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PART 1 

1. fzpjj; njhFj;jwpT Kiwiag; gad;gLj;jp> vy;yh Neu;KO vz;fSf;Fk;.

2(7𝑛𝑛) + 3(5𝑛𝑛)  vd;gJ ,dhy; 24 tFgLk; NghJ kPjp 5 vdf;fhl;Lf.
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 

2. xNu tupg;glj;jpy; 𝑦𝑦 = |𝑥𝑥 + 3|, 𝑦𝑦 = |1 − 2𝑥𝑥| Mfpatw;wpd; tiuGfisg;

gUk;gbahf tiuf.,jpypUe;J my;yJ NtW tpjkhf> rkdpyp  |1 − 2𝑥𝑥| > |𝑥𝑥 + 3|
Ij; jpUg;jpahf;Fk; 𝑥𝑥 ,d; vy;yh nka;g; ngWkhdq;fisAk; fhz;f.

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

,ide;j fzpjk; I 
Combined maths I 
 

idj;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

 University Students’ Development Association Vavuniya District  All University Students’ Development Association Vavuniya District  All University Students’ Development Association All  University Student
vel 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;

gptpU All University Students’ Development Association Vavuniya District  All University Students’ Development Association Vavuniya District  All University Students’ Development Association All Vavuniya 
imsdj;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; mg

midj;Jg; gy;fiyf;fof khztu; mgptpUj;jpr; rq;fk; tTdpah khtl;lk; 

All University Students’ Development Association Vavuniya District 

(KOg; gjpg;GupikAilaJ / All Rights Reserved) 

  gf;fk; 2 Ig; ghu;f;f 

10 T   I 3 kzpj;jpahyk; 10 epkplk; 
3 hour 10 minutes 
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3. �√3 + 𝑖𝑖�(𝑎𝑎 + 𝑖𝑖) = 2(𝑎𝑎 − 𝑖𝑖)  MFkhW 𝑎𝑎 If; fhz;f. rpf;fnyz;  2+√3−𝑖𝑖
2+√3+𝑖𝑖

   ,d; 
kl;L> tPr;rk;  fhz;f. 

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

4. �𝑥𝑥3 − 1
𝑥𝑥2
�
𝑛𝑛

  ,d; tpupapy; cs;s 𝑥𝑥𝑡𝑡 ,d; Fzfk; ,Ug;gpd; (3𝑛𝑛 − 𝑡𝑡 )  MdJ 5 

,d; klq;F vdf;fhl;Lf. ,q;F 𝑡𝑡 ≤ 3𝑛𝑛 MFk;.  
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 

      gf;fk; 3 Ig; ghu;f;f 
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5. lim
𝑥𝑥→0

(sin x
x

) = 1 vdf; nfhz;L lim
𝑥𝑥→0

tan(𝑎𝑎𝑥𝑥2)
𝑥𝑥2

= 𝑎𝑎   vdf; fhl;Lf. ,jpypUe;J> 

lim
𝑥𝑥→0

tan 7𝑥𝑥2+tan 8𝑥𝑥2

𝑠𝑠𝑠𝑠𝑠𝑠2 𝑥𝑥
= 15  vdf; fhl;Lf. 

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

6. mUNf cs;s cUtpy; 𝑦𝑦 = √3𝑥𝑥
3𝑥𝑥+1

  ,d; gUk;gb tiuG 
fhl;lg;gl;Ls;sJ. 

,t;tiugpy; epow;wg;gl;l cUthdJ  𝑥𝑥 mr;Rg; gw;wp 4  

nrq;Nfhzq;fspD}lhf Row;wg;gLk; NghJ ngwg;gLk; 

jpz;kf; fdtsT 

 
𝜋𝜋
12

(8 ln 2 − 3)  fd myFfs; vdf; fhl;Lf. 

  

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

      gf;fk; 4 Ig; ghu;f;f 
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7. a, b€  𝑅𝑅+  ,w;F ePs;tisak; 𝑥𝑥
2

𝑎𝑎2
+ 𝑦𝑦2

𝑏𝑏2
= 1 kPJs;s Gs;sp  𝑝𝑝 ≡ (𝑎𝑎 cos𝜃𝜃 , 𝑏𝑏 sin𝜃𝜃)  

,y; tiuag;gLk; njhlypapd; rkd;ghL 
𝑥𝑥
𝑎𝑎

cos𝜃𝜃 + 𝑦𝑦
𝑏𝑏

sin𝜃𝜃 = 1 vdf; fhl;Lf. 

( 0 < 𝜃𝜃 < 𝜋𝜋
2

 ) ,d; njhlypahdJ (2𝑎𝑎, 0) vd;Dk; Gs;spapD}L nry;Yk; vdpd; 

𝜃𝜃  ,d; ngWkhdj;ij fhz;f? 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 

8. 𝐴𝐴 ≡ (1,−1),𝐵𝐵 ≡ (5,−3) vdf; nfhs;Nthk;. 𝐴𝐴𝐴𝐴 ,d; nrq;Fj;J ,U$whf;fp 
kPJ 𝐶𝐶 ≡ (2𝑡𝑡, 𝑡𝑡) cs;sJ. 𝑡𝑡 ,d; ngWkhdj;ijf; fz;L> 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 xU 
rha;rJukhf ,Uf;FkhW Gs;sp 𝐷𝐷 ,d; Ms;$Wfisf; fhz;f.  (𝑡𝑡 ∈ 𝑅𝑅) 

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

      gf;fk; 5 Ig; ghu;f;f 
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9. 𝑥𝑥 − 𝑦𝑦 = 0  , 𝑦𝑦 = 0 vd;Dk; ,U Neu;NfhLfisAk; njhLkhW Kw;whf Kjw; 

fhy; tl;lj;jpy; ,Uf;Fk; 1 myF MiuAs;s tl;lj;jpd; rkd;ghl;ilf; 

fhz;f. 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………………………… 
 

10. tan 2𝜃𝜃 it tan𝜃𝜃 rhu;gpy; jUf. 2 tan−1 � 1
5
 � = tan−1 � 5

12
 � vdf;fhl;Lf. 

,jpypUe;J   tan �2 tan−1 � 5
12
�� = 120

119
  vdf;fhl;Lf 

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

      gf;fk; 6 Ig; ghu;f;f 
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PART II 
 

11.  
(a) 𝑓𝑓(𝑥𝑥) = 𝑎𝑎𝑥𝑥2 + 2𝑥𝑥 + 𝑐𝑐  ,𝑔𝑔(𝑥𝑥) = 𝑏𝑏𝑥𝑥2 + 𝑥𝑥 + 𝑐𝑐  vdf; nfhs;Nthk;;. ,q;F 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 

G+r;rpakw;w nka;k; khwpypfs; MFk;. 𝑓𝑓(𝑥𝑥)> 𝑔𝑔(𝑥𝑥) Mfpad xU nghJ%yk; 

𝛼𝛼If; nfhz;Ls;sd vdj; jug;gl;Ls;sJ. 𝛼𝛼 = 1
𝑏𝑏−𝑎𝑎

  vdf; fhl;Lf. 𝑐𝑐 I 𝑎𝑎, 𝑏𝑏 

,d; rhu;gpy; fhz;f. 

𝑓𝑓(𝑥𝑥) = 0 ,d; gpupj;Jf;fhl;b ∆1 MdJ ∆1= 4𝑏𝑏2

(𝑏𝑏−𝑎𝑎)2
  vdf; fhl;b> 

,jpypUe;J> 𝑓𝑓(𝑥𝑥) = 0  ,d; %yq;fs; nka;ahditAk; NtW 

NtwhditAk; vdf; fhl;Lf. 

𝑔𝑔(𝑥𝑥) = 0  ,d; gpupj;Jf;fhl;b ∆2 MdJ ∆2= � 𝑎𝑎−3𝑏𝑏
𝑏𝑏−𝑎𝑎

 �
2
 vdf; fhl;b> 

,jpypUe;J  𝑔𝑔(𝑥𝑥) = 0  ,d; %yq;fs; nghUe;Jk; vdpd; 𝑎𝑎 = 3𝑏𝑏   vdf; 
fhl;Lf. 

𝑓𝑓(𝑥𝑥) = 0 , 𝑔𝑔(𝑥𝑥) = 0   Mfpatw;wpd; kw;iwa %yq;fs; 𝛽𝛽, 𝛾𝛾 vdf; 

nfhs;Nthk;. 𝛽𝛽 = 𝑎𝑎−2𝑏𝑏
𝑎𝑎(𝑏𝑏−𝑎𝑎)

 vdTk; 𝛾𝛾 = 𝑎𝑎−2𝑏𝑏
𝑏𝑏(𝑏𝑏−𝑎𝑎)

  vdTk; fhl;Lf. 

 

(b) 𝑝𝑝(𝑥𝑥) = 0  MdJ %TWg;G gy;YWg;gpahFk;. ,jd; Ke;JWFzfk; 1 MFk;. 

𝑝𝑝(𝑥𝑥) ,id (𝑥𝑥 − 1) , (𝑥𝑥 − 3)  vd;gtw;why; tFf;Fk; NghJ kPjpfs; KiwNa 

7> 13 MFk; 𝑝𝑝(𝑥𝑥) ,id (𝑥𝑥 − 1) (𝑥𝑥 − 3) ,dhy; tFf;Fk; NghJ kPjpiaf; 

fhz;f. 𝑝𝑝(2) = 6vdpy; 𝑝𝑝(𝑥𝑥) ,id (𝑥𝑥 − 1) (𝑥𝑥 − 3) ,dhy; tFf;Fk; NghJ 

<itf; fz;L 𝑝𝑝(𝑥𝑥) ,idf; fhz;f. 

 

 

 

12.  
(a) gd;dpuz;L cWg;gpdu;fisf;nfhz;l elkhLk; nfhNuhdh jLg;G+rp nrYj;Jk; 

FO xd;W VO ehl;fs; Ntiyj;jpl;lk; xd;iw nrad;Kiwg;gLj;jpaJ. 

mf;FOtpy; 2 thfd Xl;bfSk; 4 itj;jpau;fs; 6 jhjpau;fSk; 

fhzg;gl;ldu;.Fwpj;j xU ehspy; xU thfd Xl;bAk; 2 itj;jpau;fSk; 4 

jhjpau;fSk; Ntiy nra;aNtz;Lk;. 
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i) mikf;ff;$ba nkhj;j FOf;fspd; vz;zpf; ifiaf; fhz;f. 

ii) jhjpau;fspy; Fwpj;j ,Utu; ,ize;J gzpGupthu;fs; vdpd; mikf;ff;$ba 

FOf;fspd; vz;zpf;ifiaf; fhz;f. 

iii) itj;jpau;fspy; Fwpj;j ,Utu; ,ize;J gzpGupa kWg;gpd; mikf;ff;$ba 

FOf;fspd; vz;zpf;ifiaf; fhz;f. 

iv) Fwpj;j xU ehs; Ntiyg;gO mjpfkhf fhzg;gLk; vdf;fUjp 1 jhjpAk; 1 

itj;jpaUk; cs;thq;fg;gLthu;fnsdpd; mikf;ff;$ba FOf;fspd; 

vz;zpf;ifiaf; fhz;f. 

 

(b) r ∈   ℤ+ ,w;F 𝑢𝑢𝑟𝑟 = 1
𝑟𝑟(𝑟𝑟+1)(𝑟𝑟+2)

 vdTk; 𝑓𝑓(𝑟𝑟) = 𝜆𝜆
𝑟𝑟(𝑟𝑟+1)

 vdTk; nfhs;nthk;. 

,q;F 𝜆𝜆 nka;khwpyp    𝑢𝑢𝑟𝑟 = 𝑓𝑓(𝑟𝑟) − 𝑓𝑓(𝑟𝑟 + 1)  MFkhW 𝜆𝜆 = 1
2
 vdf;fhl;Lf. 

,jpypUe;J ∑ 𝑢𝑢𝑟𝑟 =𝑛𝑛
𝑟𝑟=1

1
4
− 1

2(𝑛𝑛+1)(𝑛𝑛+2)
 vdf; fhl;Lf.  

r ∈   ℤ+ ,w;F 𝑣𝑣𝑟𝑟 = 1
(𝑟𝑟+1)(𝑟𝑟+2)(𝑟𝑟+3)

 vdj;jug;gbd;> ∑ 𝑣𝑣𝑟𝑟 =𝑛𝑛
𝑟𝑟=1

1
12
− 1

2(𝑛𝑛+2)(𝑛𝑛+3)
  

vd ca;j;jwpf. 

𝑢𝑢𝑟𝑟 + 𝑣𝑣𝑟𝑟  If; fUJtjd; %yk; ∑ 𝑤𝑤𝑟𝑟 =𝑛𝑛
𝑟𝑟=1

1
3
− 1

2(𝑛𝑛+1)(𝑛𝑛+2)
− 1

2(𝑛𝑛+2)(𝑛𝑛+3)
 vd 

ca;j;jwpf. ,q;F 𝑤𝑤𝑟𝑟 = 2𝑟𝑟+3
𝑟𝑟(𝑟𝑟+1)(𝑟𝑟+2)(𝑟𝑟+3)

  MFk;. 

∑ 𝑤𝑤𝑟𝑟𝑛𝑛
𝑟𝑟=1  xUq;Ffpd;wJ vdf;fhl;b > mjd; $l;Lj;njhifiaf; fhz;f. 

 

 

 

13.  

(a) 𝐴𝐴 = �
𝑎𝑎 0
2 −2
𝑏𝑏 3

� ,𝐵𝐵 = �
1 5
4 −1
2 1

� ,𝐶𝐶 = �15 6
𝑐𝑐 5�Mfpad 𝐴𝐴𝑇𝑇𝐵𝐵 = 𝐶𝐶Mf 

,Uf;fj;jf;fjhf cs;s jhaq;fs; vdf; nfhs;Nthk;;;;;;; ;;;;;;;;; ;;;;; ,q;F 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 ∈ ℝ.    

𝑎𝑎 = 1, 𝑏𝑏 = 3, 𝑐𝑐 = −2vdf; fhl;Lf.𝑎𝑎, 𝑏𝑏, 𝑐𝑐 ,d; ,g;ngWkhdq;fspw;F ×××××××××𝐶𝐶−1 I 

vOjp ××××𝐶𝐶(𝑃𝑃 + 2𝐼𝐼) = 3𝐶𝐶 + 𝐼𝐼 ×××××××× I Mf ,Uf;fj;jf;fjhf jhak; 𝑃𝑃 If; fhz;;;;;f ; 

,q;F 𝐼𝐼 MdJ tupir 2 ,d; ru;trkd;ghl;Lj; jhakhFk;.  

 

(b) rpf;fnyz;fs; 𝑧𝑧1 = 1 vdTk; 𝑧𝑧2 = cos𝜃𝜃 + 𝑖𝑖 sin𝜃𝜃 vdTk; nfhs;Nthk;;. 

,q;F −𝜋𝜋 < 𝜃𝜃 ≤ 𝜋𝜋 MFk;. Mfz; tupg;glj;jpy; 𝑧𝑧1 ,  𝑧𝑧2 vd;Dk; rpf;fnyz;fis 

𝐴𝐴,𝐵𝐵 vd;Dk; Gs;spfs; tiff; Fwpf;fpd;wd. 𝑧𝑧1  +  𝑧𝑧2 I tiff; Fwpf;Fk; 

Gs;sp 𝐶𝐶 If; fhz;f. ,jpypUe;J 𝑧𝑧1  +  𝑧𝑧2  ,d; kl;ilAk; tPriyAk; fhz;f. 

�𝑧𝑧1  +  𝑧𝑧2�  ,d; cau;Tg; ngWkhdj;ijAk; mjw;F xj;j rpf;fnyz; 𝑧𝑧2 itAk; 
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fhz;f.�𝑧𝑧1  +  𝑧𝑧2�   ,d; ,opTg; ngWkhdj;ijAk; mjw;F xj;j rpf;fnyz;  𝑧𝑧2 

itAk; fhz;f.          1
𝑧𝑧1  + 𝑧𝑧2

 I Kidths;$w;W tbtj;jpy; vOjp  

𝑅𝑅𝑅𝑅 � 1
𝑧𝑧1  + 𝑧𝑧2

  � = 1
2
 vdf; fhl;Lf. 

 

(c)  𝑧𝑧 = 𝑟𝑟( cos𝛼𝛼 + 𝑖𝑖 sin𝛼𝛼 )  vdf; nfhs;Nthk;; ,q;F 𝑟𝑟 ∈ 𝑅𝑅 ,−𝜋𝜋
2

< 𝛼𝛼 < 𝜋𝜋
2

  MFk;. 

jha;Nkha;tupd; Njw;wj;ijg; gad;gLj;jp 𝑧𝑧𝑛𝑛 + 𝑧𝑧̅ 𝑛𝑛 = 2𝑟𝑟𝑛𝑛 𝑐𝑐𝑐𝑐𝑐𝑐 𝑛𝑛𝑛𝑛 vdf; fhl;Lf; 

,q;F n ∈  ℤ+ MFk;. ,jpypUe;J my;yJ NtWtpjkhf (1 + 𝑖𝑖)𝑛𝑛 + (1 − 𝑖𝑖)𝑛𝑛 =

2�√2�
𝑛𝑛
𝑐𝑐𝑐𝑐𝑐𝑐 �𝑛𝑛𝑛𝑛

4
�vdf; fhl;Lf. 

 

 

 

14.  

(a) 𝑥𝑥 ≠ 1 ,w;F 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥(2𝑥𝑥−1)(2𝑥𝑥−5)
(𝑥𝑥−1)3

 vdf; nfhs;Nthk;. 𝑥𝑥 ≠ 1 ,w;F 𝑓𝑓(𝑥𝑥) ,d; 

Kjyhk; tifaPl;Lg; ngWjp 𝑓𝑓′(𝑥𝑥) ,idf; fz;L ,jpypUe;J 𝑓𝑓(𝑥𝑥) 

mjpfupf;fpd;w MapiliaAk; 𝑓𝑓(𝑥𝑥) Fiwfpd;w MapilfisAk; fhz;f. NkYk; 

𝑓𝑓(𝑥𝑥) ,d; jpUk;gy; Gs;spapd; Ms;$WfisAk; fhz;f.  

𝑥𝑥 ≠ 1 ,w;F  𝑓𝑓"(𝑥𝑥) = 12(1−𝜆𝜆𝜆𝜆)
(𝑥𝑥−1)5

 vdj; jug;gl;Ls;sJ. ,q;F 𝜆𝜆  Jzpag;glNtz;ba 

khwpypahFk;. 𝑦𝑦 = 𝑓𝑓(𝑥𝑥)  ,d; tiugpd; tpgj;jpg;Gs;spapd; Ms;$wpidf; fhz;f. 
𝑦𝑦 = 𝑓𝑓(𝑥𝑥) ,d; tiuig mZFNfhLfs;> jpUk;gw;Gs;sp Mfpatw;iwf; fhl;bg; 

gUk;gbahf tiuf. 

 

(b) Kf;Nfhzp xd;wpd; ,Ugf;fq;fspd; ePsq;fs; KiwNa 15> 20 MFk;. jug;gl;l 

gf;fq;fSf;F ,ilg;gl;l NfhzkhdJ 
𝜋𝜋
90
 vDk; tPjj;jpy; mjpfupf;fpd;wJ. 

Fwg;gl;l gf;fq;fSf;F ,ilg;gl;l Nfhzk; 
𝜋𝜋
3
 MFk;NghJ %d;whtJ gf;fk; 

mjpfupf;Fk; tPjk; 
𝜋𝜋
√39

 vdf; fhl;Lf. 
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15.  

(a)  𝑗𝑗 = ∫ tan2 𝜃𝜃 sec𝜃𝜃 𝑑𝑑𝜃𝜃
𝜋𝜋
3
0  ,idf; fhz;f.  

𝐼𝐼 = � 𝑙𝑙𝑙𝑙�√𝑥𝑥 + 1 + √𝑥𝑥�𝑑𝑑𝑥𝑥
3

0
 vdf; nfhs;Nthk;. gpujpaPL √𝑥𝑥 = 𝑡𝑡𝑡𝑡𝑡𝑡 𝜃𝜃 ,idg; 

gad;gLj;jp 𝐼𝐼 = 3 ln�2 + √3� − 𝐽𝐽 vdf; fhl;Lf. NkYk;                  

𝐼𝐼 = 1
2
�7 ln�2 + √3� − 2√3� vdTk; fhl;Lf. 

 

(b) gFjpg; gpd;dq;fisf; nfhz;L 
4

(𝑥𝑥−1)(𝑥𝑥+1)2
 I vLj;Jiuf;f. ,jpypUe;J 

∫ 1
(1−𝑒𝑒−𝑥𝑥)(𝑒𝑒𝑥𝑥+1)2

 𝑑𝑑𝑑𝑑  If; fhz;f. 

 

(c)  ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥𝑏𝑏
𝑎𝑎 = ∫ 𝑓𝑓(𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥)𝑑𝑑𝑥𝑥𝑏𝑏

𝑎𝑎  vdf; fhl;Lf. ,jpypUe;J 

 

 �
cos2�𝜋𝜋𝜋𝜋8 �

𝑥𝑥(4−𝑥𝑥)
𝑑𝑑𝑥𝑥

3

0

= 1
4

ln 3 vdf; fhl;Lf. 

 

 

 

16.   
 

(a)   𝑥𝑥2 + 𝑦𝑦2 + 2𝑔𝑔𝑔𝑔 + 2𝑓𝑓𝑓𝑓 + 𝐶𝐶 = 0  vDk; tl;lkhdJ 𝑥𝑥 mr;irj; njhLk; vdpd;  

𝑔𝑔2 = 𝑐𝑐 vdTk; 𝑓𝑓2 > 𝑐𝑐 vdpd; 𝑦𝑦 mr;ir ntl;Lk; vdTk; ,t; ntl;Lk; ehzpd; 

ePsk; 2�𝑓𝑓2 − 𝑐𝑐 vdTk; fhl;Lf. Xu; tl;lkhdJ 𝑥𝑥 mr;ir Gs;sp 𝐴𝐴(𝑎𝑎, 0) ,y; 

njhLk; mNjNtis Neu; 𝑦𝑦 mr;ir 𝐵𝐵,𝐶𝐶 vDk; Gs;spfspYk; ntl;bf; nfhz;L 

nry;fpwJ.  𝐵𝐵𝐵𝐵 = 𝑙𝑙 vdpd; ,t;tl;lj;jpd; rkd;ghL                               

(𝑥𝑥 − 𝑎𝑎)2 + �𝑦𝑦 − √𝑙𝑙2+4𝑎𝑎2

2
�
2

=  𝑙𝑙
2+4𝑎𝑎2

4
 vdf;fhl;Lf 𝑎𝑎 =12 > 𝑙𝑙 =10 vdpd; 

Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 apd; gug;igf; fhz;f. 

 

(b)   Xu; Neu; NfhlhdJ. NfhL 5𝑥𝑥 − 𝑦𝑦 − 4 = 0 I Gs;sp  𝑃𝑃  apYk; NfhL     

3𝑥𝑥 + 4𝑦𝑦 − 4 = 0 I Gs;sp 𝑄𝑄 tpYk; ntl;bf; nfhz;L nry;fpwJ. 𝑃𝑃𝑃𝑃 tpd; 
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eLg;Gs;sp 𝑀𝑀 ≡(1>5) MFk;. 𝑚𝑚 vd;gJ NfhL 𝑃𝑃𝑃𝑃tpd; gbj;jpwd; vdpd;      

𝑃𝑃 = �9−𝑚𝑚
5−𝑚𝑚

, 25−𝑚𝑚
5−𝑚𝑚

�  vdTk; 𝑄𝑄 = �4𝑚𝑚−16
4𝑚𝑚+3

,𝑚𝑚+15
4𝑚𝑚+3

�   vdTk; fhl;b 𝑃𝑃𝑃𝑃 tpd; 

rkd;ghl;ilf; fhz;f. 

 

 

17.  
(a) tof;fkhd Fwpg;gPl;by; Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 ,y; ird; newp> Nfhird; newpiaf; 

$Wf. Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 ,y; tof;fkhd Fwpg;gPl;Lld; 𝑐𝑐𝑐𝑐𝑐𝑐(𝐴𝐴 − 𝐵𝐵) = 61
64

 vdpd; 
2 sin(𝐴𝐴 + 𝐵𝐵) cos(𝐴𝐴 − 𝐵𝐵) = sin 2𝐴𝐴 + sin 2𝐵𝐵 vDk; KbitAk; , ird; 
newpiaAk; gad;gLj;jp  

𝑎𝑎 cos𝐴𝐴 + 𝑏𝑏 cos𝐵𝐵 = 61
64

 𝑐𝑐vdf; fhl;Lf. ,jpypUe;J 𝑎𝑎 =  2 ,𝑏𝑏 =  3 vdpd;   
 𝑐𝑐 =  4 vdf;fhl;Lf. 

(b) 𝑡𝑡 = tan 𝜃𝜃
2
 vdpd; 𝑠𝑠𝑠𝑠𝑠𝑠 𝜃𝜃 = 2𝑡𝑡

1+𝑡𝑡2
 , 𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 = 1−𝑡𝑡2

1+𝑡𝑡2
  vd;Dk; KbTfisg; ngWf. 

NkYk;  
1+sin𝜃𝜃
3+2 cos𝜃𝜃

= (1+𝑡𝑡)2

5+𝑡𝑡2
   vdf; fhl;b ,jpypUe;J 𝑡𝑡  ,d; vy;yh 

nka;g;ngWkhdq;fspw;Fk;  

0 ≤ 1+sin𝜃𝜃
3+2 cos𝜃𝜃

≤ 6
5
  vdf; fhl;Lf. 

 

(c) cos 𝑥𝑥+cos 2𝑥𝑥+cos 3𝑥𝑥 = sin𝑥𝑥+sin 2𝑥𝑥 Ij; jPu;f;f. 
𝛼𝛼 = tan−1 5

12
 ,𝛽𝛽 = tan−1 3

4
 vdj; jug;gLk;NghJ  

𝑐𝑐𝑐𝑐𝑐𝑐(𝛼𝛼 − 𝛽𝛽) = 63
65

  vdf; fhl;Lf. 
sin(𝛼𝛼 − 𝛽𝛽) ,d; ngWkhdj;ij ca;j;jwpf. 
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PART 1 

1. 2𝑚 jpzpTila Nfhsk; 𝐴, fjp 2𝑢 cld; ,aq;fp mNj jpirapy; fjp 𝑢 cld;

,aq;Fk; 𝑚 jpzpTila Nfhsk; 𝐵 cld; NkhJfpwJ. gpd;du; Nfhsk;  𝐵 MdJ

epiyf;Fj;jhd xg;gkhd Rtnuhd;wpidr; nrq;Fj;jhf NkhJfpd;wJ. 𝐴 ,w;Fk; 𝐵

,w;FkpilNaahd kPsikTf;Fzfk; 
1

2
 MfTk; 𝐵 ,w;Fk; RtUf;Fkpilapyhd

kPsikTf;Fzfk; 
3

4
   MfTkpUg;gpd; 𝐴 ,w;Fk;  𝐵 ,w;FkpilNa kPz;Lk; xU

NkhJif eilngWk; vdf; fhl;Lf.

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

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

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

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

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

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

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

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

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

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

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

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

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

2. fpilj; jiuapy; cs;s Gs;sp 𝑂 tpypUe;J epiyf;Fj;Jj;jsj;jpy;  𝑢𝒊 + 2𝑢𝒋

Ntfj;Jld; vwpag;gLk; Jzpf;if xd;wpd; fpil> epiyf;Fj;J ,af;fq;fSf;fhd

Ntf - Neu tiuGfis Jzpf;if jiuia mbf;Fk; tiuf;Fk; jdpj;jdpNa

tupg;glj;jpy; tiuf. fpil> epiyf;Fj;J fjpfs; Kjypy; rkdhFk; fzj;jpy; fpil>

epiyf;Fj;J ,lg;ngau;r;rpfSf;F ,ilapyhd tpfpjj;ijf; fhz;f.

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

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

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

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

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

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

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

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

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

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

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
All University 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; 
mgptpU All University Students’ Development Association Vavuniya District  All University Students’ Development Association Vavuniya District  All University Students’ Development Association All Vavuniya 
dimsdj;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; mgp

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

(KOg; gjpg;GupikAilaJ / All Rights Reserved) 
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3. cUtpy; 𝐴, 𝐵, 𝐶 Mfpad KiwNa 3𝑚,𝑚, 2𝑚 

jpzpTs;s Jzpf;iffshFk; ,q;F 2𝑚 

jpzpTs;s Jzpf;ifahdJ 𝑀 jpzpTs;s 

xg;ghd fg;gpd; NkNy itf;fg;gl;Lk;> 𝐴, 𝐵 

Mfpa Jzpf;iffs; Xu; ,Nyrhd ePl;lKbahj 

,ioapy; njhLf;fg;gl;Lk; Jzpf;if 𝐶 ahdJ 

xg;gkhd rpwpa fg;gpapd; Nkyhfr;nry;Yk; 

NtNwhu; ,Nyrhd ePl;lKbahj  ,ioapdhy; 

,izf;fg;gl;Lk;> njhFjp Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. ,ioapYs;s 

,Oitiaj; Jzptjw;Fg; NghJkhd rkd;gLfis vOJf. 

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

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

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

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

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

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

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

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

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

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

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

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

4. 𝑀 𝑘𝑔 jpzpTila tz;b Neu;r; rkjs tPjpapNy nry;Yk; NghJ mJ 

milaf;$ba cau;fjp 𝑢 𝑚𝑠−1MFk;. mt;tz;b fpilAld; 𝛼 rha;e;Js;s 

rha;jsj;jpy; Nky; Nehf;fp ,aq;Fk; NghJ milaf;$ba cau;fjp 
𝑢

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

MdJ vg;NghJk; 𝑅 = 𝑘𝑤2𝑁 MFk;; .,q;F 𝑤 MdJ 𝑚𝑠−1 ,y; tz;bapd; 

fjpAk;> 𝑘 khwpypAk; MFk;. 𝑘 =
4𝑀𝑔 𝑠𝑖𝑛 𝛼

7𝑢2
 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

      gf;fk; 3 Ig; ghu;f;f 
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5. Miu 𝑙 I cilaJk; ikak; 𝑂 ,y; 
7𝜋

6
 Nfhzk; 

mikf;Fk; tpy; tbtpYs;s 𝐴𝐶𝐵 vd;Dk; xg;gkhd 

nky;ypa Foha; cUtpy; fhl;lg;gl;Ls;sJ. Kid 𝐴 apy; 

𝑚 jpzpTs;s Jzpf;if 𝑃 nkJthf tpotplg;gLfpd;wJ. 

𝑃 nkJthf tpOk; fzj;jpy; epiyf;Fj;jhff; fPo; Nehf;fp 

𝑢 Ntfj;Jld; ,aq;Fk; jpzpT 𝑚 I cila NtnwhU 

Jzpf;ifahdJ 𝑃 cld; Nkhjp mjDld; ,ize;J FohapDs;Ns 

,aq;Ffpd;wJ. Kid 𝐵 I kl;Lkl;lhfr; Nru;j;jpj; Jzpf;if mile;jJ vdpd;> 

𝑢 = 2√𝑔𝑙 vdf; fhl;Lf.  

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝑂 cw;gj;jpahf ,Uf;f 𝐴, 𝐵 vd;gtw;wpd; jhdf;fhtpfs; KiwNa 𝑎 = 𝑖 + 2 𝑗 , 𝑏 =

2  𝑖 −  𝑗  MFk;. 𝜆 > 𝜇 MapUf;f 𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝜆𝑎 MfTk; 𝑂𝐷⃗⃗⃗⃗⃗⃗ = 𝜇𝑏 MfTk; 

,Uf;fj;jf;fjhf 𝐶, 𝐷 Mfpa Gs;spfs; njupag;gl;Ls;sd. 𝐴𝐵 ⃗⃗ ⃗⃗ ⃗⃗   , 𝐶𝐷⃗⃗⃗⃗  ⃗Mfpatw;iw 

fhz;gjd; %yk; 𝐴𝐵 ⊥ 𝐶𝐷 MfTk; 𝐶𝐷⃗⃗⃗⃗  ⃗ ,d; gUkd; 2√10 MfTk; ,Ug;gpd; 𝜆, 𝜇 

If; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

      gf;fk; 4 Ig; ghu;f;f 
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7. 𝑤1, 𝑤2, 𝑤1 vDk; epiwfs; xU ePl;lKbahj 

,iof;F ,izf;fg;gl;L  rkepiyapy; ,Ug;gij 

glk; fhl;Lfpd;wJ. 
𝑤1

𝑤2
=

𝑐𝑜𝑡𝛽 −𝑐𝑜𝑡 𝛼

2 𝑐𝑜𝑡 𝛼
 vdf; fhl;Lf 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

8. xU fulhd rha;jsnkhd;wpd; kPJ Xa;tpw; fplf;Fk; 𝑊 epiwAila xU Nfhsk;> 

Nfhsj;jpd; kpf cau;e;j Gs;spiaAk; mj;jsj;jpy; cs;s Gs;spiaAk; 

,izf;Fk; xU fpil ,ioapdhNy jhq;fg;gLfpd;wJ. mj;jsj;jpd; 

fpilAldhd rha;Tf; Nfhzk; ∝ ck; jsj;jpw;Fk; Nfhsj;jpw;Fk; ,ilapyhd 

cuha;Tf;Nfhzk; 𝜆 ck; vdpd; ∝≤ 2𝜆 vdTk; ,ioapy; cs;s ,Oit 

𝑊 𝑡𝑎𝑛
∝

2
 vdTk; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

      gf;fk; 5 Ig; ghu;f;f 
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9. 𝐴, 𝐵 vd;gd ahjhapDk;  ,U epfo;r;rpfs;                                  

𝑝(𝐴 ∩ 𝐵′) = 0.20, 𝑝(𝐴′ ∩ 𝐵) = 0.15, 𝑝(𝐴 ∩ 𝐵) = 0.10  vdj;jug;gl;Ls;sd. ,q;F 

𝐴′, 𝐵′ vd;gd KiwNa 𝐴, 𝐵 vd;gtw;wpd; epug;G epfo;r;rpfisf; Fwpf;fpd;wd. 

𝑝(𝐴 ∪ 𝐵) = 0.45 vdTk; 𝑝(𝐵 𝐴⁄ ) =
1

3
 vdTk; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. nghypj;jPd; igfspy; rPdp nghjp nra;ag;gLk; mNj Ntis cw;gj;jpahsu; 

xt;nthd;wpYk; 50𝐾𝑔 ,Ug;gjhf cupik NfhUfpd;whu;. cs;sgbahd epiwfs; 

mwpag;glhj mj;jifa 100 igfSf;Fg; gpd;tUk; jfty;fs; 

jug;gl;Ls;sd. ∑ (𝑥𝑖 − 50)100
𝑖=1 = 57.2 ck; ∑ (𝑥𝑖 − 50)2100

𝑖=1 = 95.1 ck; MFk;; 

,q;F 𝑥𝑖(𝑖 = 1,2,3, ………100) ,dhy; 𝑖 MtJ igapd; cs;sgbahd epiw 

Fwpg;gplg;gLfpd;wJ. nghUj;jkhd Vfgupkhz cUkhw;wj;ijg; gad;gLj;jp 

my;yJ NtW tpjkhf> 100 igfspd; cs;sgbahd epiwfspd; ,iliaAk; 

khww;wpwidAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

      gf;fk; 6 Ig; ghu;f;f 
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PART II 
11.  

(a) t=0 ,y; Xa;tpypUe;J ,aq;f Muk;gpf;Fk; gY}d; xd;W jiuapypUe;J 

Nky;Nehf;fp 𝑓 (>
𝑔

2
) vDk; Mu;KLfYld; gazpf;fpd;wJ. Neuk; t=T 

,y; gY}dpypUe;J ge;J xd;W nkJthf tpotplg;gLfpd;wJ. ge;J 

tpotplg;gl;l fzj;jpypUe;J gY}dhdJ 2𝑓 vDk; mku;KLfYld; 

,aq;fp Xa;Tf;F te;J tspapy; epiyahf kpjf;fpd;wJ. ge;jhdJ 

GtpaPu;g;gpd;fPo; ,aq;fp gY}d; Xa;tile;J rpwpJ Neuj;jpd; gpd;du; 

kPz;Lk; gY}id milfpd;wJ. ge;J> gY}d; Mfpatw;wpd; 

,af;fq;fSf;fhd Ntf-Neu tiuGfis xNu glj;jpy; tiuf. 

i. ge;jhdJ jiuf;F Nky; milAk; mjpcau; cauk; 
𝑓𝑇2

2𝑔
(𝑓 + 𝑔) 

vdf;fhl;Lf.  

ii. ge;jhdJ mjp cau; Gs;spia milAk;NghJ ge;jpw;Fk; 

gY}dpw;Fk; ,ilapyhd J}uk; 
𝑓𝑇2

4𝑔
(2𝑓 − 𝑔) vdf;fhl;Lf. 

iii. Neuk; 𝑡 = 𝑇 (1 +
𝑓

𝑔
+ 

√2𝑓(2𝑓−𝑔)

2𝑔
 ) ,y; ge;J kPz;Lk; gY}id 

milfpd;wJ vdf;fhl;Lf. 

 

(b) njw;F Nehf;fpf; fjp 𝑢𝐾𝑚ℎ−1 cld; nry;Yk; Nghu;f;fg;gy; xd;wpd; 

fg;upd; jdJ  fg;gypypUe;J J}uk; 𝑑 𝐾𝑚 Nkw;Nf tlf;fpypUe;J 30° 

fpof;fpy; fjp 𝑢√3𝐾𝑚ℎ−1 cld; nry;tJ Nghy; Njhd;Wk; Xu; 

vjpupf;fg;giyf; fhz;fpwhu;. 

i. vjpupf;fg;gypd; Ntfj;ijf; fhz;f.  

ii. ,U fg;gYk; xd;Wf; nfhd;W fpl;l ,Uf;Fk; NghJ Nghu;f; 

fg;gypypUe;J vjpupf; fg;gypd; jpirNfhisAk; mt;tpU 

fg;gy;fSf;Fk; ,ilNaAs;s kpff; FWfpa J}uj;ijAk; fhz;f. 

iii. Nghu;f;fg;gy; 0.9𝑑𝐾𝑚 RLk; tPr;ir cilanjdpd; vjpupf; fg;gy; 

Neuk; 12√2
𝑑

𝑢
 epkplj;jpw;F Nghu;f;fg;gypd; jhf;FjYf;F cl;glj; 

jf;fnjdf; fhl;Lf.    

  

                                                         

      gf;fk; 7 Ig; ghu;f;f 

AUSD
AV
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12.  

(a) jug;gl;l cUtpy; 𝐵𝐴̂𝐻 = ∝,

𝐴𝐵̂𝐶 = 2 ∝ MfTs;sJk; 𝐴𝐵 

If; nfhz;l Kfk; Xu; xg;gkhd 

fpil epyj;jpd; kPJ itf;fg;gl;l 

𝑀 jpzpTila xg;gkhd rPuhd 

Fw;wpapd; Gtpapu;g;G 

ikaj;jpD}lhf cs;sJkhd 

epiyf;Fj;J FWf;Fntl;lhFk;. 𝐴𝐻, 𝐵𝐶 vd;gd mjidf; nfhz;Ls;s 

Kfj;jpd; Xu; mjpAau; rupTf; NfhlhFk;.  𝐴𝐻,𝐵𝐶 Mfpa Kfq;fspy; 

KiwNa 𝑚, 2𝑚 jpzpTfisf; nfhz;l 𝑃,𝑄 vDk; Jzpf;iffshdJ 

NkNy fhl;lg;gl;Ls;sthW epiyg;gLj;jg;gl;l xg;gkhd fg;gpfspD}lhfr; 

nry;Yk; ,Nyrhd ePl;lKbahj ,iofspdhy; ,UKidfspYk; 

,izf;fg;gl;Ls;sJ. njhFjp Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. 

Jzpf;if 𝑃 ahdJ fg;gp 𝐺 I milahjpUf;FkhWk;> Jzpf;if 𝑄 

ahdJ 𝐵 milahjpUf;FkhWk; ,Uf;Fk; NghJ fg;gp njhlu;ghf 

Jzpf;iffs; 𝑃, 𝑄 ,d; Mu;KLfiyj; Jzptjw;Fg; NghJkhd 

rkd;ghLfisg; ngWf. 
 

(b) glj;jpy; fhl;lg;gl;lthW 

ikak; 𝑂 ,y; 150° 

Nfhzj;ij vjpuikf;Fk; 

2𝑎 MiuAila 

tl;ltbt xg;gkhd 

Foha; 𝐵𝐶𝐷 MdJ 𝑂𝐵 

fpilahf ,Uf;FkhW 

fpilj;jiu xd;wpy; epiyf;Fj;jhf epiyg;gLj;jg;gl;L Kid 𝐵 cld; 

glj;jpy; fhl;lg;gl;lthW rk MiuAk; 𝑎 ePsKk; cs;s 𝐴𝐵 vd;Dk; 

xg;gkhd Foha; ,izf;fg;gl;L 𝑚 jpzpTs;s Jzpf;if xd;W 𝐴 ,y; 

,Ue;J FohapDs; nkJthf tplg;gLfpd;wJ. njhlUk; ,af;fj;jpy; 

Jzpf;if 𝑂𝐵 f;F fPNo 𝑂𝐵 cld; 𝜃 Nfhzj;jpy; cs;s NghJ 

 

      gf;fk; 8 Ig; ghu;f;f 
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AV
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i. Jzpf;ifapd; Ntfj;ijAk; Jzpf;if kPjhd kWjhf;fj;ijAk; 

fhz;f. 

ii. Jzpf;if 𝐷 ,d; CL ntspNaWk; fjpiaf; fhz;f. 

iii.  Jzpf;if 𝐷 ,d; Clhf ntspNawp 𝐶 ,y; ,Ue;J √3𝑎 + 𝑥 

J}uj;jpy; jiuia mbf;Fk; vdpd; 𝑥2 − 2√3𝑎𝑥 − 2𝑎2 = 0vd fhl;Lf. 

 

13. 𝑎 MiuAila xg;gkhd nky;ypa tl;ltbtkhd 

tl;lf;Foha; xd;W glj;jpy; fhl;lg;gl;Ls;sthW 

epiyf;Fj;Jj; jsk; xd;wpy; 

epiyg;gLj;jg;gl;Ls;sJ. FohapDs; 𝑚, 3𝑚 

jpzpTs;s ,U Jzpf;iffs; 𝑃,𝑄 vd;gd 

𝜋𝑎

2
 ePsKila ePsh ,ionahd;wpdhy;  

,izf;fg;gl;L 𝑃 MdJ cr;rpapy; ,Uf;FkhWk; 

,io ,Wf;fkhf ,Uf;FkhW itj;J nkJthf ,aq;f tplg;gLfpd;wd. 𝑂 

ikak; 

I. 𝑡 Neuj;jpd; gpd; 𝑂𝑄 jpUk;gpa Nfhzk; 𝜃 vdpd;       

2𝑎 (
𝑑𝜃

𝑑𝑡
)
2
= 𝑔(1 − cos 𝜃 + 3 sin 𝜃) vd fhl;Lf. 

 (,io njha;tilatpy;iy vdf; nfhs;f.) 

II. 𝑃 ,w;Fk; Fohapw;Fk; ,ilapYs;s kWjhf;fj;ij 𝑚,𝑔, 𝜃 rhu;gpy; 

fhz;f. 

III. 𝑎
𝑑2𝜃

𝑑𝑡2
 I 𝑔, 𝜃 rhu;gpy; fz;L ,ioapYs;s ,ioitia 𝑚,𝑔, 𝜃 

rhu;gpy; fhz;f. 

IV. ,ioahdJ njha;tilAk; NghJ 𝜃 = 𝜋
4⁄  vdf; fhl;Lf 

 

14.  

(a) cw;gj;jp 𝑂 Fwpj;J Gs;spfs; 𝐴, 𝐵 ,dJ jhdf; fhtpfs; KiwNa 𝑎, 𝑏 

MFk;. Gs;sp 𝑃 ahdJ 𝑂𝑃⃗⃗⃗⃗  ⃗ = 4𝑂𝐵⃗⃗ ⃗⃗  ⃗MFkhWk; Gs;sp 𝑄 MdJ 𝐴𝐵 ,d; 

eLg;Gs;spahFkhWk; cs;s Gs;spfs; MFk;. Gs;sp 𝑅 MdJ 𝑂𝑄 ∶ 𝑄𝑅 =

5 ∶ 3 MFkhW ePl;lg;gl;l 𝑂𝑄 kPJ cs;s Gs;spahFk;. 𝑂𝑄⃗⃗⃗⃗⃗⃗ , 𝑂𝑅⃗⃗ ⃗⃗  ⃗, 𝐴𝑅⃗⃗⃗⃗  ⃗, 𝑅𝑃⃗⃗⃗⃗  ⃗ 

Mfpatw;iw 𝑎, 𝑏 Mfpatw;wpd; rhu;gpy; fhz;f.  

      gf;fk; 9 Ig; ghu;f;f 
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𝐴, 𝑅, 𝑃 vd;gd xU Neu;Nfhl;by; ,Uf;Fk; vdf; fhl;b> 𝐴𝑅 ∶ 𝑅𝑃 vDk; 

tpfpjj;ijf; fhz;f.  

 𝑂𝑆⃗⃗⃗⃗  ⃗ =  𝜇𝑂𝑄⃗⃗⃗⃗⃗⃗  MFkhW cs;s Gs;sp 𝑆 vdf; nfhs;Nthk;. 𝑃𝑆 rkhe;juk; 𝐵𝐴 

vdpd;  𝜇 ,idf; fhz;f. 

 

(b) 𝑂 vd;Dk; Gs;sp Fwpj;J 𝐴, 𝐵, 𝐶 vd;Dk; Gs;spfspd; jhdf;fhtpfs; 

KiwNa 𝑎, 𝑏, 𝑐 MFk;. jsk; 𝐴𝐵𝐶 apy; Gs;sp 𝑂 cz;L. 𝑂𝐴 ⊥ 𝐵𝐶,𝑂𝐵 ⊥

𝐴𝐶 vdpd;> 𝑂𝐶 ⊥ 𝐴𝐵 vd fhl;Lf.  

                                                                     

(c) 𝐴𝐵𝐶𝐷𝐸𝐹 vd;gJ 4𝑚 gf;fKs;s Xu; xOq;fhd mWNfhzp MFk;.  

𝐵𝐴⃗⃗⃗⃗  ⃗, 𝐴𝐶⃗⃗⃗⃗  ⃗, 𝐶𝐷⃗⃗⃗⃗  ⃗, 𝐷𝐸⃗⃗ ⃗⃗  ⃗, 𝐸𝐹⃗⃗⃗⃗  ⃗, 𝐴𝐸⃗⃗⃗⃗  ⃗ topNa KiwNa 6,2√3, 2,1,1, √3 𝑁 tpirfs; 

jhf;Ffpd;wd. 

i. 𝐴𝐵⃗⃗⃗⃗  ⃗ ,w;Fr; rkhe;jukhd jpirapy; tpirfspd; Jzpj;j gFjpfspd; 

ml;rufzpjf; $l;Lj;njhifiaf; fhz;f. 

ii. 𝐴𝐸⃗⃗⃗⃗  ⃗ ,w;Fr; rkhe;jukhd jpirapy; tpirfspd; Jzpj;j gFjpfspd; 

ml;rufzpjf; $l;Lj;njhifiaf; fhz;f. 

iii.   tpisAisf; fhz;f. 

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

v. tpisAs; tpiria 𝐶 apy; jhf;FkhW nra;tjw;F Nru;f;f Ntz;ba 

,izapd; gUkidAk; Nghf;ifAk; fhz;f. 

 

15.  

(a) rPuhd Nfhnyhd;W ePsq;fs; 𝑙, 2𝑙, 𝑙 MFkhW KiwNa 𝐴𝐵, 𝐵𝐶, 𝐶𝐷 

vd;Dk; Jz;Lfshf ntl;lg;gl;Ls;sJ. 𝐵, 𝐶 apy; xg;gkhd 

%l;lg;gl;Ls;sd. ,j;njhFjpahdJ mr;R fpilahfTs;s xg;gkhd 

cUisnahd;wpd; kPJ rkepiyapy; fhzg;gLfpwJ. mg;NghJ 𝐵𝐶 ,d; 

eLg;Gs;spAk; Kidfs; 𝐴, 𝐷 vd;gdTk; cUisAld; 

njhLifAWfpd;wd. cUisapd; Miu 2𝑙 ck;> mjd; ikak; 𝑂 

ck; ntl;Ltjw;FKd; Nfhypd; epiw 𝑤 ck; vdpd; 
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i. cUisAld; 𝐵𝐶apd; eLg;Gs;sp njhLifAWk; Gs;spapYs;s 

kWjhf;fk; 
91𝑊

100
 vdf; fhl;Lf. 

ii. %l;L 𝐶 ,Ys;s kWjhf;fj;ijf; fhz;f. 

 

 

(b) 𝐴𝐵, 𝐵𝐶, 𝐶𝐷, 𝐷𝐴,𝐷𝐵 vd;Dk; ,Nyrhd 

Nfhy;fis mtw;wpd; Kidfspy; RahjPdkhf 

%l;br; nra;ag;gl;lJk; %l;L 𝐴 gw;wp xU 

epiyf;Fj;Jj; jsj;jpy; miraj;jf;fJkhd xU 

rl;lg;gly; cUtpy; fhl;lg;gl;Ls;sJ.  𝐴𝐵 = 𝐶𝐷 = 3𝑎, 𝐵𝐶 = 𝐷𝐴 =

5𝑎, 𝐷𝐵 = 4𝑎 MFk;. %l;L 𝐶 ,y; xU epiw 𝑊 njhq;ftplg;gl;L> 

mJ 𝐴𝐵, 𝐷𝐶 Mfpad fpilahfTk; 𝐵𝐷 epiyf;Fj;jhfTk; ,Uf;f 

%l;L 𝐷 ,y; 𝐶𝐷 topNa gpuNahfpf;fg;gLk; xU fpil tpir 𝑃 

,dhy; ehg;gj;jpy; Ngzg;gLfpd;wJ. 𝑃I 𝑊 ,y; fhz;f. 

 

Nghtpd; Fwpg;gPl;ilg; gad;gLj;jp xU jifg;G tupg;glj;ijg; 

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

jifg;Gfisf; fhz;f. ,it ,Oitfsh> cijg;Gfsh vdf; 

Fwpg;gpLf. 

 

 

16.   

𝑎 MiuAila rPuhd jpz;kf; Nfhsj;jpy; cU (i) ,y; fhl;lg;gl;lijg; Nghy 

mjd; ikak; 𝑂 tpypUe;J 𝑏 J}uj;jpy; ntl;b ngUk;gFjpia mfw;Wtjhy; 

jpz;k Nfhsj;Jz;lk; ngwg;gLfpwJ.                             
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,jd; GtpaPu;g;G ikak; Nfhsj;jpd; ikak; 𝑂 tpypUe;J 
3(𝑎+𝑏)2

4(2𝑎+𝑏)
 vDk; 

J}uj;jpy; cz;L vd njhifaply; %yk; fhl;Lf. ,jpypUe;J rPuhd 𝑎 

MiuAila jpz;k miuf;Nfhsj;jpd; GtpaPu;g;G ikaj;ij ca;j;jwpf. 𝑟 

MiuAila rPuhd jpz;k miuf;NfhsKk; 𝑟 MiuAila rPuhd jpz;k 

nrt;tl;lf;$k;Gk; mtw;wpd; jsKfq;fs; rupahfg; nghUe;jf; $bathW 

xl;lg;gl;L Mf;fg;gl;l Nru;j;jpg; nghUs; xd;W cU (ii) ,y; fhl;lg;gl;Ls;sJ. 

mlu;j;jpfs; vy;yhk; xNu msthdJ vdf; nfhz;L Nru;j;jpg; nghUspd; 

jpzpT ikak; mjd; rkr;rPur;rpd; kPJ 𝑂′ ,y; ,Ue;J J}uk; 
𝑟|𝑡𝑎𝑛2∝−3|

8+4 tan∝
 ,y; 

,Uf;fpwnjdf; fhl;Lf.   ,f;$l;Lly; MdJ cU (iii) ,y; fhl;bthW 

fpilj;jiu kPJ itf;fg;gl;L Xa;tpy; gpbj;J tpLtpf;fg;gLfpwJ. gpd;tUk; 

epge;jidfspy; vd;d eilngWk; vd tpsf;Ff. 

(a) ∝< tan−1(√3)                (b)  ∝> tan−1(√3)                (c)  ∝= tan−1(√3) 

 
17.  

(a) xU ngl;bapy; epwk; jtpur; ru;trkkhd MW rptg;Gg; ge;JfSk; %d;W 

gr;irg; ge;JfSk; %d;W ePyg; ge;JfSk; cs;sd. xU ge;J 

vOkhw;whfg; ngl;bapypUe;J ntspNa vLf;fg;gLfpd;wJ. ge;J ePyg; 

ge;jhf ,Ug;gjw;fhd epfo;jfitf; fhz;f. ntspNa vLf;fg;gLk; 

ge;J gr;irg; ge;jhf my;yJ rptg;Gg; ge;jhf ,Ug;gpd;> Nkyjpfkhf 

xU rptg;Gg; ge;Jk; Nkyjpfkhf xU ePyg; ge;Jk; njhlf;fg; ge;Jld; 

ngl;bapy; Nru;f;fg;gLfpd;wd. ntspNa vLf;fg;gLk; ge;J ePyg; ge;jhf 

,Ug;gpd;> gpujpitg;G ,y;iy. 

,g;NghJ Xu; ,uz;lhk; ge;J ngl;bapypUe;J vOkhw;whf ntspNa 

vLf;fg;gLfpd;wJ. ntspNa vLf;fg;gLk; ,uz;lhk; ge;J ePyg; ge;jhf 

,Ug;gjw;fhd epfo;jfT ahJ? 

ntspNa vLf;fg;gLk; ,uz;lhk; ge;J ePyg; ge;J vdj; jug;gl;bUg;gpd;> 

ntspNa vLf;fg;gLk; Kjw; ge;J ePyg; ge;jhf ,Ug;gjw;fhd 

epfo;jfitf; fhz;f. 
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*** 

(b) ,il 𝑥 IAk; epaktpyfy; 𝑆𝑥 IAk; cila {𝑥1, 𝑥2, ……… . 𝑥𝑛} vd;Dk; 

𝑛 vz;fspd; njhil 𝑖 = 1,2,……… . 𝑛 ,w;F 𝑦𝑖 = 𝑎𝑥𝑖 + 𝑏 vd;Dk; 

R+j;jpuj;jpd; %yk; {𝑦1, 𝑦2, ……… . 𝑦𝑛} vd;Dk; 𝑛 vz;fspd; njhilahf 

cUkhw;wg;gLfpwJ. ,q;F 𝑎, 𝑏 Mfpad khwpypfs; {𝑦1, 𝑦2, ……… . 𝑦𝑛} 

vd;Dk; 𝑛 vz;fspd; njhilapd; ,ilAk; epak tpyfYk; KiwNa 

𝑦, 𝑆𝑦 vdf; nfhs;Nthk;. 𝑦 = 𝑎𝑥 + 𝑏, 𝑆𝑦 = |𝑎|𝑆𝑥 vdf; fhl;Lf.  

xU Fwpj;j guPl;irapy; ,ize;j fzpjk; ngsjpftpay; vd;Dk; 

ghlq;fspw;Fj; Njhw;wpa guPl;rhu;j;jpfspd; Gs;spfspd; ,ilfSk; 

epaktpyfy;fSk; gpd;tUk; ml;ltizapy; fhzg;gLfpwd. 

 ,il epaktpyfy; 

,ize;j fzpjk; 𝑚 15 

ngsjpftpay; 45 𝑝 

 

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

20 MfTk; ,Uf;FkhW Vfgupkhz Kiwahf mstpilahf;fg;gl;Ls;sd 

vdf; nfhs;Nthk;. xU Fwpj;j guPl;rhu;j;jpapd;  njhlf;fg;Gs;spfSk; 

mstpilahf;fg;gl;l Gs;spfSk; fPNo fhzg;gLfpd;wd. 

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

Gs;sp 

,ize;j fzpjk; 40 40 

ngsjpftpay; 61 65 

 

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

guPl;rhu;j;jpfs; jkJ tpilj;jhs;fis kPsha;T nra;tjw;F tpz;zg;gpf;f 

mDkjpf;fg;gl;ldu; kPsha;tpw;Fg; gpd;du; guPl;irf;Fj; Njhw;wpa 

guPl;rhu;j;jpfspd; nkhj;j vz;zpf;ifapy; 1% MNdhupd; ,ize;j fzpj 

ghlg; Gs;spfs; khw;wg;gl;ld. guPl;rhu;j;jpfspd; ,ize;j fzpj ghlj;jpy; 

Gs;spkhw;wk; ngw;w khztu;fspd; Gs;spfspd; ,il 60 ,ypUe;J 64 ,w;F 

mjpfupj;jJ. ,ize;j fzpj ghlj;jpw;F Njhw;wpa vy;yhg; 

guPl;rhu;j;jpfspdJk; kPsha;tpd; gpd;du; cs;s Gs;spfspd; ,iliaf; fhz;f. 
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