
 

 

 

 

 

 

 

 

mwpTWj;jy;fs;; :- 

 ,t; tpdhj;jhs; gFjp A (tpdhf;fs; 1-10), gFjp B (tpdhf;fs; 11-17) vd;Dk; ,U gFjpfisf; 
nfhz;Ls;sJ. 

 gFjp A 
vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; ckJ tpilfisj; jug;gl;Ls;s 

,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;, ePu; Nkyjpf jhs;fisg; gad;gLj;jyhk;. 

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

 xJf;fg;gl;Ls;s Neuk; Kbtile;jJk; gFjp A MdJ gFjp B ,w;F Nkyhf ,Uf;fj;jf;fjhf 
,U gFjpfisAk; ,izj;J guPl;ir kz;lg Nkw;ghu;itahsuplk; ifaspf;f.  

 tpdhj;jhs; 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 tpdh vz; fpilj;j Gs;spfs; 
 
 
 
 
 
 
         
A 

1  
2  
3  
4  
5  
6  
7  
8  
9  
10  

nkhj;jk;  
 
 
 
B 

11  
12  
13  
14  
15  
16  
17  

nkhj;jk;  

tpdhj;jhs; II ,d; nkhj;jk;  

tpdhj;jhs; I  

tpdhj;jhs; II  

nkhj;jk;  

,Wjpg; Gs;spfs;  

midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf;fof khztu; mgptpU 
AllUniversity Students’ Development Association Vavuniya District  All University Students’ Development Association Vavuniya District  All University Students’ Development Association All  University Student’s 
Devel midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf; fof khztu; m 
mgptpU All University Students’ Development Association Vavuniya District  All University Students’ Development Association Vavuniya District  All University Students’ Development Association Vavuniya Distri  
midj;Jg; gy;fiyf;fOf khztu; mgptUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; midj;Jg; gy;fiyf; fof khztu; mgptpU 
 

midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; 
All University Students’ Development Association Vavuniya District 

 
fy;tpg; nghJj; juhjug; gj;jpu (cau; ju)g; guPl;ir, 2022 Ig;grp 

General Certificate of Education (Adv. Level) Examination, 2022 October 
 

,ize;j fzpjk; I 
Combined Mathematics  I    10 T I 

(KOg;gjpg;GupikAilaJ / All Rights Reserved) 

 

%d;W kzpj;jpahyak; 
Three hours 

Nkyjpf thrpg;G Neuk; - 10 epkplq;fs; 

Additional Reading Time – 10 minutes 
Rl;nlz; : …………………………. 

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰 
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[ gf;2[g; ghu;f;f. 

guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 

 



gFjp-A 

1. fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh nϵℤ+  ,w;Fk; ∑ (𝟒𝐫 + 𝟏) =𝐧
𝐫=𝟏

𝐧(𝟐𝐧 + 𝟑) vd epWTf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2. 𝐲 =  |𝐱 − 𝟐| , 𝐲 = 𝟏 + |𝟐𝐱 +  𝟏| Mfpa tiuGfis xNu tupg;glj;jpy; tiuf. ,jpypUe;J 

my;yJ NtWtpjkhf |𝐱 − 𝟒|  <  2 +  2|x + 1| Ij; jpUg;jp nra;Ak; 𝐱 ,d; 
nka;g;ngWkhdq;fisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰 
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[ gf;3[g; ghu;f;f. 



3. xNu Mfd; jsj;jpy; |𝐳 − 𝟐𝐢| = 𝟐 , 𝐀𝐫𝐠(𝐳 − 𝟐𝐢) =  
𝛑

𝟑
 Mfpatw;wpd; xOf;Ffis tiuf. 

mit ntl;Lk; Gs;sp Fwpf;Fk; rpf;fnyz;iz 𝐫(𝐜𝐨𝐬 𝛉 +  𝐢 𝐬𝐢𝐧 𝛉) vd;Dk; tbtpy; vOJf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

4. (x2 −
3k

x
)8  ,d; <WUg;Gtpuptpy; 𝐱, 𝐱𝟒 ,d; Fzfq;fs; rkdhapd;  𝐤  ,d; ngWkhdq;fisf; 

fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰 
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[ gf;4[g; ghu;f;f. 



5. 𝐥𝐢𝐦
𝐱→𝛑

𝟐

[
(𝟐𝐱−𝛑) 𝐜𝐨𝐬 𝐱

𝟐 𝐜𝐨𝐬𝟐 𝐱−(
𝛑
𝟐

−𝐱)
𝟐

𝐬𝐢𝐧 𝐱
] = (−𝟐) vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝐲 = √𝐱 , 𝐲 = 𝟐 − 𝐱 Mfpa tiuGfs; 𝐲 −mr;Rld; milf;Fk; 
gug;G glj;jpy; fhl;lg;gl;Ls;sJ. ,g;gug;ig 𝐱 −mr;Rg;gw;wp 𝟐𝛑 
Nfhzj;jpD}lhf Row;Wtjhy; ngwg;gLk; jpz;kj;jpd; fdtsT 
𝟏𝟏𝛑

𝟔
 fd myFfs; vdf;fhl;Lf.  

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰 
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[ gf;5[g; ghu;f;f. 



7. gukhdr;rkd;ghLfs; x = 
 𝐚

𝟐
 ( t + 

𝟏

𝐭
  ) , y =  

 𝐚

𝟐
 ( t - 

𝟏

𝐭
  )  ,dhy; jug;gLk; tisapf;F 𝐭 = 𝟐 

,Ys;s njhlypapd; rkd;ghL 𝟏𝟎𝐱– 𝟑𝐲– 𝟖𝐚 = 𝟎  vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. nrt;tfj;jpdJ %iytpl;lk; xd;wpd; cr;rpfspd; Ms;$Wfs; (2,3) , (8,11) MFk;. 
kw;iwa %iytpl;lk; y-mr;rpw;F rkhe;juk; Mapd;, vQ;rpa cr;rpfspd; Ms;$Wfisf; 
fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰 
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9. Gs;sp (3,0) ,D}lhf 𝐱 −mr;irj; njhl;Lf; nfhz;bUg;gJk; , 𝐱𝟐 + 𝐲𝟐 − 𝟖𝐱 − 𝟒𝐲 − 𝟓 = 𝟎 
vd;Dk; tl;lj;ij epkpu;Nfhzj;jpy; ntl;LtJkhd tl;lj;jpd; ikak;, Miu vd;gtw;iwf; 
fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. 𝐜𝐨𝐭𝟐 𝛉 =  𝟒  vdpd;,  𝐒𝐞𝐜𝛉 − 𝐂𝐨𝐬𝐞𝐜𝛉 = 
𝟑√𝟓

𝟐
  vdf;fhl;Lf. 

,q;F  
 𝟑𝛑

𝟐
<   𝛉  <  2𝜋  MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………………………………………………………………… 
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gFjp-B 

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

11.  
(a)  x2 − bx − c = 0 vDk; ,Ugbr;rkd;ghl;bd; %yq;fs; α, β vdf;nfhs;Nthk;. α2 + β2 

,w;F b, c ,d; rhu;gpy; Nfhit xd;iw vOJf. 

 x2 − px − q = 0 vDk; ,Ugbr;rkd;ghl;bd; %yq;fs; γ, δ vdf;nfhs;Nthk;.  

(α + γ)(α + δ)(β + γ)(β + δ) = (c − q)2 − (b + p)(bq + cp) vdf;fhl;Lf. 

(c − q)2 = (b + p)(bq + cp) Mf ,Ue;jhy ; _ ,Ue;jhy; khj;jpuk;  x2 − px − q = 0 vDk; 
,Ugbr;rkd;ghl;bd; xU %yj;jpd; kiwg;ngWkhdj;jpw;F rkdhf ,Uf;Fk; vdf;fhl;Lf. 

x2 − kx − 2x = 0 vDk; ,Ugbr;rkd;ghl;bd; xU %yk; MdJ, 

x2 − 3x − 10k = 0  vDk; ,Ugbr;rkd;ghl;bd; xU %yj;jpd; kiwg;ngWkhdj;jpw;F 

rkd; vdpd;, k ,w;F rhj;jpakhd ngWkhdq;fisf;fhz;f. 

(b)  𝐜, 𝐝 ∈  ℝ+ Mf f(x) = x4 + x3 − (2 + d)x2 + d(c + 1)x − cd MFk;.  (x − c) MdJ f(x) 

,d; xU fhuzpahFk;. f(x) ,id (x − d) My; tFf;Fk; NghJ kPJ cd(d − 1) 

MFnkdpd; c, d If; fhz;f. f(x) ,id, [x + (c + d)]3 My; tFf;Fk; NghJ ngwg;gLk; 

kPjpia kPjpj;Njw;wj;ijAk; tifaPl;ilAk; ghtpg;gjd; %yk; fhz;f. 

 
 

12.  
(a)   r MtJ cWg;G  𝐔𝐫 Mf ,Uf;Fk; xU njhlupd; Kjy; n cWg;Gfspd; $l;Lj;njhif, 

∑ 𝐔𝐫
𝐧
𝐫=𝟏 =

𝐧

𝟏𝟐
(𝐧 + 𝟏)(𝐧 + 𝟐)(𝐧 + 𝟑) vdj; jug;gl;Ls;sJ. 

𝟏 ≤ 𝐫 ≤ 𝐧 ,w;F, 
𝟏

𝐔𝐫
=  𝐤 [𝐟(𝐫) − 𝐟(𝐫 + 𝟏)] MFkhW, 

f(r), khwpyp , vd;gtw;iwf; fz;L, ,jpypUe;J ∑ (
𝟏

𝐔𝐫

𝐧
𝐫=𝟏 ) Ig; ngWf. 

∑ (
𝟏

𝐔𝐫

∞
𝐫=𝟏 ) xUq;Fk; vd epWtp,     𝟐 ≤ 𝟑 (𝟏 −

𝟐

(𝐧+𝟏)(𝐧+𝟐)
) < 3 I ca;j;jwpf. 

(b) jFjpahd gd;dpnuz;L khztu;fspypUe;J nrg;gkhf ehd;F khztu;fisf; nfhz;l 
tpthjf;FO xd;iw njupT nra;a Ntz;bAs;sJ. ,f;FO njupT nra;ag;glf;$ba 
topfspd; vz;zpf;ifiaf; fhz;f. 
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jFjpAs;s mg;gd;dpnuz;L khztu;fspy; khztu; A,B cs;sdu;. 

I. FOtpy; AAk;  BAk; ,lk;ngwy;. 

II. FOtpy; A my;yJ B ,lk;ngwy;. 

III. FOtpy; A,B ,UtUk; ,lk;ngwhJ ,Uj;jy;. 

Mfpa re;ju;g;gq;fs; xt;nthd;wpw;Fk; njupT nra;ag;glf;$ba topfspd; 
vz;zpf;ifiaf; fhz;f. 

 
 

13.  

(a)  𝐀 = (
𝟎 −𝟐 𝟏
𝟐 𝟏 𝟎

)
𝟐×𝟑

      ,     𝐁 = (
𝟎 𝟏
𝟏 𝟏
𝟏 𝟎

)

𝟑×𝟐

        vd;f. 

𝐀𝐁 = 𝐂 MFkhW jhak; 𝐂 If; fz;L mjd; Neu;khWj;jhak; (
−𝟑 −𝟐
𝟏 𝟏

)
𝟐×𝟐

 vdf; 

fhl;Lf. 
 

𝐂𝐃𝐂−𝟏 = 𝟐𝐂𝟐 − 𝟑𝐂  MFkhW jhak; 𝐃 If; fhz;f. 

 

(b) 𝐙𝟏 = 𝐫𝟏(𝐜𝐨𝐬 𝛉𝟏 + 𝐢 𝐬𝐢𝐧 𝛉𝟏) , 𝐙𝟐 = 𝐫𝟐(𝐜𝐨𝐬 𝛉𝟐 + 𝐢 𝐬𝐢𝐧 𝛉𝟐)  vd;f. 

|𝐙𝟏 − 𝐙𝟐|𝟐 = |𝐙𝟏|𝟐 + |𝐙𝟐|𝟐 − 𝟐|𝐙𝟏||𝐙𝟐| 𝐜𝐨𝐬(𝛉𝟏 − 𝛉𝟐) vdf;fhl;Lf. ,jpypUe;J, 

|𝟏 − 𝐙𝟐
̅̅ ̅𝐙𝟏|𝟐 − |𝐙𝟏 − 𝐙𝟐|𝟐 = (𝟏 − |𝐙𝟏|𝟐)(𝟏 − |𝐙𝟐|𝟐) vd;gij ca;j;jwpf. 

(c) 𝐧 ∈ ℤ+ , 𝛉 ≠ (𝟒𝐧 + 𝟑)
𝛑

𝟐
  MFk;NghJ, 

(
𝟏+𝐬𝐢𝐧 𝛉+𝐢 𝐜𝐨𝐬 𝛉

𝟏+𝐬𝐢𝐧 𝛉−𝐢 𝐜𝐨𝐬 𝛉
) = 𝐬𝐢𝐧 𝛉 + 𝐢 𝐜𝐨𝐬 𝛉 vdf;fhl;Lf. 

jha;Nkhtupd; Njw;wj;ijg; gad;gLj;jp, 

(𝟏 + 𝐬𝐢𝐧
𝛑

𝟓
+ 𝐢 𝐜𝐨𝐬

𝛑

𝟓
)

𝟓

+ 𝐢 (𝟏 + 𝐬𝐢𝐧
𝛑

𝟓
− 𝐢 𝐜𝐨𝐬

𝛑

𝟓
)

𝟓

= 𝟎 vdf;fhl;Lf. 

 

 

 

14.  

(a) 𝐱 ≠ 𝟏 ,w;F 𝐟(𝐱) =
𝐱

(𝐱−𝟏)𝟐 vdf; nfhs;f. 

𝐟′(𝐱) = (−)
(𝟏+𝐱)

 (𝐱−𝟏)𝟐   vdf; fhl;Lf. 𝐟′′(𝐱) =
𝟐(𝐱+𝟐)

(𝐱−𝟏)𝟒  vdj; jug;gl;Ls;sJ. mZFNfhLfs;, 

jpUk;gw;Gs;spfs;, tpgj;jpg;Gs;spfs; vd;gtw;iw ,dq;fz;L 𝐲 = 𝐟(𝐱) ,d; tiuig 
gUk;gbahf tiuf. 

𝐲 =
𝟏

𝐟(𝐱)
 ,d; tiuig ca;j;jwpe;J tiuf. 

[𝐟(𝐱)]𝟐 = 𝟏  ,d; jPu;Tfspd; vz;zpf;ifiaf; fhz;f. 
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(b)  

 

 

 

 

 

 

 

 

𝐀, 𝐁, 𝐂 Mfpa Gs;spfs; KiwNa 𝐃 ,ypUe;J 𝟗𝐤𝐦 Nkw;NfAk; 𝟗𝐤𝐦 fpof;NfAk;  𝟏𝟓𝐤𝐦 

njw;NfAk;  mike;Js;sd vd;gij   tupg;glk; fhl;Lfpd;wJ. 𝐇(𝐱) = 𝐂𝐏 + 𝐏𝐀 + 𝐏𝐁 

MFkhW 𝐇(𝐱) ,w;F xU Nfhitiag; ngw;W mjpypUe;J 𝐱 khWk;NghJ, 

 [𝐇(𝐱)],opT = 𝟑(𝟓 + 𝟑√𝟑)𝐤𝐦 vdf; fhl;Lf. 

15.  
(a)  x2 = u vd;Dk; gpujpaPl;ilg; gad;gLj;jp, 

∫ (
x

x4−x2+1
) dx =  (

1

√3
) tan−1 (

2x2−1

√3
) + C vdf;fhl;Lf. 

,q;F C - vNjr;irahd khwpyp MFk;. 

(b) 𝐬𝐢𝐧 𝐱 + 𝐜𝐨𝐬 𝐱 = 𝐑 𝐜𝐨𝐬(𝐱 − 𝛂) MFkhW (𝐑 > 0) 𝐑  , 𝛂 Mfpa khwpypfisf; fhz;f. 

,jpypUe;J, 

 ∫
𝟏

(𝟐 𝐬𝐢𝐧 𝐱 𝐜𝐨𝐬 𝐱+𝟏)

𝛑

𝟐
𝟎

𝐝𝐱 = 𝟏  vdf;fhl;b, 

∫ 𝐟(𝐱)
𝐚

𝟎
𝐝𝐱 = ∫ 𝐟(𝐚 − 𝐱)𝐝𝐱

𝐚

𝟎
 vd;gijAk; gad;gLj;jp, 

i.∫
𝐬𝐢𝐧𝟐 𝐱

(𝐬𝐢𝐧 𝐱+𝐜𝐨𝐬 𝐱)𝟐 𝐝𝐱 =  
𝟏

𝟐

𝛑

𝟐
𝟎

  vdTk; 

ii. ∫
𝐱

(𝐬𝐢𝐧 𝐱+𝐜𝐨𝐬 𝐱)𝟐 𝐝𝐱 =  
𝛑

𝟒

𝛑

𝟐
𝟎

  vdTk; epWTf. 

(c) gFjpfshfj; njhifapliyg; gad;gLj;jp ∫ 𝐱𝐥𝐧(𝟏 + 𝐱𝟐)𝐝𝐱
𝟏

𝟎
  If; fhz;f. 
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𝟗𝒌𝒎 

 

𝟗𝒌𝒎 

 

(𝟏𝟓 − 𝒙) 𝒌𝒎 

𝒌𝒎 

 

𝟏𝟓𝒌𝒎 

 

 

 

𝑨 

 

𝑫 

 

𝑩 

 

𝑪 

 

𝑷 

 



 

16.  

(a)   Kf;Nfhzp 𝐴𝐵𝐶 ,y;, 𝐴𝐵 =  𝐵𝐶 MFk;. 𝐴𝐵 , 𝐵𝐶 ,d; rkd;ghLfs; KiwNa  2𝑥 − 𝑦 −

1 = 0 , 𝑥 − 2𝑦 + 1 = 0 MFk;. gf;fk; 𝐴𝐶 ,d; eLg;Gs;sp (
5

2
,

5

2
)  gf;fk; 𝐴𝐶 MdJ x +

y − 5 = 0 vdf; fhl;Lf. 

(b)  tl;lk; S = 0 MdJ S1 ≡  x2 + y2 − 16 = 0 vDk; tl;lKk;, l ≡ 16y − 4x + 9 = 0 vDk; 

Neu;NfhLk;, ,ilntl;Lk; Gs;spfspD}lhf nry;Yk; tl;lk; MFk;.  

S = 0  ,d; ikak; 2x + 3y + 5 = 0 vDk; Neu;NfhL kPJ fplf;Fk; vdpd;, tl;lk;  S ,d; 
rkd;ghl;ilf; fhz;f. 

tl;lk; S2 = 0  MdJ, (3,0) vd;w Gs;spapD}lhf nry;tJld; X-mr;irj; njhl;Lf;nfhz;L 

S = 0  I epkpu;Nfhzj;jpy; ntl;Lk; vdpd;,  S2 = 0   ,d; rkd;ghl;ilf; fhz;f.  

17.  

(a)   sin(A + B) , cos(A + B) vd;gtw;wpd; tpupTfis vOJf. 

      ,jpypUe;J,   tan(A + B) =  
tan A+tan B

1−tan A tan B
   vdf; fhl;Lf. 

 ,jpypUe;J, tan (
5π

12
) ,d; ngWkhdj;ijf; fhz;f. 

  tan(A − B) ,d; #j;jpuj;ij vOjp tan (
π

12
) If; fhz;f. 

(b)  Kf;Nfhzp xd;wpw;fhd Nfhird; tpjpia epWTf. 

 ,jpypUe;J, 𝐚𝟐 = (𝐛 − 𝐜)𝟐 + 𝟒𝐛𝐜 𝐬𝐢𝐧𝟐 (
𝐀

𝟐
)  vdf; fhl;Lf. 

 𝐚 = (𝐛 − 𝐜) 𝐬𝐞𝐜 ∅ vdpd;, 𝐭𝐚𝐧 ∅ =
𝟐√𝐛𝐜

(𝐛−𝐜)
𝐬𝐢𝐧𝟐 (

𝐀

𝟐
) vdf; fhl;Lf.  

(c) 𝐭𝐚𝐧−𝟏(𝟐𝐱 + 𝟏) + 𝐭𝐚𝐧−𝟏(𝟐𝐱 − 𝟏) = 𝐭𝐚𝐧−𝟏(𝟐)  Ij; jPu;f;f. 
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mwpTWj;jy;fs;; :- 

 ,t; tpdhj;jhs; gFjp A (tpdhf;fs; 1-10), gFjp B (tpdhf;fs; 11-17) vd;Dk; ,U gFjpfisf; 
nfhz;Ls;sJ. 

 gFjp A 
vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; ckJ tpilfisj; jug;gl;Ls;s 

,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;, ePu; Nkyjpf jhs;fisg; gad;gLj;jyhk;. 

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

 xJf;fg;gl;Ls;s Neuk; Kbtile;jJk; gFjp A MdJ gFjp B ,w;F Nkyhf ,Uf;fj;jf;fjhf 
,U gFjpfisAk; ,izj;J guPl;ir kz;lg Nkw;ghu;itahsuplk; ifaspf;f.  

 tpdhj;jhs; gFjp B ia khj;jpuk; guPl;ir  kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;tjw;F 
mDkjpf;fg;gLk;.    
 
 

 

 

 

 

 

 

 

 

 

 

      (10) ,ize;j fzpjk; II 
gFjp tpdh vz; fpilj;j Gs;spfs; 

 
 
 
 
 
 

A 

1  
2  
3  
4  
5  
6  
7  
8  
9  
10  

nkhj;jk;  

 
 
 

B 

11  
12  
13  
14  
15  
16  
17  

nkhj;jk;  

tpdhj;jhs; II ,d; nkhj;jk;  

tpdhj;jhs; I  

tpdhj;jhs; II  

nkhj;jk;  

,Wjpg;Gs;spfs;  
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gFjp-A 

1. jpzpT 𝑚 cila Jzpf;if xd;W Ntfk; u cld; nry;fpwJ. ,j;Jzpf;if 
v Ntfj;Jld; nry;Yk; M jpzpTila B vd;w Jzpf;ifAld; Neubahf 
NkhJfpwJ. ,q;F (𝒖 > 𝒗) nkhj;jypd; gpd; A MdJ Xa;tilfpwJ vdpd; 

kPsikTf;Fzfk; 
(𝒎𝒖+𝑴𝒗)

𝑴(𝒖−𝒗)
  vdf;fhl;Lf. 

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

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

2. cauk; 𝟑𝒉 cila NfhGuk; xd;wpd; cr;rpapy; ,Ue;J fpilAld; α 
Nfhzj;jpy; vwpag;gLfpd;wJ. NfhGuj;jpd; cr;rpA+lhd 
fpilj;jsj;jpypUe;J 𝒉 cauj;jpy; mjp cauj;ij milAk; vdpd; 
jiuia NkhJk; Kd;du; mJ nrd;w fpilj;J}uk;  𝟔𝒉𝒄𝒐𝒕𝜶  vdf;fhl;Lf. 
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3. glj;jpy; fhl;lg;gl;l xg;gkhd njhFjpahdJ ,iofs; ,Wf;fkhf 

gpbf;fg;gl;L Xa;tpypUe;J ,aq;f tplg;gbd;> ,ioapy; cs;s 
,Oitiaf;fz;L  𝟐𝒎 jpzpTs;s Jzpf;if jiuia mbf;f vLf;Fk; 
Neuj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. fpilAld; α ,y; rha;e;Js;s rha;jsj;jpd; cr;rpapd; Xa;tpypUe;J 𝑴 
jpzpTila Jzpf;if xd;W tpLtpf;fg;gLfpwJ. mJ  rha;jsj;jpd; 
topNa ,d; J}uk; fPo;Nehf;fp ,aq;Ftjw;F xU nrf;fd; vLj;jhy; 

Jzpf;ifapd; ,af;fj;jpw;F vjpuhd jil 𝑹 vdpd; (𝑹—khwpyp)  

𝑹 = 𝑴(𝒈𝒔𝒊𝒏𝜶 − 𝟐𝒅) vd epWTf. 

.................................................................................................................................................................................................
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5. 𝑂𝐴𝐵 vd;gd xU Neu;Nfhl;by; mikahj %d;W Gs;spfs; MFk;. 𝑂𝐴⃗⃗ ⃗⃗  ⃗ = 𝒂> 

𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝒃 , 𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝒂 + 𝒃 MFkhW 𝐶 vd;gJ NtW xU Gs;spahFk;.  𝐵𝐶 ,d; 

eLg;Gs;sp 𝑃 vdpd;, 𝑂𝑃⃗⃗⃗⃗  ⃗ = (𝒂 + 𝟐𝒃)/2 vd epWTf. 𝑂𝑃 MdJ 𝐴𝐵 I 𝑅 

,y; re;jpf;Fk; vdpd;, 𝑅𝐵⃗⃗⃗⃗  ⃗ = 𝒃 − 𝑘(𝒂 + 𝟐𝒃) vdTk; epWTf. ,q;F 𝒌ꞓ𝑹. 
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........................................................................................................................................................................................................

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

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

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

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

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

6.  glj;jpy; 𝑶 epiyahd Gs;spahfTk;> 𝑹 vd;gJ 
,Nyrhd > xg;gkhd tisaKk; MFk;. 
tisakhd 𝑶 ,y; ,izf;fg;gl;l ePsh 
,ioapy; Nfhu;f;fg;gl;l ,ioapd; kWKidapy; 
𝟐𝒎 jpzpTila Jzpf;ifia fhTfpwJ 𝑹 
,y; ,izf;fg;gl;l ,d;ndhU ,ioahdJ 
epiyj;j xg;gkhd 𝑨 ,d; Nkyhfr; nrd;W 
kWKidapy; 𝒎 jpzpTila Jzpf;ifiaf; 
fhTfpd;wJ ,iofs; 𝑶𝑹,𝑨𝑹 vd;gd KiwNa epiyf;Fj;Jld; 𝜷,𝜶 
Nfhzq;fis mikg;gpd; 𝜷 I 𝜶 ,y; fhz;f.(tpir Kf;Nfhzp tiutjd; 
%yk;). 

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

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

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

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

.......................................................................................................................................................................................................
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....................................................................................................................................................................................................... 
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7. fpilf;F α Nfhzj;jpy; rha;e;Js;s xU fulhd jsj;jpd; kPJ xU nghUis 
Nky; Nehf;fp rw;W mirar; nra;Ak; tpirahdJ mjid fPo;Nehf;fp 
tOf;fhky; jLf;Fk; tpiriag;Nghy; ,uz;L klq;F vdpd;  µ = 𝟑𝒕𝒂𝒏𝜶 vd 
epWTf. ,q;F µ MdJ nghUs; ,d; jsk; vd;gtw;Wf;fpilapyhd 
cuha;Tf;Fzfk; MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. jpzpT 𝒎  cila Jzpf;ifahdJ 𝒍 ePsKs;s ,Nyrhd ePsh ,ioapy; 
fl;lg;gl;L kWKid epiyj;j Gs;sp xd;Wf;F njhLf;fg;gl;Ls;sJ. 
Jzpf;ifahdJ 𝝎 vd;Dk; Nfhz Ntfj;Jld; fpil tl;lj;ij Mw;WfpwJ 
,ioahdJ fPo;Kf epiyf;Fj;Jld; mikf;Fk;  Nfhzk; 𝜷 vdpd;, 
𝝎𝟐𝒍𝒄𝒐𝒔𝜷 = 𝒈 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

...................................................................................................................................................................................................... 
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......................................................................................................................................................................................................  
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9. khjpupntsp xd;wpy; 𝑨,𝑩 vd;gd ,U epfo;r;rpfs; MFk;. 

𝑷(𝑨) =
𝟑

𝟓
 , 𝒑(𝑩) =

𝟐

𝟑
   vdpd;,    

𝟒

𝟓
≤ 𝑷(𝑨 ∩ 𝑩) ≤

𝟑

𝟓
   vd;gijepWTf. 

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

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

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

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

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

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

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

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

10. xU kPbwd; ml;ltiz  rk gUkDs;s 𝟓 tFg;ghapilfisf; nfhz;lJ 
%d;whk; tFg;ghapilapd; eLg;Gs;sp 𝟐𝟐. 𝟓 MFk;. Ie;jhk; 
tFg;ghapilapd; Nky; vy;iy  𝟒𝟎 MFk;. Kjy; tFg;gpy; njhlq;fp 
tupirahf tFg;ghapilfspd; kPbwd;fs; 𝟕, 𝟏𝟗, 𝟐𝟕, 𝟏𝟓, 𝟐 vdpd; guk;gypd; 
Mfhuj;ij fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰𝑰 

 

- 6- 



 

 

 

 

 

 

gFjp-B 

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

11.  
a. xU Jzpf;if Xa;tpypUe;J Gwg;gl;L Kjy; 1000 𝑚  J}uj;ij rPuhd Mu;KLfYlDk; mLj;j 

400 𝑚 J}uj;ij NtwhU rPuhd Mu;KLfYlDk;; nrd;W 100 𝑚𝑠−1 vDk; Ntfj;ij milfpwJ 
Mu;KLfy;fs; KiwNa 3: 5 vDk; tpfpjj;jpy; ,Ug;gpd; Ntf-Neu tisap tiutjd; %yk; 

gpuahzj;jpw;F vLj;j nkhj;j Neuk; 𝟐𝟎 (
𝟓

√𝟏𝟓
+

𝟐

(𝟓+√𝟏𝟓)
) fhl;Lf. 

 

b. xU fg;gy; 𝐴 MdJ tlf;F Nehf;fp 𝒖 𝒌𝒎 𝒉−𝟏 vDk; Ntfj;jpy; nry;fpwJ. 𝐴 ,w;F √𝟓 𝒅𝒌𝒎  

fpof;Nf 𝟐√𝟐𝒖 𝒌𝒎 𝒉−𝟏 Ntfj;jpy; 𝐵 vDk; NtnwhU fg;gy; tlNkw;F jpirapy; nry;fpwJ. 
I. 𝐴 ,d; rl;lj;jpy; B ,d; ghijia tiue;J ,uz;bw;Fk; ,ilg;gl;l kpffpl;ba J}uk;> 

mjw;nfLj;j Neuk; vd;gtw;iw fhz;f. 

II. A ,y; cs;s Jg;ghf;fp √2 𝑑 𝑘𝑚 vDk; RLk; tPr;ir cilaJ vdpd; 𝐵 MdJ Mgj;jpy; 

,Uf;Fk; Neuk; 
𝟐𝟒√𝟓 𝒅

𝒖
 epkplk; vd fhl;Lf. 

 
 

12.  

a. jpzpT 𝑀 cila rPuhd xg;gkhd Mg;gpy; 𝐴𝐵 
If; nfhz;l Kfk; Xu; xg;gkhd Nkir kPJ 

itf;fg;gl;L 𝑚 jpzpTs;s 𝑃 , 𝑄  vd;Dk; 
Jzpf;iffs; xU ,ioapd; KidfSf;F 
,izf;fg;gl;L ,ioahdJ Mg;gpd; cr;rpapy; 
epiyg;gLj;jg;gl;L Xu; xg;gkhd fg;gpapd; 

Nkyhfr; nrd;W Jzpf;if 𝑄 MdJ Kfk; 𝐵𝐶 

,y; ,Uf;FkhWk; Jzpf;if 𝑃 ,izf;fg;gl;L 
,ioapd; gFjp epiyf;Fj;jhf ,Uf;FkhWk; 
,ioapd; gFjpfs; ,Wf;fkhf ,Uf;FkhWk; 
gpbf;fg;gl;L nkJthf tplg;gLfpwJ. ,q;F 

𝐵�̂�𝐶 =
𝜋 

2
  , 𝐴�̂�𝐶 =

𝜋

3
 MFk;. Mg;gpd; Mu;KLfy;> ,ioapy; cs;s ,Oit Mg;G rhu;ghf 𝑸 ,d; 

Mu;KLfy; vd;gtw;iwj; Jzptjw;fhd ,af;f rkd;ghLfis vOJf.  

 

b. jpzpT 𝑚 I c ila xU Jzpf;if  𝑃 MdJ ePsk; 𝑎 I cila ,Nyrhd ePsh ,ioapdhy; 

xU epiyj;j Gs;sp 𝑂 ,ypUe;J jhq;fg;gl;Ls;sJ. Muk;gj;jpy; ,io ,Wf;fkhf ,Uf;f 

fzj;jhf;F 𝐼 MdJ 𝑂𝑃 ,w;F nrq;Fj;jhd xU jpirapy; 𝑃 ,y; gpuNahfpf;fg;gLfpwJ. gpd;du; 

epfOk; ,af;fj;jpy; 𝑂𝑃 MdJ fPo;Kf epiyf;Fj;Jld; Nfhzk; 𝜃 I Mf;Fk; NghJ 𝑃 ,d; 

Ntfk; 𝑉 MfTk; ,ioapd; ,Oit 𝑇 MfTk; ,Ug;gpd; 𝑉, 𝑇 vd;gtw;iw fhz;f.  

I. Jzpf;if xU KO tl;lj;ij tiuAk; vdpd; 𝑰 > 𝑚√𝟓𝒂𝒈 vd;gijAk;  

𝑨𝑳/𝟐𝟎𝟐𝟐/𝟏𝟎-𝑻-𝑰𝑰 
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II. 𝑂 MdJ Nkd;Kf epiyf;Fj;Jld; $u;q;Nfhzk; 𝛼 I Mf;Fk; NghJ tl;l 

,af;fj;jpypUe;J tpyFk; vdpd; 𝒎√𝟐𝒂𝒈 < 𝐼 <  𝑚√𝟓𝒂𝒈 vd;gijAk; 𝒄𝒐𝒔𝜶 =
𝑰𝟐

𝟑𝒎𝟐𝒂𝒈
 −  

𝟐

𝟑
 

vd;gijAk; ca;j;jwpf. 
 

 
13. jpzpT 𝑚 I cila Jzpf;if xd;W ,aw;if ePsk; 𝑎 Ak; kPs;jd;ik kl;L 𝑚𝑔 Ak; nfhz;l 

,io xd;wpd; Kidf;F ,izf;fg;gl;L kWKid 𝑂 vDk; epiyj;j Gs;spf;F cs;sJ. 

Jzpf;ifahdJ 𝑂 ,w;F epiyf;Fj;jhf fPNo (2 + √5)𝑎 J}uj;jpy; Xa;tpy; gpbf;fg;gl;L 

tpLtpf;fg;gLfpwJ. Jzpf;if 𝑂 ,w;F NkNy cauk; 𝑎 tiu vOk;Gk; vdf;fhl;Lf. mJ Kjy; 

jlitahf mjd; Muk;gg;Gs;spf;F jpUk;g vLf;Fk; Neuk;; (𝟐𝝅 − 𝟐𝜷 + 𝟒)√
𝒂

𝒈
 vdf;fhl;Lf.  

,q;F cos 𝛽 =
1

√5
  

 
 
14.  

a. 𝑂 gw;wp 𝑂𝑃 ⃗⃗ ⃗⃗ ⃗⃗  = 𝒑 ,  𝑂𝑄⃗⃗⃗⃗⃗⃗  ⃗ =  𝒒 MFkhWs;s ,U Gs;spfs;  𝑃 , 𝑄 MFk;. 𝑅 MdJ 𝑂𝑃 ,d; 

eLg;Gs;sp MFk;.  𝑂𝑋:𝑋𝑄 = 3: 1 MFkhW 𝑂𝑄 kPJ 𝑋 vd;w Gs;spAk;  𝑃𝑌: 𝑌𝑋 = 4: 1 MFkhW 
𝑃𝑋 ,d; kPJ  𝑌 vDk; Gs;sp cs;sJ.  

I. 𝑂𝑅⃗⃗⃗⃗  ⃗ , 𝑂𝑋⃗⃗ ⃗⃗  ⃗ , 𝑂𝑌⃗⃗⃗⃗  ⃗ Mfpatw;iw 𝒑 , 𝒒 rhu;gpy; fhz;f 

II. 𝑄𝑌⃗⃗⃗⃗  ⃗ =
1

5
(𝒑 − 𝟐𝒒) vdf;fhl;Lf. 

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

b. (𝟑𝒊 − 𝒋 ) , (𝟐𝒊 + 𝟐𝒋 ) , ( −𝒊 , −𝒋 ) , ( −𝟑𝒊 + 𝟒𝒋 ) vDk; Gs;spfspy; KiwNa ( 𝒊 –  𝟒 𝒋 ), 

(𝟑𝒊  + 𝟔𝒋) , (−𝟗𝒊 + 𝒋 ) , (𝟓𝒊 − 𝟑𝒋 ) vDk; tpirfs; jhf;Ffpd;wd. ,q;F 𝒊 , 𝒋 vd;gd 𝑂𝑋,𝑂𝑌 

mr;Rf;fs; topNaahd myFf;fhtpfs; MFk;. 
I. ,t;tpirfs; $W tbtpy; Fwpj;Jf;fhl;Lf. 

II. njhFjpahdJ Xu; ,izf;F xLq;Fk; vdf;fhl;b mjd; gUkidAk; jpirAk; fhz;f. 
III. 4k; tpirahdJ mfw;wg;gl;L, 1k; tpirahdJ ( 𝒊 , − 𝟖𝒋 ) vDk; Gs;spf;F ,lk;khw;wg;gbd; 

njhFjpahdJ cw;gj;jpapD}L nry;Yk; xU jdp tpirf;F xLq;Fk; vdf;fhl;Lf.   
 
 
15.  

a. xt;nthd;Wk; 𝟐𝒂 ePsKk; 𝑾 epiwAk; nfHz;l 𝑨𝑩, 𝑨𝑪 vd;Dk; ,U rkr;rPuhd Nfhy;fs; 𝑨apy; 
Xg;gkhf %l;lg;gl;L mr;R fpilahfTk; epiyahfTk; cs;s 𝒓 MiuAila xg;gkhd 
nrt;tl;l cUisapd; Nky; rkr;rPuhf Xa;tpy; ,Uf;fpwJ. xt;nthU NfhYk; fpilAld; 
Mf;Fk; Nfhzk; 𝜽 vdpd; 𝒂 𝐜𝐨𝐬𝟑 𝜽  =  𝒓 𝐬𝐢𝐧𝜽  vdf;fhl;b %l;L 𝑨 apy; cs;s 
kWjhf;fj;ijAk; fhz;f. 

 
b. cUtpy; 𝑨𝑫,𝑨𝑪,𝑫𝑩,𝑩𝑪 vd;Dk; rPuhd Nfhy;fs; 𝑨 apy; 

RahjPdkhf gpizf;fg;gl;Lk; 𝑫,𝑩, 𝑪 ,y; xg;gkhf %l;lg;gl;Lk; 
rl;lg;gly; xd;W fhzg;gLfpwJ. 𝑫𝑪 topNa 𝑷 vDk; tpir 
gpuNahfpf;fg;gl;Lk;  𝑩 ,y; epiw 𝑾 ck; njhq;ftplg;gl;Lk; 
rkdpiyapy; cs;sJ. 𝑨𝑪 epiyf;Fj;jhfTk; 𝑫𝑩 fpilahfTk; 
cs;sJ. Nghtpd; Fwpg;gPL %yk; jifg;G tupg;glk; tiue;J  𝑷 , 
Nfhy;fspy; cs;s jifg;Gfisf; fhz;f.  
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16. Miu 𝑎 ck; cauk; ck; nfhz;l rPuhd jpz;kf;$k;gpd; jpzpTikak; Miu 𝑎 nfhz;l 
rPuhd miuf;Nfhsj;jpd; jpzpTikak; vd;gtw;iwf;fhz;f. 

 

cUthdJ xU Foe;ijapd; tpisahl;Lg; nghUisf; 
fhl;Lfpd;wJ. ,g;nghUshdJ jpzpT 𝒎 If; nfhz;l xU 
nrt;tl;lj;jpz;kf;$k;gpd; mbj;Jz;ilAk; 𝑴 jpzpTk; 
rPuhd jbg;Gk; cila xU %ba nghl;Nfhsj;ijAk; 
nfhz;ljhFk;. ,t;tpuz;Lk; ntt;NtW mlu;j;jpAilad. 
NfhsNkw;gug;ghdJ mOj;jkw;w xU fpilNkw;gug;gpy; jq;fp 
,Uf;f rpW cUSk; ,lg;ngau;r;rp nfhLj;J Foe;ij 

tpisahLkhapd; 
𝑴

𝒎
≥

𝟓𝟏𝒉

𝟓𝟔𝒂
 vdf;fhl;Lf.   

 

17.  
a. ngl;b xd;wpd; epwk; jtpu;e;j kw;iwa vy;yh tpjj;jpYk; ru;trkdhd gr;ir my;yJ kQ;rs; 

epwkhd ehd;F ge;Jfs; cs;sd. Muk;gj;jpy; ngl;bapYs;s Ie;J epwr;Nru;f;iffspd; 
,ay;jfTfs; ru;trkdhdit MFk;. ,g;NghJ ngl;bapDs; gr;irg;ge;J xd;W Nghlg;gl;L 
ge;J xd;W ntspNa vLf;fg;gLfpd;wJ. 

I. vLf;fg;gl;l ge;J kQ;rs; epw ge;jhf ,Ug;gjw;fhd epfo;jfitf; fhz;f. 
II. vLf;fg;gl;l ge;J kQ;rs; epw ge;J vdj;jug;gLk;NghJ Muk;gj;jpy; ngl;bapDs; rupahf 
%d;W gr;irg;ge;J ,Ug;gjw;fhd epfo;jfitf;fhz;f. 

 

b.   

I. ,g;Gs;spg;guk;gypd;, 
 ,il (𝒙) 
 ,ilak; (𝐌𝐞) 
 Mfhuk; (𝐌) 
 epaktpyfy;(𝝈𝒙) vd;gtw;iwf;fhz;f. 

         

II. 𝒌 =
𝟑(𝒙−𝑴)

𝝈𝒙
  MFkhW 𝑘 ,d; ngWkhdj;ijf;fhz;f 

  

 

 

 

 

 

 

 

 

 

Gs;sptPr;R 
khztu; 

vz;zpf;if 

0 − 10 𝟎𝟓 

10 − 20 𝟏𝟓 

20 − 30 𝟒𝟓 

30 − 40 𝟐𝟎 

            40 − 50 𝟏𝟎 

            50 − 60 𝟎𝟓 
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