
   

 

 

 

 

 

 

 

   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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[ gf; 2  [g; ghu;f;f. 



                                   

                                    gFjp-A 

1. fzpjj;njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh Neu;epiw vz; n  ,w;Fk; 

∑ 3𝑟 − 1 =
𝑛

2

𝑛
𝑟=1 (3𝑛 + 1) vd epWTf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2. xNu tupg;glj;jpy; 𝑦 = −|𝑥| + 2 , 𝑦 = |𝑥 − 2| Mfpatw;wpd; tiuGfis tiuf. ,jpypUe;J 
|𝑥 − 1| + |𝑥| ≥ 1 vDk; rkdpypiaj; jPu;f;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.………………………………………………………………………………………………………………………………………………………………………… 
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3. Xu; Mfd; tupg;glj;jpy; 𝐴𝑟𝑔(𝑍 − 3𝑖 + 1) =
𝜋

6
 ,idj; jpUg;jpahf;Fk; rpf;fnyz; 𝑍 ,d; xOf;ifg; 

gUk;gbahf tiuf. ,jpypUe;J 𝐴𝑟𝑔(𝑍̅ + 3𝑖 + 1) = −
𝜋

6
 Mf ,Uf;fj;jf;fjhf |𝑍 − 5𝑖| ,d; 

,opTg; ngWkhdj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

4. ATTENTION vd;w nrhy;ypYs;s vy;yh vOj;Jf;fisAk; gad;gLj;jp nra;af;$ba tupir 
khw;wq;fspd; vz;zpf;if ahJ? ,tw;Ws; vj;jidapy;,  

I. capu; vOj;Jf;fs; xUkpf;f ,Uf;Fk;. 
II. N ,y; njhlq;fp N ,y; KbtilAk;. 
………………………………………………………………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………………………………………………………………… 
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5. lim
𝑥→

𝜋

3

tan(𝜋(𝑥−3))

√𝑥2−5−2
= 2

𝜋

3
 vd epWTf 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. tisap 𝑦 = √
8𝑥+1

4𝑥2+9
 , 𝑦 = 0 , 𝑥 = 0, 𝑥 = 1 vd;gtw;why; cs;slf;fg;gLk; gpuNjrj;ij 𝑥-mr;Rg;gw;wp 

4 nrq;Nfhzq;fspD}lhf Row;wg;gLk; NghJ ngwg;gLk; jpz;kj;jpd; fdtsT 𝜋{ln (
13

9
) +

1

6
tan−1(

2

3
)} fd myFfs; vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.………………………………………………………………………………………………………………………………………………………………………… 
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7. mjpgutisap 
𝑥2

16
−

𝑦2

25
= 1 ,y; cs;s Gs;sp P (4 sec 𝜃, 5 tan 𝜃) ,y; cs;s njhlypapd; 

gbj;jpwd; √2 vdpd; 𝜃 = sin−1(
5

4√2
) vdf;fhl;b ,g;Gs;spapy; tiuag;gLk; njhlypapd; 

rkd;ghl;ilAk;; fhz;f. ,q;F (0 < 𝜃 <
𝜋

2
). 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. Neu;NfhLfs; 𝑙1 ≡ 2𝑥 + 𝑦 − 5 = 0 , 𝑙2 ≡ 11𝑥 − 2𝑦 + 3 = 0 vd;f.  𝑙2 = 0 ,y; ,Ue;J 2√5 myF 
J}uj;jpy; 𝑙1 = 0 ,d; kPJs;s ,uz;L Gs;spfspd; Ms;$Wfisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.………………………………………………………………………………………………………………………………………………………………………… 
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9. Neu;NfhL 𝑥 + 𝑦 + 1 = 0 Ij; njhLtJk; ikaq;fs; 𝑦 mr;R kPJ ,Ug;gJk; xt;nthd;Wk; Miu 

√2 I cilaJkhd ,U tl;lq;fspd; rkd;ghLfisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. 𝑦 = √3 sin 𝑥 − cos 𝑥 + 3 ,d; cau;Tg; ngWkhdj;ijf; fhz;f. ,jpypUe;J √3 sin 𝑥−cos 𝑥+4

cos 𝑥−√3 sin 𝑥+5
 ,d; 

cau;Tg;ngWkhdj;ijf; fhz;f. 
………………………………………………………………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

➢ Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf 
11.  

a) ,Ugbr;rkd;ghL 𝑥2 + 𝑎𝑥 + 𝑏 = 0 ,d; %yq;fs; 𝛼, 𝛽 vdpd; 𝛼2, 𝛽2 I %yq;fshff; nfhz;l 
,Ugbr;rkd;ghl;il ca;j;jwpf.  

b) ,Ugbr;rkd;ghL 𝑥2 + (4 + 𝑘)𝑥 − (25 + 𝑘) = 0 ,d; %yq;fs; 𝛼, −𝛼2 MFk;. ,q;F 𝑘 ∈ 𝑅. 𝛼 
MdJ 𝑥3 − 𝑥2 + 𝑥 − 21 = 0 ,d; xU %yk; vdf;fhl;Lf. NkYk; (𝑥 − 3) MdJ 𝑥3 − 𝑥2 + 𝑥 −

21 ,d; xU fhuzp vdf;fhl;b 𝑥3 − 𝑥2 + 𝑥 − 21 = 0 vd;gJ xU nka; %yj;ij khj;jpuk; 
nfhz;lJ vdf;fhl;b 𝑘 ,idf; fhz;f. 

c) 𝑓(𝑥) = 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑥 − 10 vd;f. 𝑎, 𝑏, 𝑐 ∈ 𝑅. (𝑥 − 1), (𝑥 − 2) vd;gd 𝑓(𝑥) ,d; 
fhuzpfshfTk; (𝑥 + 1) My; 𝑓(𝑥) I tFf;f tUk; kPjp 48 MfTk; ,Ug;gpd; 𝑎, 𝑏, 𝑐 If; fhz;f. 

𝑓(𝑥) I (2𝑥 + 1) My; tFf;f tUk; kPjpiaf; fz;L 𝑓(𝑥) ,id Vfgupkhzf; fhuzpfspd; 
ngUf;fkhfj; jUf. 
 

 
12.  

a) (𝑎 + 𝑏)𝑛 ,d; <UWg;G tpupit vOJf. ,q;F 𝑎, 𝑏 ∈ 𝑅, 𝑛 ∈ 𝑍+. (𝑎𝑥2 +
1

𝑏𝑥
)11 ,d; tpuptpy; 𝑥7 

,d; FzfKk; (𝑎𝑥 −
1

𝑏𝑥2
)11 vDk; tpuptpy; 𝑥−7 ,d; FzfKk; rkd; vdpd; 𝑎𝑏 = 1 vdf; fhl;Lf. 

b) njhlu; 
1

1+12+14
+

2

1+22+24
+

3

1+32+34
+ ⋯ ,d; 𝑟 Mk; cWg;G 𝑈𝑟 I vOJf.         𝑈𝑟 =

1

2
{𝑓(𝑟) −

1

1+𝑟+𝑟2
} vdf; fhl;Lf. ,q;F 𝑓(𝑟) MdJ Jzpag;glNtz;ba 𝑟 ,y; xU rhu;G MFk;. 

𝑓(𝑟 + 1) If; fhz;f. 𝑈𝑟 =
1

2
{𝑓(𝑟) − 𝑓(𝑟 + 1)} vd epWtp ∑ 𝑈𝑟 =

𝑛(𝑛+1)

2(1+𝑛+𝑛2)

𝑛
𝑟=1  vdf;fhl;Lf. 

,j;njhlu; xUq;Fnkdf;fhl;b ∑ 𝑈𝑟
∞
𝑟=1  If; fhz;f. ,jpypUe;J ∑ 2𝑈𝑟

∞
𝑟=3  ,d; ngWkhdj;ijf; 

fhz;f. 
 

13.    

a) A = (
𝑎 1

−1 𝑏
) ,q;F 𝑎, 𝑏 ∈ 𝑅 vd;f. 

𝐴2 − 5𝐴 + 7I = 0 Mf ,Uf;fj;jf;fjhf 𝑎, 𝑏 ,d; ngWkhdq;fisf; fhz;f. ,jpypUe;J 𝐴−1 

I ca;j;jwpf. NkYk; 𝐴3 = 18𝐴 − 35I vdf;fhl;b (18I − 𝐴2)−1 =
1

35
𝐴 vd;gij ca;j;jwpf. 

,q;F I vd;gJ 2x2 ,y; mike;j myFj;jhak; MFk; 

b) 𝜔 vd;gJ xU rpf;fnyz;zhf ,Uf;f 𝜔 = −2 + 𝑖 𝑜𝑟 𝜔 = 2 − 𝑖 vdpd; 𝜔2 = 3 − 4𝑖 
vdf;fhl;Lf. ,jpypUe;J (𝑧 + 𝑖)2 = 3 − 4𝑖 ,d; %yq;fs; 𝜔1,𝜔2 vd;gtw;iwf; fhz;f. 

|𝜔1 − 𝜔2| = 2√5 vdf;fhl;b 𝐴𝑟𝑔(𝜔1 + 𝜔2) If;fhz;f. 

c) 𝑍 = √5 + 2𝑖 vd;gJ xU rpf;fnyz; vd;f. 𝑍 = 𝑟(cos 𝜃 + 𝑖 sin 𝜃) vDk; tbtpy; vOjp 

𝑟(𝑟 > 0), tan 𝜃 vd;gtw;iwf; fhz;f. (0 < 𝜃 <
𝜋

2
). 𝑍3 + 𝑍̅3 = 54 cos 3𝜃 vdTk;    𝑍3 − 𝑍̅3 =

54𝑖 sin 3𝜃 vdTk; fhl;b 𝑍3 + 𝑍̅3 = 𝑖(𝑍3 − 𝑍̅3) vdpd; tan 3𝜃 = −
22

35√5
 vd ca;j;jwpf.  

d)  

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, 2021 fhu;j;jpif 
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𝑨𝑳/𝟐𝟎𝟐𝟏/𝟏𝟎-𝑻-𝑰 -1- 

[ gf;. 2 Ig; ghu;f;f. 



 
14.  

a) 𝑓(𝑥) =
𝑥+2

(𝑥−1)2
 vd;f. ,q;F 𝑥 ≠ 1. 𝑓1(𝑥) =

−(𝑥+5)

(𝑥−1)3
  vdf; fhl;Lf. jpUk;gw;Gs;spfs;;;,fpil, 

epiyf;Fj;J mZFNfhLfs; vd;gtw;iw njspthff;fhl;b 𝑦 = 𝑓(𝑥) ,d; tiuig tiuf. 

NkYk; 𝑓11(𝑥) =
2(𝑥+8)

(𝑥−1)4
 vdpd; tisapapd; tpgj;jpg;Gs;spapd; Ms;$Wfis vOjp 

Nkw;FopT,fPo;f;FopT tPr;Rf;fisAk; jUf. 

b) OXY jsj;jpy; AB=k MFk;. PQRS vd;gJ Xu; rJukhFk;. O𝐴̂𝐵 = 𝜃 MFk;. k khwhky; ,Uf;f 𝜃 

khWtjhy; A,B vd;gd KiwNa 𝑌, 𝑋 mr;Rf;fspy; mirfpd;wd. 𝑦 + 𝑦 cot 𝜃 + 𝑦 tan 𝜃 = 𝑘 

vdf;fhl;Lf. NkYk; 𝜃 khWk; NghJ 𝑦 ,d; cau;Tg;ngWkhdj;ijf; fhz;f. 

 

15.  

a) ∫
1

𝑥2−1
𝑑𝑥 If;fhz;f. ,jpypUe;J ∫

1

𝑥(𝑥+2)
𝑑𝑥 I ca;j;jwpe;J vOJf. NkYk;   

i. ∫
2𝑥2+2𝑥−1

𝑥(𝑥−1)(𝑥+1)(𝑥+2)
𝑑𝑥 

ii. ∫
2𝑥+1

𝑥(𝑥−1)(𝑥+1)(𝑥+2)
𝑑𝑥   vd;gtw;iw ca;j;jwpe;J vOJf. 

b)  

i. jf;f gpujpaPl;ilg; gad;gLj;jp ∫ 𝑒tan−1 𝑥1

0
(

1+𝑥+𝑥2

1+𝑥2
) 𝑑𝑥  ,idf; fhz;f. 

ii. ∫ 𝑓(𝑥)𝑑𝑥
2𝑎

𝑎
=

1

2
∫ {𝑓(𝑥) + 𝑓(3𝑎 − 𝑥)}𝑑𝑥

2𝑎

𝑎
  Ig;gad;gLj;jp ∫ ln (tan 𝜃)𝑑𝜃 = 0

𝜋

3
𝜋

6

 vdf;fhl;b 

∫ (
𝑢𝑒𝑢

1+𝑒2𝑢
)

𝑙𝑛√3

ln (
1

√3

𝑑𝑢 I ca;j;jwpf. 

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

0
 If; fhz;f   

    
16.  

Gs;spfs; P,Q  vd;gd Neu;NfL 𝑥 + 𝑦 = 0 ,d; kPJs;s ,uz;L 

Gs;spfshFk;.                tl;lk; 𝑠 ≡ 𝑥2+𝑦2−2𝑥 + 4𝑦 + 1 = 0 

,w;F P,Q  vd;gtw;wpy; ,Ue;J tiue;j xt;nthU njhlypapdJk; 

ePsk; 3 myFfshapd; P,Q  ,d; Ms;$Wfisf; fhz;f.P,Q  

vd;gyw;wpD}L nry;Yk; vy;yh tl;lq;fspd; nghJr;rkd;ghLfisf; 
fhz;f. P,Q  ,D}lhfr; nrd;W 𝑠 = 0 ,d; gupjpia 

,Urk$wpLtJkhd tl;lj;jpd; rkd;ghL 𝑥2+𝑦2+𝑥 + 7𝑦 − 8 = 0 
vdf;fhl;Lf 
 

17.  

a) 
𝑠𝑖𝑛−3𝑥

1+cos 𝑥
+

𝑐𝑜𝑠3𝑥

1−sin 𝑥
= √2 cos(

𝜋

4
− 𝑥) vd epWTf.  

b)  

c) jPu;f;f tan−1 (
1

4
) − tan−1 (

1

3
) = tan−1 𝑥 

d) ABC xU Kf;Nfhzp. 𝑎 > 𝑏 MFk;. AB ,y; D,E vDk; Gs;spfs; CD MdJ C ,D}lhd ,ilak; 

MfTk; CD,CE vd;gd Nfhzk; C I Kf;$wpLtJkhfTk; cs;sd. nghUj;jkhd 

,UKf;NfhzpfSf;F 𝑠𝑖𝑛newpia gpuNahfpg;gjd; %yk; 𝑐𝑜𝑠
𝐶

3
=

𝑎

2𝑏
 vd epWTf. DE:EA=1:𝜆 

vdpd; cos
𝐶

3
=

(2+𝜆)𝑏

2𝜆𝑎
 vdTk; fhl;Lf.   𝜆 = 1 vdpd; C=

𝜋

2
 vdTk;, 𝜆 = 2 vdpd; C=3

𝜋

4
 vdTk; 

ca;j;jwpf. NkYk; 𝜆 = 1 vdpd; 𝑎 = √3𝑏 vdTk; fhl;Lf. 

 

𝑨𝑳/𝟐𝟎𝟐𝟏/𝟏𝟎-𝑻-𝑰 -2- 

 



   

 

 

 

 

 

 

 

   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;.    
 
 

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

   

 

 

 

 

 

 

 

 

 

 

 

 

      (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;  

𝑨𝑳/𝟐𝟎𝟐𝟏/𝟏𝟎-𝑻-𝑰𝑰 

 
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 
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All University Students’ Development Association Vavuniya District 
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%d;W kzpj;jpahyak; 
Three hours 

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

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

[ gf; 2 [g; ghu;f;f. 



                                     gFjp- A                               

1. jpzpTfs; 𝑚, 𝜆𝑚 nfhz;l A,B Mfpa ,U ru;trkkhd Jzpf;iffs; xg;gkhd fpilNkir kPJ 
itf;fg;gl;L A ,w;F B I Nehf;fp u Ntfk; nfhLf;fg;gLfpwJ. NkhJiff;F rw;Wg;gpd;du; A ,d; 
jpir Gwkhw;wg;gLk; vdpd; 𝜆 > 2 vdf;fhl;Lf. 

,q;F A,B ,w;F ,ilapYs;s kPsikTf;Fzfk; 
1

2
 MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2. kl;lkhd ghijapy; 1000K𝑔 jpzpTila vQ;rpd; xd;W ,aq;Fk; NghJ jiltpir KV N MFk;. 
,q;F V𝑚𝑠−1 vQ;rpdpd; fjp K-khwpyp. vQ;rpd 15KW tYtpy; Ntiy nra;Ak; NghJ mjd; cau; 
fjp 36Kmh−1 vdpd; K If; fhz;f. 
,Nj tYTld; fpilAld; 𝛼 rha;Tila rha;jsj;jpy; Nky; Nehf;fp ,aq;Fk; NghJ cau;fjp 

18 Kmh−1 vdpd; sin 𝛼 =
9

40
 vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑨𝑳/𝟐𝟎𝟐𝟏/𝟏𝟎-𝑻-𝑰𝑰 - 2 - 

[ gf; 3 [g; ghu;f;f. 



 
3. V Ntfj;Jld; 𝜃 Vw;wf;Nfhzj;jpy; vwpag;gl;l Jzpf;ifapd; ,af;fj;jpir 𝛼 

Nfhzj;jpD}lhfj;jpUk;Gk; NghJ Ntfk; V1 vdpd; mg;Gs;spia mila vLf;Fk; Neuk; 
𝑉𝑉1 sin 𝛼

𝑔𝑢
 

vdf;fhl;Lf. ,q;F 𝑢 mjpAau; Gs;spapy; Jzpf;ifapd; Ntfk; MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

4. xg;gkhd fpilepyj;jpw;F 𝑙 cauj;jpYk; $ba cauj;jpy; epiyf;Fj;jhf 
NkNy cs;s xg;gkhd epiyahd fk;gp xd;wpd; kPJ nry;Yk; ,Nyrhd 2 𝑙 
ePsKila ePsh ,ionahd;wpd; Edpfspy; 𝑚, 3𝑚 jpzpTila Jzpf;if 
KiwNa P,Q vd;gd ,izf;fg;gl;L ,U Jzpf;iffSk; fg;gpapd; ,U 
gf;fKk; gpbj;J itf;fg;gl;L Xa;tpy; ,Ue;J tplg;gLkhapd; ,io 

,WfpaJk; Jzpf;iffspd; fjp √
𝑔𝑙

3
 vdf;fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

///////

P Q 

𝑨𝑳/𝟐𝟎𝟐𝟏/𝟏𝟎-𝑻-𝑰𝑰 - 3 - 

[ gf; 4 [g; ghu;f;f. 



 

5. 𝑚 jpzpTila kzp xd;W tl;ltbtpy; tisf;fg;gl;l xg;gkhd 𝑎 
MiuAila epiyf;Fj;J jsj;jpYs;s tl;lf;fk;gpapy; 
tOf;fpr;nry;yf;$bajhf cs;sJ. ,aw;if ePsk; 𝑎 IAk; kPs;jd;ik 
kl;L 3𝑚𝑔 Ak; cila ,ioapy; kzp ,izf;fg;gl;Lk; kW EdpahdJ 
fk;gpapd; mjpAau; Gs;spapy; ,izf;fg;gl;Lk; cs;sJ. njhlf;fj;jpy; 
mjpjho; Gs;spapy; ,Ue;J kzp 𝑢 vDk; fpil Ntfj;Jld; 
vwpag;gLfpwJ vdpd; ,io Kjypy; njha;Ak; NghJ Ntfk; 𝑢 
vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝑎 = 2𝑖 + 𝑘𝑗   , 𝑏 = 3𝑖 − 𝑗 vDk; fhtpfSf;F ,ilg;gl;l Nfhzk; cos−1(
3

√10
) vdj;jug;gbd; 𝑘 If; 

fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

          …………………………………………………………………………………………………………………………………………………………………… 
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7. 𝑤 epiwAila AB vDk; NfhyhdJ mjd; Kidfs; A,B vd;gd 

KiwNa rk fulhd epyk;, Rtiuj;njhl;Lf;nfhz;L vy;iyr; 
rkdpiyapYs;sJ. mjd; GtpaPu;g;G ikak; G MdJ AG:GB=2:1 
MFkhW mike;jpUg;gpd; Nfhy; fPo;Kfr;RtUld; Mf;Fk; 

Nfhzk; tan−1(
3𝜇

2−𝜇2
) vdf;fhl;Lf. (,q;F 𝜇-njhLiff;fhd 

cuha;Tf;Nfhzk;) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

           

8. Xt;nthd;Wk; 𝑎 MiuAk; 𝑤 epiwAk; cs;s ,U xg;gkhd 
Nfhsq;fs; 3𝑎 MiuAs;s xg;gkhd epiyahd miuf;Nfhs 
fpz;zj;jpy; xd;iw xd;W njhl;Lf;nfhz;L rkepiyapYs;sd. 
Vw;w tpir Kf;Nfhzpia njupT nra;J 

mf;Nfhsq;fSf;fpilapyhd kWjhf;fk; 
𝑤√3

3
 vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

          …………………………………………………………………………………………………………………………………………………………………… 
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9. khjpupntsp S ,y; A,B vd;gd ,U epfo;r;rpfs;. P(A)=0.2+𝑥 , P(B)=0.1+ 𝑥 , P(
A

B
)=0.5 , P(A⋃B)=0.1 , vdpd; 

𝑥 ,d; ngWkjpiaAk; P(A∩B)  ck; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
10. 2,3,5,3,4,6,6,7,𝑥,𝑦 vDk; guk;gypd; Mfhuk;=3 , ,il=4 ck; vdpd; 𝑥,𝑦 If; fz;L guk;gypd; 

,ilaj;ijAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11. (a)  A,B  Mfpad ,U fhu;fs; xLq;fpa ghij xd;wpd; topNa KiwNa  12ms-1  ,10ms-1     fjpfSld;   
xd;iwnahd;W Nehf;fpa jpirfspy; nrYj;jg;gLfpd;wd. A ,d; rhujp NkhJif Vw;hlyhk; vd 
czu;e;J cld; jLg;Gfis gpuNahfpj;J rPuhd mku;KLfYld; ,aq;FfpwJ. ,d;Ndhu; 2t 
nrf;fd;fspd; gpd; kl;Lkl;lhf NkhJif jLf;fg;gLfpwJ.  
(i) A,B ,d; ,af;fq;fSf;fhd Ntf-Neu tiuig tiuf. 
(ii) xLq;fpa ghijapd; ePsk; 700m vdpd; t ,d; ngWkhdj;ij fhz;f. 
(iii) ,U fhu;fspdJk; mku;KLfypd; ngWkjpiaAk; fhz;f. 

 
 
 
 
 

(b) fpof;fw;F 𝛼 Nfhzk; njw;F vd;w jpirapypUe;J 𝑉 vd;w Ntfj;Jld; fhw;W tPRk; NghJ 
tpkhdk; xd;W fpof;Nf 𝑑 J}uk; nry;tjw;F 𝑇1 vd;w NeuKk; kPz;Lk; jpUk;Gtjw;F 𝑇2 vd;w 
NeuKk; vLf;fwJ. ,U gazq;fSf;Fkhd Ntf-Kf;Nfhzpfis xd;whf tiue;J mjpypUe;J 

(𝑇1 > 𝑇2) fhw;W njhlu;ghd tpkhdj;jpd; Ntfk; 𝑢 = (𝑉2 +
2𝑑𝑣 cos𝛼

𝑇1−𝑇2
)

1

2
 vdf;fhl;Lf. 

 
12. (a) Xu;   xg;gghd   fpilj;jsj;jpd;   Nky;  

itf;fg;gl;Ls;s 30° NfhzKila 
xg;gkhd 𝑚 jpzpTila Mg;gpd; Nky; 
mNj NfhzKila 𝑚 jpzpTs;s 
,uz;lhtJ xg;gkhd Mg;ghdJ 
itf;fg;gl;Ls;sJ  ,uz;lhtJ Mg;gpd; 
Nky;Kfk; fpilAld; 60° Nfhzk; Mf;Fk; 
tz;zk; cs;sJ ,jd; Nky; Kfj;jpy; 𝑚 
jpdTila Jzpf;if itf;fg;gl;L 
njhFjp xa;tpypUe;J tpLtpf;fg;gLfpwJ 
eilngWk; ,af;fj;jpy; fpilj;jsj;Jld; njhLifapYs;s 
Mg;gpd; Mu;KLfiyg; ngWtjw;fhd rkd;ghLfis fhz;f 
 

(b) glj;jpy; fhl;lg;gl;lthW fpilj;jiuapy; cs;s Gs;sp 𝐶 ,ypUe;J 

6𝑎 cauj;jpy;. 𝐴 ,y; epiyg;gLj;jg;gl;l ikak; 𝑂 ,y; 
2𝜋

3
 

Nfhzj;ij mikf;Fk; 𝑎 MiuAila tl;ltbt xg;gkhd Foha; 
xd;wpDs; 𝐴 ,y; cs;s njhlyp fpilahf cs;sthW Edp 𝐴 ,y; 
xg;gkhd Jzpf;if 𝑃 itf;fg;gl;L glj;jpy; fhl;bathW 

fpilj;jiuapy; cs;s Gs;sp 𝐷 ,ypUe;J fpilAld;. 60° ,y; 

4√𝑔𝑎 Ntfj;Jld; 𝐴𝐵𝐶 If; nfhz;l epiyf;Fj;Jj;jsj;jpy; 𝑚 

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

(ii) ,U Jzpf;iffSk; G+uz kPs;jhd;ik cilait vdpy; 𝑃 ,aq;fj;njhlq;Fk; Ntfj;ij 
fz;f 

(iii) Jzpf;if 𝑃 MdJ 𝐵 ,y; ntspNaWk; Ntfj;ij fhz;f 
(iv) Jzpf;if 𝑃 MdJ 𝐶 ,w;F NkNy nry;Yk; mjp cau; cauj;ij fhz;f 

 
13. ,aw;if ePsk; 𝑙  IAk; kPs;jd;ik kl;L 3𝑚𝑔 ck; nfhz;l ,Nyrhd kPs;jd;ik ,ionahd;wpd; 

xU Kid rPypq;fpYs;s epiyj;j Gs;sp O clDk; kw;wa Kidapy; 𝑚 jpzpTila Jzpf;if 

xd;W fl;lg;gl;L rkepiyapYs;sJ. Jzpf;ifahdJ O ,w;F fPNo 
4𝑙

3
 J}uj;jpy; rkepiy milAk; 

vdf;fhl;Lf. ,g;NghJ Jzpf;iff;F fPo; Nehf;fp √5𝑔𝑙 Ntfk; nfhLf;fg;gLfpwJ. ,ioapd; ePl;rp 𝑥 

Mf ,Uf;Fk; NghJ ,af;fr;rkd;ghL 𝑥̈ = −
3𝑔

𝑙
(𝑥 −

𝑙

3
) vdf;fhl;Lf. ,af;fikak; , tPr;rk; 

vd;gtw;iw fhz;f. NkYk; ,ioahdJ jsUk; tiuf;Fk; ,aq;fpa Neuk;  √
𝑙

3𝑔
{
3𝑥

2
− cos−1(

1

√15
) } 

vdf;fhl;Lf. ,ioahdJ jsUk; fzj;jpy; Jzpf;ifapd; Ntfj;ij fz;L Jzpf;if GtpaPu;g;gpd; 
fPo; ,aq;fpa J}uj;ij fhz;f. 

 

14. (a)  ,izfuk; OACB ,y; AC,CB ,d; eLg;Gs;spfs; KiwNa L,M MFk;. OL,AM vd;gd X ,y;    

       ,ilntl;Lfpd;wd. OA⃗⃗⃗⃗  ⃗ = 𝒂 , OB⃗⃗⃗⃗  ⃗ = 𝒃 vdj;jug;gLk; NghJ 

(i) OL⃗⃗⃗⃗  ⃗ , AM⃗⃗⃗⃗⃗⃗   vd;gtw;iw fhz;f. 
(ii) OX = λOL , AX = μAM  vdf;nfhz;L λ , μ If;fz;L OX:OL , , AX: AM  vd;gtw;iw fzpf;f. 

(iii) OL ⊥ AM vdpd; AÔB = cos−1 (
2|𝒂|2−2|𝒃|2

3|𝒂||𝒃|
) vd ca;j;jwpf. 

 

(b) ABCD vd;gJ AB=BD=
𝑙

√2
  MfTk; AD=𝑙 MfTk; AB fpilahfTk; khWk; ,lQ;Ropahf fUjg;gLk; 

,izfukhFk;. Gs;sp C ,y; ,Ue;J BD ,w;F rkhe;jukhf tiuag;gl;l NfhL ePl;lg;gl;l AD 
,id Gs;sp E ,y; re;jpf;fpwJ. AB,AD,BD,CB,CD,DE,EC topNa vOj;Jf;fs; Fwpf;Fk; 
xOq;Ffspy; KiwNa 2N,6√2N,2N,PN,QN,4√2N,1N tpirfs; nraw;gLfpd;wJ. 
(i) njhFjpahdJ BD topNa jdp tpirahf xLq;Fkhapd; P=√2 ,Q=11 vdTk; fhl;Lf. 
(ii) njhFjpahdJ rkepiyapy; ,Uf;FkhW B ,y; gpuNahfpf;fg;gl Ntz;ba tpirapd; 

gUkidAk; jpiriaAk; fhz;f. 
(iii) P,Q ,d; gUkid khw;whky; jpiria kl;Lk; khw;Wtjdhy; cUthFk; njhFjpapd; 

tpisAspd; gUkd;, jpir, mjd; jhf;fNfhl;bd; epiy vd;gtw;iw fhz;f.  

 

15. (a) myF ePsj;jpd; epiw 𝑤 MfTs;s rPuhd Ie;J Nfhy;fs;   
A,B,C,D,E   ,y; xg;gkhf %l;lg;gl;L  ABCDE vDk; Iq;Nfhzp 
Mf;fg;gl;Ls;sJ. Mjpy; ED=DC=𝑎  ck; AE=BC=𝑏  ck; 
MFk;. AB MdJ xg;gkhd fpil Nkir xd;wpd; kPJ 
itf;fg;gl;L 𝐸𝐴̂𝐵 = 𝐴𝐵̂𝐶 = 1200 MfTk;               
𝐴𝐸̂𝐷 = 𝐵𝐶̂𝐷 = 900 MfTk; ,Uf;FkhW AE,BC vd;w 
Nfhy;fspd; eLg;Gs;spfSld; ,izf;fg;gl;l ,Nyrhd ePsh 
,ionahd;wpd; %yk; njhFjpahdJ epiyf;Fj;J jsj;jpy; 
rkepiyapy; Ngzg;gLfpwJ. %l;Lf;fs; D,E ,Ys;s 

kWjhf;f $Wfis fz;L ,ioapYs;s ,Oit 
(𝑏+5𝑎)𝑤

√3
  

vdTk; fhl;Lf. 
 
 
 

120° 120° 

A 

B

 

C

D 

E 

a a 

b b 
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(b) cUtpy; fhl;lg;gl;bUg;gJ KidfSld; xg;gkhf %l;lg;gl;Ls;s 

AB,BC,CD,DA,BD vDk; nky;ypa Ie;J Nfhy;fspyhyhd 
rl;lg;glyhFk;. AB,BD,BC,,CD vd;gd rkePsKilad. ,r; 
rl;lg;glyhdJ A ,y; xg;gkhf gpizf;fg;gl;L C,D %l;Lf;fspy; 
KiwNa P vDk; fpil tpirAk; 2𝑤 epiwAk; Vw;wg;gl;L epiyf;Fj;J 
jsj;jpy; rkepiyapy; cs;sJ.P ,d; ngWkhdj;ijf; fz;L Nghtpd; 
FwpaPl;Lf;fika jifg;G tupg;glk; tiutjd; %yk; Nfhy;fspYs;s 
,Oit , cijg;ig Ntwhf;fp ngWkjp fhz;f. 
 
 

16. Miu 𝑟 ck; ikak; 𝑂 ck; Nkw;gug;glu;j;jp 𝜌 MfTk; cs;s rPuhd 
nghw;Nfhsj;jpypUe;J cUtpy; fhl;lg;gl;Ls;sthW 𝑂 ,y; ,Ue;J 
𝑟 cos 𝛼 J}uj;jpYs;s Nfhsj;jpd; mr;Rf;F nrq;Fj;jhd 
jsj;jpypUe;J Xnlhd;W ntl;b mfw;wg;gLfpwJ. 

 
(a)  (i) vQ;rpa Jz;bd; jpzpT 2𝜋𝑟2𝜌(1 + cos 𝛼) vdTk; 

(ii) mjd; jpzpT ikak; OB ,d; kPJ O ,ypUe;J 
𝑟

2
(1 − cos 𝛼)    

   vdTk; fhl;Lf. 
 

(b) mNj gug;glu;j;jpAk; Miu 𝑟 sin 𝛼 , cauk; ℎ MfTk; cs;s rPuhd nghs; cUis xd;W mjd; 
tl;l tpspk;Gk; Nfhsj;jpd; js tpspk;Gk;; nghUe;JkhW ,izj;J Xu; nghUs; 

cUthf;fg;gl;Ls;sJ. 𝛼 = cos−1 (
15

17
)  ,ize;j nghUspd; jpzpT ikak; OA Nfhl;bd; kPJ O 

,ypUe;J 
17ℎ2+30𝑟ℎ−8𝑟2

34(4𝑟+ℎ)
 J}uj;jpYs;sJ vd fhl;Lf. 

 
(c) ,g; nghUspd; Nfhs Nkw;gug;ghdJ xg;gkhd fpilj;jsj;jpd; kPJ  cUisapd; mr;rhdJ 

epiyf;Fj;jhf ,Uf;FkhW cWjpahd rkepiyapy; ,Ug;gjw;F 17ℎ < 4𝑟 Mf ,Uf;f Ntz;Lk; 
vdTk; fhl;Lf. 

 
17. (a) fiy tpoh  xd;wpw;F  nry;Yk; gpujk tpUe;jpdu;  jdJ  nrhe;jg;ghtidiaapy; cs;s fhu;  

my;yJ thd; my;yJ Kr;rf;futz;b vd;gtw;wpy; VjhtJ xd;wpy; nry;thu;. ,tu; ,t;thW 
nry;tjw;fhd epfo;jfTfs; KiwNa 0.7> 0.2> 0.1 MFk;. ,tu; NtW VjpYk; nry;ykhl;lhu;. ,tu; 
fhupy; nry;yYk; NghJ epfo;r;rp Muk;gkhFk;. Neuj;jpw;F Kd; nry;tjw;fhd epfo;jfT 0.4 
MfTk; Ie;J epkpl jhkjj;jpw;Fs; tUtjw;fhd epfo;jfT 0.3 MfTk; cs;sJ. ,tu; thd;> 
Kr;rf;futz;bapy; nrd;why; jhkjpj;Nj nry;thu;. ,tu; ,t;thW nry;ifapy; Ie;J epkpl 
jhkjpw;Fs; tUtjw;fhd epfo;jfTfs; KiwNa 0.5> 0.7 MfTk; cs;sd. ,tu; vt;thwhapDk; 
fiytpohtpw;F nry;thu;. ,tu; nry;Yk; fiytpoh Vw;ghl;lhsu;fs; gpujk tpUe;jpdupd; Ie;J 
epkpl jhkjj;jpw;Nf fhj;jpUg;ghu;fs;. mjd; gpd;du; fhj;jpUf;fhky; epfo;r;rpia Muk;gpj;J 
tpLthu;fs;. gpujk tpUe;jpdu;fs; jhkjpj;Nj tUfpwhu; Mapd;> 
(i) epfo;r;rp Muk;gkhtjw;F Kd; tUtjw;fhd epfo;jfT ahJ? 

(ii) epfo;r;rp Muk;gpj;j gpd; tUtjw;fhd epfo;jfT ahJ? 
 

(b) fPNo jug;gl;Ls;s guk;gypw;fhd ,iliaAk; epak tpyfiyAk; fhz;f. 
 

 

 

Muk;gg;Gs;spfs; 40>25 ,w;F Nenuhj;j Gjpa Gs;spfs; 44> 32 MFkhW Vfgupkhz 
msTj;jpl;lj;jpidf; fz;L Gjpa guk;gypd; ,iliaAk; epak tpyfiyAk; ca;j;jwpf. 

 

 

    

 

Gs;spfspd; 
tFg;ghapil 

10-20 20-30 30-40 40-50 50-60 60-70 70-80 

kPbwd;  1 2 4 5 4 3 1 

C

B
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