wld; xd;W Neubahf 

NkhJfpd;wd. Nkhjypd; gpd; Nfhsk; A xa;tilAk; vdpy; A, B  ,d; jpzpTfSf;F 

,ilapyhd tpfpjk; 1 + 2𝑒: 1 vdf; fhl;Lf. ,q;F e Nfhsq;fSf;F ,ilapyhd 

kPsikTf; Fzfk; MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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05) 𝑀 𝑘𝑔 jpzpTila fhu; xd;W fpilAld; 𝑆𝑖𝑛−1   
1

𝑃
  rha;thf cs;s ghijapy; fPo; 

Nehf;fp 2𝑢 vd;Dk; khwhNtfj;Jld; ,aq;f ty;yJ. mNj tYTld; fpilAld; 

𝑆𝑖𝑛−1   
1

𝑞
  rha;thd ghijapy; Nky;Nehf;fp khwh Ntfk; 𝑢 cld; ,aq;FfpwJ.   

,Ure;ju;g;gq;fspYk; ,af;fj;jpw;fhd jiltpirfs; rkd; vdpy; vQ;rpdpd; tYitf; 

fhz;f.    

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

06) 2𝑎 ePskhd rPuhd Nfhy; AB d; Kid A xg;gkhd epiyf;Fj;J RtUf;nfjpuhfTk; 

NfhypYs;s xU Gs;sp C RtupypUe;J 𝑙  J}uj;jpYs;s xg;gkhd Kisapd; kPJk; 

njhl;L rkepiyapYs;sJ Nfhy; epiyf;Fj;Jld; mikf;Fk; Nfhzj;ij 𝑎, 𝑙 
rhu;ghff; fhz;f. 
 ...................................................................................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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07)  𝑎 = 2,  𝑏 = 3, 𝑎 . 𝑏 = 4 vdpd;  𝑎 − 𝑏  If; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

08) 𝑃,𝑄 epfu;j;j rkhe;ju tpirfspd; tpisAs; R MFk;. tpir P MdJ x J}uj;J}lhf 

efu;j;jg;gl tpisAs; 
𝑃𝑥

𝑃+𝑄
 J}uj;J}lhf efu;j;jg;gLk; vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................................................................  
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09)  A, B, C vd;gd xU khjpup ntspapd; Nrhb Nrhbaha; rhuh epfo;r;rpfs; vdpd; 

𝐴′ ,𝐵′ ,𝐶′ vd;gitAk; rhuhjit vdf; fhl;Lf.     

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

10) A, B vd;gd ahJkshtpa epfo;r;rpfs; 𝑃 𝐴 =
1

4
 ,𝑃 𝐵 𝐴  =

2

5
 vdpd; 𝑃(𝐵) If; 

fhz;f.   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11) (a) fpilj;jiuapy; ,Ue;J epiyf;Fj;jhf Nky;Nehf;fp 2𝑢 fjpAld; vwpag;gLk; 2𝑚 

jpzpTila xg;gkhd Nfhstbt Jzpf;if 𝐴 MdJ fpilj;jiuapy; ,Ue;J 
3𝑢2

2𝑔
 

cauj;jpy; Nky;Nehf;fpa ,af;fj;jpy; cs;sNghJ epiyf;Fj;jhf Nky; ,Ue;J 

tpotplg;gl;l rkgUkDk; 2𝑚 jpzpTk; cila xg;gkhd Nfhsk; 𝐵 MdJ 2𝑢 

Ntfj;Jld; 𝐴 cld; Neubahf NkhJfpd;wJ. ,U Nfhsq;fSf;F ,ilapyhd 

kPsikTf;Fzfk; 
1

3
 MFk;. 

(i) B MdJ A  cld; NkhJtjw;F rw;WKd; A ,d; fjpiaf; fhz;f. 

(ii) NkhjYf;F rw;Wg;gpd; A, B ,d; Ntfq;fisf; fhz;f. 

(iii) A MdJ jiuapy; ,Ue;J vwpag;gl;ljpy; ,Ue;J kPz;Lk; jiuia miltJ 

tiuf;fhd NtfNeu tiuig tiue;J mjpy; ,Ue;J A MdJ vwpag;gl;L 
vt;tsT Neuj;jpd; gpd; kPz;Lk; jiuia milAk; vdf; fhz;f. 

(iv) B MdJ A I Nkhjpa gpd; B ,d; ,af;fj;jpw;fhd NtNeu tiuig ,d;Ndhu; 

tupg;glj;jpy; tiue;J mjpy; ,Ue;J B MdJ A I Nkhjpajpy; ,Ue;J 
vt;tsT Neuj;jpy; jiuia mbf;Fk; vdf; fhz;f.  

 

 (b)  fpilj;jiuapy; ,Ue;J ℎ cauj;jpy; rPuhd fjp 𝑢 =  
𝑔ℎ

2
 cld; fpilj;jpirapy; 

gwf;Fk; gwit 𝐴 ,id xU fzj;jpy; mjw;F Neu; fPNo jiuapy; cs;s gwit 

𝐵 mtjhdpf;fpd;wJ. ℎ cauj;jpy; ,Ue;J nkJthf tpotplg;gLk; Jzpf;if 

jiuia mbf;;f vLf;Fk; Neuk; msT tiu 𝐵 MdJ 𝐴 I mtjhdpj;j gpd; 

cldbahf 𝐴 I jhf;Fk; Nehf;Fld; rPuhd fjpapy; xU Neu; jpirapy; 2ℎ J}uk; 

gwe;J 𝐴 I jhf;Ffpd;wJ. 

i. 𝐵 MdJ 𝐴 I vt;tsT Neuj;Jf;F mtjhdpf;fpd;wJ. 

ii. 𝐵 MdJ 𝐴 I mtjhdpj;j Neuj;jpy; 𝐴 gwe;j J}uk; ahJ? 

iii. 𝐵 ,d; g+kp rhu;ghd ,af;fj; jpiria fhz;f. 

iv. rhu;G Ntff; Nfhl;ghl;il gad;gLj;jp Ntf Kf;Nfhzpia tiue;J mjpy; 

,Ue;J 𝑉𝐵,𝐴  ,𝑉𝐵,𝐸 vd;gtw;iwf; fhz;f. 
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12) (a) 

 

 

 

 

 

 

 

glj;jpy; fhl;lg;gl;lthW ABC MdJ M jpzpTs;s 𝐵𝐶 = 𝐶𝐴 = 𝑎 MFkhW cs;s 
,U rkgf;f nrq;Nfhz Kf;Nfhz tbtpy; cs;s Mg;G xd;wpd; jpzpT ikaj;jpd; 

Clhd epiyf;Fj;J FWf;Fntl;lhFk;. Kfk; BC MdJ xg;gkhd fpil Nkir 

xd;iw njhl;Lf; nfhz;L ,Uf;f m jpzpTs;s Xu; xg;gkhd Jzpf;if P MdJ 

cr;rp A ,y; itf;fg;gl;L AB ,d; mjpcau; rupTf;Nfhl;bd; topNa ,aq;FkhW 

njhFjp nkJthf tplg;gLfpd;wJ. njhlUk; ,af;fj;jpy; Mg;ghdJ 
𝑔

2
 Mu;KLfYld; 

,aq;Ffpd;wJ vdpy;> 

i.  𝑚 = 2𝑀 vdf; fhl;Lf. 

ii. Jzpf;ifapd; Mg;G rhu;ghd Mu;KLfiyf; fhz;f. 

iii. Jzpf;if B I milAk; NghJ Mg;G ,aq;fpa J}uj;ijf; fhz;f. 

 

 (b)   

 

 

 

 

 

 

   

 

 

 

 

  glj;jpy; fhl;lg;gl;lthW fpilj;jiuapy; cs;s Gs;sp C apy; ,Ue;J 6a 

cauj;jpy; A ,y; epiyg;gLj;jg;gl;l ikak; O tpy; 
2𝜋

3
 Nfhzj;ij mikf;Fk; a 

MiuAila tl;l tbt xg;gkhd Foha; xd;wpd; A apy; cs;s njhlyp fpilahf 
cs;sthW Edp A ,y; m jpzpTs;s xg;gkhd Jzpf;if P itf;fg;gl;L 
glj;jpy; fhl;lg;gl;lthW fpilj;jiuapy; cs;s Gs;sp D apy; ,Ue;J fpilAld; 

60º ,y; 4 𝑎𝑔 Ntfj;Jld; ABC iaf; nfhz;l  epiyf;Fj;J jsj;jpy; m 

jpzpTs;s Jzpf;if Q MdJ vwpag;gLfpd;wJ.  
i. Jzpf;if Q MdJ P I fpilahf NkhJfpd;wJ vdf;fhl;Lf. 

ii. ,U Jzpf;iffSk; g+uzkPs;jd;ik cilait vdpy; P ,aq;fj; 
njhlq;Fk; Ntfj;ij fhz;f. 
 

P A 

B C

B 

B 

2𝜋

3
 

P 
A 

6a 

C D 
4 𝑎 3 

4  𝑎𝑔 
60º 

O 
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iii. Jzpf;if P MdJ B ,y; ntspNaWk; Ntfj;ijf; fhz;f. 

iv. Jzpf;if P MdJ C ,w;F NkNy nry;Yk; mjpcau; cauj;ijf; fhz;f.  

    

 13)  ,aw;if ePsk; a iaAila kPsjd;ik ,ioapd; xU Edp fpilj;jiuapy; ,Ue;J 

caukhd xU Gs;sp O f;F ,izf;fg;gl;L kWKidapy; 2m jpzpTs;s Jzpf;if 

xd;W ,izf;fg;gl;L epiyf;Fj;jhf rkepiyapy; njhq;Fk; NghJ Jzpf;if O tpd; 

kl;lj;jpw;F fPNo 3a J}uj;jpy; cs;s Gs;sp A apy; rkepiy milAk; vdpy; 

,ioapd; kPs;jd;ik kl;ilf; fhz;f. Jzpf;if rkepiyapy; cs;s NghJ 

epiyf;Fj;jhf fPo;Nehf;fp 2 𝑎𝑔 vd;w Ntfk; Jzpf;iff;F toq;fg;gLfpwJ.  

  i.  Jzpf;if O tpypUe;J epiyf;Fj;jhf fPNo 𝑥 J}uj;jpy; cs;s NghJ    

(𝑥 > 𝑎) 𝑥 MdJ  𝑥 +
𝑔

2𝑎
  𝑥 − 3𝑎 = 0 vd;gjhy; jug;gLk; vdf; fhl;Lf. 

Jzpf;ifapd; ,af;fk; vspik,ir ,af;fk; vdf; fhl;Lf. 

  ii. NkNy cs;s ,af;fr; rkd;ghl;bd; jPu;thdJ 𝑥 − 3𝑎 = 𝛼 cos 𝜔𝑡 + 𝛽 sin 𝜔𝑡 

vDk; tbtpy; ,Ug;gpd; 𝛼, 𝛽, 𝜔 vd;gtw;iwf; fhz;f.  

  iii. vspik,ir ,af;fj;jpd; ikaj;ijAk; tPr;irj;ijAk; fhz;f. 

  iv. (ii) ,ypUe;J Jzpf;if ,aq;fj; njhlq;fp vt;tsT Neuj;jpd; gpd; ,io 

njha;Ankdf; fz;L mf;fzj;jpy; Jzpf;ifapd; Ntfj;ijf; fhz;f. 

  v. Jzpf;ifahdJ O I kl;Lkl;lhf milAk; vdf; fhl;b vLf;Fk; Neuj;ijAk; 

fhz;f.    

 

 14) (a) 0 Fwpj;J 𝐴, 𝐵 ,d; jhdf; fhtpfs; 𝑎 , 𝑏 MFk;. 𝑂𝐶      =
𝑎

2
 , 𝑂𝐷       =

1

3
 𝑏 MFkhW C, 

D vd;w Gs;spfs; cs;sd. AD, BC vd;git M ,y; ,ilntl;Lfpd;wd. 

   𝐷𝑀 = 𝜆 𝐷𝐴, 𝑀𝐶 = 𝜇 𝐵𝐶 vdf; nfhz;L 

i. 𝐷𝑀        I 𝜆, 𝑎 , 𝑏  rhu;ghff; fhz;f. 

ii. 𝑀𝐶        I 𝜇 , 𝑎, 𝑏 rhu;ghff; fhz;f. 

iii. nghUj;jkhd fhtpf; $l;ly;fis cgNahfpj;J 𝜆, 𝜇 If; fhz;f. 

iv. 𝐸 vd;gJ 𝐵𝐴 ,y; 2: 1 vd;w tpfpjj;jpy; cs;sJ. 𝑂, 𝑀, 𝐸 vd;gd 
Neu;Nfhl;Lg; Gs;spfs; vdf; fhl;Lf. 

 

  (b) 𝑜𝑥𝑦 jsj;jpy; (o, o) (o, a), (-a, o), (o, -a), (a, o)  Mfpa Gs;spfspy; KiwNa    

5𝑖 + 5𝑗,   𝑖 + 𝑗, 2𝑖 + 2𝑗, 3𝑖 + 3𝑗, 4𝑖 + 4𝑗 Mfpa tpirfs; jhf;Ffpd;wd. \ 

i. njhFjpapd; tpisAisf; fhz;f. 

ii. tpisAspd; jhf;f Nfhl;bd; rkd;ghl;ilf; fhz;f. 

iii. tpisAis (0> 0) Clhf jhf;FkhW nra;tjw;F Nru;f;f Ntz;ba 
,izapd; gUkidAk; Nghf;ifAk; fhz;f. 

iv. tpirj;njhFjp (0> 0) gw;wp ,lQ;Ropahf xU nrq;Nfhzj;jpD}lhf 
Row;wg;gbd; Gjpa tpisAspd; jhf;ff;Nfhl;bd; rkd;ghl;ilf; fz;L gioa> 

Gjpa tpisAs;fspd; jhf;ff;NfhLfs; X mr;ir xNu Gs;spapy; ntl;Lk; 
vdf; fhl;Lf. 
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 15)  (a) %d;W ru;t rkkhd rPuhd Nfhy;fshy; Md Kf;Nfhzp ABC MdJ BC 

fpilahfTk; A fPNo ,Uf;FkhWk; BC ,d; eLg;Gs;sp xU fulhd Kis kPJ 

jq;fpAs;sJ. A y; gpuNahfpf;fg;gLk; fpil tpir P ,dhy; BC fpilAld;   

Nfhzk; 𝜃  mikf;FkhW tOf;fhJ BC, Kis kPJ ehg;gj;jpy; ,Uf;Fk; vdf; 

nfhz;L 
2 tan 𝜃

3+𝑡𝑎𝑛2𝜃
 ≤  𝜇 vdf;fhl;Lf. 

    𝜇 −  cuha;Tf; Fzfk;> 𝜇 ≥
1

 3
 vd ca;j;jwpf. 

 

  (b)   

 

 

  

 

 

 

 

   AB, BC, CD, AC Mfpa ,Nyrhd Nfhy;fshy; Mf;fg;gl;l rl;lg;gly; 

glj;jpYs;sthW A ,Yk; D ,Yk; RahjPdkhdg; gpizf;fg;gl;Ls;sJ. B ,y; 

2w epiw njhq;FfpwJ. Nghtpd; FwpaPl;L Kiwapy; jifg;G tupg;glj;ij 

tiue;J Nfhy;fspYs;s jifg;Gfis> ,Oitah> cijg;gh vd NtWgLj;Jf. 

   jifg;G tupg;glj;jpy; ,Ue;J gpizay;fs; A, D ,y; cs;s kWjhf;fq;fisf; 

fzpf;f.  

 16) 𝑎 MiuAila rPuhd miutl;l Rlupd; jpzpT ikak; ikaj;jpypUe;J 
4𝑎

3𝜋
 J}uj;jpy; 

cs;sJ vdf; fhl;Lf. 

 𝑂 it ikakhfTs;s rPuhd miutl;l mlupd; tpl;lk; 𝐴𝑂𝐵. 𝑂𝐶 ⊥ 𝐴𝐵 MFkhW C 

gupjpapYs;s Gs;sp OPQR vd;w rJuk; ntl;b mfw;wg;gLfpwJ. ,q;F 𝑂𝑃 =
𝑎

2
 

MFkhW 𝑃, 𝑂𝐵 ,y; cs;sJ. kPjpapd; Gtp<u;g;G ikaj;ij 𝑂𝐴, 𝑂𝐶 ,ypUe;J fhz;f. 

,k;kPjp A ,ypUe;J RahjPdkhf njhq;ftplg;gbd; AB fpilAld; mikf;Fk; Nfhzk; 

ahJ? 

 

 17) epge;jid epfo;jfit tiuaWf;f.  

   A, B vd;w ,Utu; xU Nghl;bapy; <LgLfpd;wdu;. xU Nghl;bapy; A nty;Yk; 

epfo;jfT 
2

5
> B nty;Yk; epfo;jfT 

1

3
 MFk;. A Kjypy; tpisahLthu;. xUtu; 

ntd;wTld; Nghl;b epWj;jg;gLk;.  

i. 2k; re;ju;g;gj;jpy; A nty;Yk; epfo;jfT ahJ? 

ii. 2k; re;ju;g;gj;jy; B nty;Yk; epfo;jfT ahJ? 

iii. x Mk; re;ju;g;gj;jpy; A nty;Yk; epfo;jfT ahJ? 

iv. A Nghl;bapy; nty;Yk; epfo;jfT ahJ? 
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