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mwpTWj;jy;fs;: 

 ,t;tpdhj;jhs; gFjp A (tpdhf;fs; 1–10), gFjp B (tpdhf;fs; 11–17) vd;Dk; ,U gFjpfisf; 
nfhz;lJ. 

 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;gLkhapd;> 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 apd; tpilj;jhs; MdJ gFjp B apd; tpilj;jhSf;F 
NkNy ,Uf;fj;jf;fjhf ,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg Nkw;ghu;itahsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B I khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;tjw;F 
mDkjpf;fg;gLk;. 
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,yf;fj;jpy; 
 

vOj;jpy; 

nkhj;jk;nkhj; 

FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu;: 

guprPypj;jtu;: 

Nkw;ghu;it nra;jtu;: 

1. 

2. 

(10) ,ize;j fzpjk; I 

gFjp tpdh vz; Gs;spfs; 
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15  
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17  

 nkhj;jk;  

 

Rl;nlz;:-
……………………… 
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gFjp A 

1. fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp vy;yh n   ,w;Fk;    1

1

5
5 3 3 1

2

n
r n

r





   vd 

epWTf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2. xNu tupg;glj;jpy; 
1

1 , 4 3
2

y x x y x      Mfpatw;wpd; tiuGfisg; gUk;gbahf tiuf. 

,jpypUe;J my;yJ NtWtpjkhf rkdpyp 
2 2

4
2 3

x x

x

 



 Ij; jpUg;jpahf;Fk; x  ,d; vy;yh 

nka;g;ngWkhdq;fisAk; fhz;f. 
 
 …………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

 …………………………………………………………………………………………………………………… 
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3. Xu; Mfz; tupg;glj;jpy; 
 3 1

, 2
2 3

i
Arg z

z


  
    
 
 

 vd;Dk; epge;jidfisj; jpUg;jpahf;Fk; 

rpf;fnyz;fs; z I tifFwpf;Fk; gpuNjrk; R I epow;Wf. gpuNjrk; R ,y; 
3 3 3

2 2
i  MdJ 

,Ug;gjpy;iy vdf;fhl;Lf.  
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. 
5 4

3 2
2 2

6 9
3 ,

a
x x

x x
       
   

 vDk; <UWg;G tpupTfspy; x Ir; rhuhj cWg;Gf;fs; KiwNa ,p q  MFk;. 

520 3 , ,p q  Mfpad xU $l;ly; tpUj;jpapd; mLj;Js;s %d;W cWg;Gf;fs; MfTk; 0a   MfTk; 

,Ug;gpd; 70a   vdf; fhl;Lf.  
 

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

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

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

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

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

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

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

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

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

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

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

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

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

      …………………………………………………………………………………………………………………… 
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5.  
2

2 20

cos 1
lim 0

sin 2x

x x

x x

 



 vdf; fhl;Lf.   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 
3

, 1, , 0
4 3

y x x a y
x

   


 Mfpa tisapfspdhy; cs;slf;fg; 

gLk; gpuNjrj;jpd; gug;gsT mUfpYs;s cUtpy; epow;wpf; 

fhl;lg;gl;Ls;sJ. ,jd; gug;gsT 3 rJu myFfs; vdpd; a  ,d; 
ngWkhdj;ijf; fz;L> epow;wpa gpuNjrk; x mr;irg;gw;wp 2  
Miuad;fspD}lhfr; Row;wg;gLfpd;wJ. ,t;thW gpwg;gpf;fg;gLk; 

jpz;kj;jpd; fdtsT 
9

ln 9
4


 vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

y
 

3

4 3
y

x



 

x
 0

 
a
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7.  2( ) ( )x y x y a    vDk; tisapapy; ( cos , cot )P a ec a   vDk; Gs;sp cz;L vdf;fhl;Lf. 

mj;Jld; P  apy; tiuag;gl;l nrt;tdhdJ 2 1 0x y    vDk; Nfhl;bw;F rkhe;juk; vdpd;   

,d; ngWkhdj;ijf; fhz;f. ,q;F 0
2

   MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. 2 3 0, 2 3 0ax by b bx ay a       vDk; ,U Neu;NfhLfs; ,ilntl;Lk; Gs;spapD}Lk;> 

x mr;rpw;F rkhe;jukhfTk; nry;Yk; Neu;NfhlhdJ y mr;ir ntl;Lk; Gs;spapd; Ms;$w;iwf; 

fhz;f. ,q;F , 0.a b   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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9. Kjyhk; fhy;tl;lj;jpy; mikAk; r  MiuAila tl;lk; S  MdJ Neu; x mr;ir njhLfpd;wJ. 

cw;gj;jpapypUe;J tl;lk; S ,w;F tiuag;gLk; njhlypapd; ePsk; 3 myF MFk;. (5,3)A   vDk; 

Gs;spahdJ tl;lk; S ,w;F ntspNa ,Ug;gpd; 
13

6
r   vdf;fhl;Lf. cw;gj;jpapypUe;J S ,d; 

ikaj;jpw;fhd J}uk; 
3 5

2
 vdpd; S ,d; rkd;ghl;ilf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10.   , 0
6

k
    Mf (2cos 1) (2cos 1), cosx y ec       vdf;nfhs;f. x ky  vdpd; 

0 1k   vdf;fhl;b 
1

2
k   Mf 

18

   vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

11.  ( a ) 1k   ,w;F> , ( )    I %yq;fshfTila rkd;ghL 
2( ) 2 ( 2) 1 0f x kx k k x      vdTk;> 

, ( )    I %yq;fshfTila rkd;ghL 
2( ) 2 0g x x kx k     vdTk; nfhs;Nthk;. ,   

,uz;Lk; Neu; vdj; jug;gl;Ls;sJ. k  ,d; ngWkhd tPr;irf; fhz;f. NkYk; ,   ,uz;Lk; 

nka;ahdit vdTk; kiwahdit vdTk; fhl;Lf.  

                 mj;Jld;  2 1k k      vdTk; fhl;Lf. 

                 p     vdTk; q     vdTk; nfhs;f. ,pq p q  Mfpatw;iw k  ,d; rhu;gpy; 

fhz;f. mj;Jld;    vdTk;    vdTk; fhl;Lf. 

  ,jpypUe;J> ,      ,id %yq;fshff; nfhz;l ,Ugbr; rkd;ghL 

2 4(2 ) ( 1) 4 ( 1)( 3) 0x k k k x k k k        vdf; fhl;Lf. 

 ( b ) 3 2( ) 4 10 15f x ax bx cx      vdTk; 2( ) 5g x ax x b    vdTk; nfhs;Nthk;. ,q;F ,a c   

ck; b   MFk;. ( )g x  vd;gJ ( )f x  ,d; fhuzp vdTk; '( )g x  ,id ( 1)x   ,dhy;  

tFf;f tUk; kPjp ( 1)  vdTk; jug;gbd; , ,a b c  ,d; ngWkhdq;fisf; fhz;f. , ,a b c  ,d; ,g; 

ngWkhdq;fspw;F '( ) '( ) 4f x g x x   ,id Kw;whff; fhuzpg;gLj;Jf.  

  (,q;F '( ), '( )f x g x  MdJ x  Fwpj;J KiwNa ( ), ( )f x g x  ,d; ngWjpfshFk;.) 

 

12.  ( a ) xt;nthUtUf;Fk; Fiwe;jgl;rk; xU NgidNaDk; fpilf;fj;jf;fjhf ehd;F ePyepwg; NgidfSk;> 

MW fWg;Gepwg; NgidfSk;> %d;W rptg;Gepwg; NgidfSk; MW khztu;fspilNaAk; ehd;F 

Mrpupau;fspilNaAk; gfpu;e;Jnfhs;s Ntz;bAs;sJ. 

(i) VO NgUf;F xU Ngid tPjKk; vQ;rpa %tupy; xUtUf;F ,U ePyepwg; NgidfSk; 

kw;nwhUtUf;F ,U fWg;Gepwg; NgidfSk; vQ;rpatUf;F ,U rptg;Gepw NgidfSk; 

(ii) xU MrpupaUf;F %d;W rptg;Gepwg; NgidfSk; xU khztUf;F VjhtJ ,U NgidfSk;> 

vQ;rpa vl;Lg; NgUf;F xt;nthU Ngid tPjKk; 

(iii) xU MrpupaUf;F xNu epw ,U NgidfSk;> Fwpj;j Mrpupau; ngw;w epwg; Ngid khztu;fs; 

ngwhjtz;zk;> khztu; xUtUf;F ,U Ngidfs; tPjk; ,U khztu;fSf;F xNu epw ehd;F 

NgidfSk;> vQ;rpa VO NgUf;F xt;nthU Ngid tPjKk;  

fpilf;Fk; ntt;NtW tpjq;fspd; vz;zpf;ifiaf; fhz;f. 

KOg; gjpg;Gupik cilaJ / All Rights Reserved] 
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 ( b ) r   ,w;F 
23 3

3( 1)!r

r r
U

r

 



 vdf; nfhs;Nthk; 

  r   ,w;F 
( 1)! ! ( 1)!r

A B C
U

r r r
  

 
 Mf ,Uf;fj;jf;fjhf , ,A B C  Mfpa 

nka;k;khwpypfspd; ngWkhdq;fisj; Jzpf. ,jpypUe;J> r   ,w;F 
1

1
( ) ( 1)

3 rr
U f r f r     

Mf ,Uf;fj;jf;fjhf ( )f r  If; fz;L> n   ,w;F 
1

1

1

3 3 ( 1)!

n

rr n
r

n
U

n


 
  vdf; fhl;Lf. 

  Kbtpy; njhlu; 
1

1

1

3 rr
r

U




  xUq;Ffpd;wnjd ca;j;jwpe;J> mjd; $l;Lj;njhifiaf; fhz;f. 

  1 12

1 1

3 3r r rr r
V U k U 

       
   

 vdf; nfhs;f. 

  
1

1

12r
r

V




  Mf ,Uf;fj;jf;f nka;k; khwpyp k  ,d; ngWkhdj;ijf; fhz;f. 

  
 

13.  ( a ) 
1

1 0

 
   

 

a
 vdf;nfhs;Nthk;; vy;yh a  ,w;Fk; 

1A
 ,Uf;fpd;wnjdf; fhl;Lf. 

  
4 7 4 1 0 3 2 0

, ,
0 1 3 2 1 0 4 1

P Q R
     

             
 Mfpa jhaq;fs; 

2 TA R A PQ   Mf 

,Uf;fj;jf;fjhf cs;sd. 2a   vdf; fhl;Lf.   

  a  ,d; ,g;ngWkhdj;jpw;F 1A
 I vOjp> ,jpypUe;J 

22 4 0A AX I    Mf ,Uf;fj;jf;fjhf 

jhak; X  If; fhz;f.  

 ( b ) ,x y  MapUf;f z x iy   vd;gJ Xu; rpf;fnyz;iz tifFwpg;gpd; z  ,d; kl;L z  IAk; 

z ,d; cld;Gzupr;rpf;fnyz; z  IAk; vOJf.  

  
2

z zz  vdTk;> 2 Im( )z z i z   vdTk; fhl;b> ,jpypUe;J>  

  
2 2

2 4Im( ) 4z i z z     vdTk;> 
2 2

1 2 4 4Im( ) 1iz z z     vdTk; fhl;b> 
2

1 4iz  ,w;F 

,ay;nghj;j Nfhitiag; ngw;W> 2 1 2z i iz    ,idAk;> 
2 2

2 2 1 4z i iz    ,idAk; 

xUq;Nf jpUg;jp nra;Ak; gpuNjrj;jpy; 
3 3 3

4 4
i  vDk; rpf;fnyz; ,Uf;Fk; vdf; fhl;Lf. 

 ( c ) cot (cot 2 )z i    vdTk; n   vdTk; k  ,w;F k   vdTk; nfhs;Nthk;. 

  jNkha;tupd; Njw;wj;ijg; gad;gLj;jp 
2( 1) cos (cos 2 sin 2 )n nz ec n i n      vdf; fhl;Lf. 

,jpypUe;J ( 1)nz   ,w;F Xu; ,ay;nghj;j Nfhitiag; ngw;W 

2( 1) ( 1) 2cos cos 2n n nz z ec n      vdf; fhl;Lf. 

  
2023 2023( 1) ( 1) 0z z     ,idj; jPu;f;f. 

 

14. ( a ) 2x   ,w;F 
2

( 4)
( )

( 2)

x x
f x

x





 vdf;nfhs;Nthk;.  

  ( )f x  ,d; ngWjp  ' ( )f x  MdJ 2x   ,w;F 
3

8( 1)
'( )

( 2)

x
f x

x

 



 ,dhy; jug;gLfpd;wnjdf; 

fhl;Lf. ,jpypUe;J> ( )f x  mjpfupf;Fk; MapiliaAk; ( )f x  FiwAk; MapilfisAk; fhz;f. 
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y m  

x m  

3x m

 

4y m

 

mj;Jld;> ( )f x  ,d; jpUk;gw; Gs;spapd; Ms;$WfisAk; fhz;f. 2x   ,w;F 
4

8(2 5)
"( )

( 2)

x
f x

x





 

vdj; jug;gl;Ls;sJ. ( )y f x  ,d; tiugpd; tpgj;jpg; Gs;spapd; Ms;$Wfisf; fhz;f. 

mZFNfhLfs;> jpUk;gw;Gs;sp> tpgj;jpg; Gs;sp> Mfpatw;iwf; fhl;b> ( )y f x  ,d; tiuigg; 

gUk;gbahf tiuf.  

   ,k  kPJ (2 )f x  xd;Wf;nfhd;whf ,Uf;Fk; k  ,d; kpfg;ngupa ngWkhdj;ij vLj;Jiuf;f.  

 ( b ) glj;jpw; fhl;lg;gl;l nrt;tfj;jpd; Rw;wsT 

48m  MFk;. epow;wpa gpuNjrkhdJ ePsk; 

4y m  IAk; mfyk; 3x m  IAk; cila xU 

nrt;tfj;jpypUe;J may;gf;fq;fs; ,x m y m 

I cila xU nrq;Nfhz Kf;Nfhzpia 

mfw;Wtjhy; ngwg;gl;Ls;sJ. epow;wpa 

gpuNjrj;jpd; gug;gsT 
2Am  MdJ 0 8x   

,w;F 
269

69
8

A x x   ,dhy; jug;gLk; vdf; 

fhl;Lf.  

  A  cau;e;jgl;rkhf ,Uf;fj;jf;fjhf mfw;wpa nrq;Nfhz Kf;Nfhzpapd; Rw;wsitf; fhz;f.   
 

 

15. ( a ) vy;yh x  ,w;Fk; 
2 2 2(2 3) (2 2 1)(1 ) ( ) (1 ) (2 2 1)x x A x x x Bx C x D x x            

Mf ,Uf;fj;jf;fjhf , , ,A B C D  Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f. ,jpypUe;J 

2

2

(2 3)

(1 ) (2 2 1)

x x

x x x


  

 Ig; gFjpg;gpd;dq;fshf vOjp 

2

2

(2 3)

(1 ) (2 2 1)

x x
dx

x x x


    If; fhz;f.  

  ( b ) 2sec tan 2t x x    vd;f.  
( 1)( 1)

2sec
t t

x
t

 
  vdf;fhl;b  

  ,jpypUe;J> 
 

 

5
2

2

2
20

sec tan 2 1

60sec tan 2 1

x x
dx

x x

    
 

   
 

  vdf; fhl;Lf.   

 ( c ) gFjpfshfj; njhifapliyg; gad;gLj;jp 2 2

1

1
(ln ) ( 1)

4

e

x x dx e   vdf; fhl;Lf.  

  

16. 0 0( , )P x y  vdTk; 1l  MdJ 1 0ax by c    ,dhy; jug;gLk; Neu;NfhL vdTk; nfhs;Nthk;. P  

,ypUe;J 1l  ,w;Fs;s nrq;Fj;Jj;J}uk; 
0 0 1

2 2

ax by c

a b

 


 vdf;fhl;Lf.  2l  MdJ 2 0ax by c    

,dhYk; jug;gLk; Neu;NfhL vdf; nfhs;Nthk;. NkYs;s Kbitg; gad;gLj;jp 1 2,l l  ,w;fpilg;gl;l 

nrq;Fj;Jj;J}uk; 
1 2

2 2

c c

a b




 vdf; fhl;Lf.  

 ABCD vd;gJ gf;fk; AB  ,d; rkd;ghL 2 3 0x y    MfTk; CD ,d; rkd;ghL 2 2 0x y    

MfTk; cs;s xU rJukhFk;. ,BC AD  Mfpa NfhLfs; y  mr;ir KiwNa (0, ), (0, )   ,y; 

,ilntl;Lfpd;wJ. cr;rpfs; ,B D  ,d; Ms;$Wfis ,   ,y; fhz;f. ,q;F    MFk;. 

,jpypUe;J cr;rp D  MdJ x  mr;rpy; ,Ug;gpd; ,   ,idf; fhz;f.  
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 ,B D  ,id ikaq;fshfTk; rkdhd MiufisAk; cila tl;lq;fs; 1 2,S S  vd;gd ,A C  

apD}lhfr; nrd;why; mt;tl;lq;fspd; rkd;ghLfisf; fhz;f. mj;Jld; ,t;tl;lq;fspd; nghJehzpd; 

rkd;ghl;ilf; fhz;f. 

 ,g;nghJehzpd; kPJs;s ahJk; xU Gs;spahdJ  (7 3 , )t t  vDk; gukhd Kiwapy; vOjyhk; vdf; 

fhl;Lf. ,q;F t  gukhdk;. 

 ,jpypUe;J ,g;nghJehz; kPJ ikaj;ijAk; 1 2,S S  ,d; gupjpia ,Urk$wpLtJkhd tl;lr; rkd;ghL 

2 2 2(7 3 ) 2 12 19 0x y t x ty t        ,dhy; jug;gLk; vdf; fhl;Lf. 

 Nkw;Fwpj;j tl;lq;fspilNa tl;lk; 
2 2 2 4 3 0x y x y      I epkpu;Nfhz Kiwahf ,ilntl;Lk; 

tl;lj;jpd; rkd;ghl;ilf; fhz;f. 
 

17.  ( a ) sin 2 , cos 2   Mfpatw;iw tan  ,y; vOJf. 

  ,jpypUe;J> tan2  ,id tan  ,y; fhz;f. 

    ,w;F jFe;j gpujpaPl;il toq;Ftjd; %yk; 
2

2
cot 2

1

p

p
 


 MFkhW p  ,id   ,d; 

rhu;gpy; fhz;f. 

   ,jpypUe;J 
2

2
cot 2

1

q

q
 


 MFkhW q  ,id   ,d; rhu;gpy; vOJf. 

  
2cotpq x  vdj;jug;gbd; 

2cot
a b

x
a b





 vdf; fhl;Lf. 

  ,q;F 
(1 tan ) (1 tan )

(1 tan ) (1 tan )

a b

a b

 
 

  


  
 MFk;. 

  NkYk; cos 2
b

x
a

  vdf; fhl;Lf.  

 ( b ) (i) sin( )A B  ,w;fhd tpupitg; gad;gLj;jp sin 75  ,d; ngWkhdj;ijf; fhz;f. 

  (ii) tof;fkhd Fwpg;gPl;by;> xU Kf;Nfhzp ABC  ,w;F ird;newpiaf; $Wf. 

   mUfpYs;s cUtpy; fhl;lg;gl;lthW ehw;gf;fy; 

ABCE ,y; D  ahdJ CE ,d; eLg;Gs;spahFk;. 

ˆ ˆˆ90 , ,BCE ABD DAE     MFk;. AC AD  

vdj;jug;gbd; nghUj;jkhd %d;W Kf;NfhzpfSf;F 

ird;newpiag; gad;gLj;Jtjd; %yk; 

cos sin75 6 sin( 30 )ec    vdf; fhl;Lf. 

,jpypUe;J 
3 1

sin sin( 30)
4 3

  
   vd;gij 

ca;j;jwpf.  

 ( c )    71 2 1 182cot ln cos 2lnx e   ,idj; jPu;f;f.  

 
 

 

75  
  

30  

  

45  

A  

B  

C  D  E  
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FwpaPl;nlz;fs; 

Tpilj;jhs; guPl;rfH 

 Gs;spfis guPl;rj;jtH 

Nkw;ghHit nra;jtH 

1. 

2. 

  

 
  mwpTWj;jy;fs;: 

❖ ,t;tpdhj;jhs; gFjp A (tpdhf;fs; 1–10), gFjp B (tpdhf;fs; 11–17) vd;Dk; ,U gFjpfisf;    
nfhz;lJ. 

❖ 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;gLkhapd;> 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 apd; tpilj;jhs; MdJ gFjp B apd; tpilj;jhSf;F NkNy 
,Uf;fj;jf;fjhf ,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg Nkw;ghu;itahsuplk; ifaspf;f. 

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

    
 

 
 
 
 
 
 
 
 

 

 

 

tpdhj;jhs; I 

tpdhj;jhs; II 

nkhj;jk; 

,Wjpg;Gs;sp 

,yf;fj;jpy; 

vOj;jpy; 

,Wjpg; Gs;spfs; 

Rl;nlz;:-……………………… 

(10)  , i z e ;j  f z pj k ; II 

gFjp tpdh vz;  Gs;spfs; 

 

 

 

 
 

A 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

 

 

 
B 

11  

12  

13  

14  

15  

16  

17  

nkhj;j k;;nkhj; nkhj;jk;  

 rjtPjk;   
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 gFjp A 

1. jpzpT m [ cila xU Jzpf;if B MdJ xg;gkhd fpilj;jsj;jpy; epiyf;Fj;J 
Rtupy; ,Ue;J a J}uj;jpy; xa;tpy; cs;sJ. mNj jpzpTila A vDk; Jzpf;if 
glj;jpy; fhl;bathW u fjpAld; B cld; Neubahf NkhJfpd;wJ. Jzpf;iffspw;F 

,ilapy; cs;s kPsikTf; Fzfk; 
1

2
 vdpd; NkhJiff;F rw;W gpd; A,B ,d; 

Ntfq;fs; KiwNa uu
4

3
,

4

1
vdf; fhl;Lf.  

 

B MdJ Rtiu NkhJk; fzj;jpy; A MdJ Rtupy; ,Ue;J vt;tsT J}uj;jpy; ,Uf;Fk; 
vdf; fhz;f.  
 
………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

2. fpilj;jiuapy; cs;s Gs;sp O tpy; ,Ue;J P,Q 
vDk; ,U Jzpf;iffs; xNu Neuj;jpy; KiwNa 

uag , fjpfSld; fpilAld; KiwNa ,90 −  

Nfhzj;jpy; xNu epiyf;Fj;J jsj;jpy; ,aq;FkhW 
GtpaPu;g;gpd; fPo; vwpag;gLfpd;wd. 
,j;Jzpf;iffs; mit ,aq;Fk; epiyf;Fj;J jsj;jpw;F nrq;Fj;jhf O tpy; ,Ue;J a 
J}uj;jpy; cs;s epiyf;Fj;J Rtiu xNu Neuj;jpy; A,B vDk; Gs;spfspy; mbf;fpd;wd. 

4

3
u ag=  vdf; fhl;by;> AB [ a ,y; fhz;f. ,q;F 1 3

tan
4

 −  
=  

 
MFk;.  

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

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

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

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

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

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

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

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

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

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

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

a A(m)  B(m) 

u 

B 

A 

a α 90- α 

u 
ඥ𝑎𝑔 

O 

[gf; 3 Ig; ghu;f;f 
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 3. KiwNa m, M vDk; jpzpTfis 
cila P,Q vDk; Jzpf;iffs; xU 
,Nyrhd ePl;lKbahj ,ioapd; 
EdpfSld; ,izf;fg;gl;Ls;sd. 
Jzpf;if P MdJ xU xg;gkhd 
fpilNkir kPJ itf;fg;gl;bUf;Fk; 
mNjNtis Jzpf;if Q MdJ 

fpilAld; 030 ,y; cs;s fulhd  
rha;jsj;jpy; itf;fg;gl;Ls;sJ. glj;jpy; fhl;bathW ,ioahdJ Nkir>rha;jsk; 
Mfpatw;wpy; epiyg;gLj;jg;gl;l rpwpa xg;gkhf fg;gpfspD}L nry;fpwJ. ,ioapy; gFjp 
AC fpilahfTk;> ,io  ,Wf;fkhfTk; ,Uf;f njhFjp xa;tpy; ,Ue;J tplg;gLfpwJ. Q 

tpd; ,af;fj;jpy; mg
3

1
 gUkDila xU khwh cuha;tpir jhf;Ffpd;wJ. Q ,d; 

Mu;KLfiyf; fz;L mM 23  vd;gij ca;j;jwpf.  

 

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

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

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

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

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

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

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

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

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

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

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

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

4. jpzpT M [ cila fhu; xd;W fpilf;F α rha;Tila tPjpapNy Nky;Nehf;fp u vDk; 

khwhf;fjpAld; nry;fpwJ. mf;fhu; Kd;du; njhopw;gl;l mNj tYTk; fPo; Nehf;fp 2u 

vDk; khwhf;fjpAld; tUfpwJ. KO ,af;fj;jpw;Fk; xU jil tpir vdf; nfhz;L> 

mt;tpir 3Mg Sinα vdf; fhl;Lf.  

 

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

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

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

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

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

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

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

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

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

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

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

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

C 
A 

B 

Q (M) 

P (m) 

300 

[gf; 4 Ig; ghu;f;f 
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 5. ePsk; l [ cila xu; ,Nyrhd ePl;lKbahj 
,ioapd; xU Edp xU epiyj;jGs;spAlDk; 
(O)  kw;wa Edp jpzpT m [ cila 
Jzpf;if P clDk; ,izf;fg;gl;Ls;sJ. 
glj;jpy;  fhl;bathW ,io ,Wf;fkhfTk; 

fPo;Kf epiyf;Fj;Jld;  030  Nfhzk; 
mikf;fTk; ,Uf;f Jzpf;if P xg;gkhd fpil 
jsj;Jld; njhLif nfhs;s khwhf; 
NfhzNtfk; ω cld; fpiltl;lj;jpy; 
,aq;Ffpd;wJ. kWjhf;fk; R [ ω, m, l, g ,y; 

fzpj;J> 
l

g

3

22   vd;gij ca;j;jwpf. 

l

g

3

22 = vdpd; ahJ $WtPu;?  

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

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

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

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

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

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

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

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

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

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

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

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

6. O cw;gj;jpahftpUf;f OACB vDk; ,izfuj;jpy; A,B ,d; jhdf;fhtpfs; KiwNa 

ba,  MFk;. BC ,y; E vDk; Gs;sp 3:1: =ECBE MFkhWs;sJ. ,AB OE  

Mfpatw;iw ba, Mfpatw;wpy; fhz;f. OEAB ⊥  vdpd; 
2 2

3( . ) 4a b b a= − vdf; 

fhl;Lf. 2a b=  vdpd; OACB xU nrt;tfk; vd ca;j;jwpf. 

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

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

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

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

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

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

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

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

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

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

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

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

mg 

R 

O 

300 l 

T 

300 

P(m) 

ω 

[gf; 5 Ig; ghu;f;f 
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 7. glj;jpy; fhl;bathW 4w epiwAila rPuhd Nfhypd; 
xU Kid A MdJ xg;gkhd fpilAld;  θ 
Nfhzrha;tpy; cs;s rha;jsj;jpy; nghWj;jpUf;f B 
,y; fl;lg;gl;l ,Nyrhd ePsh ,io %yk; rkepiyapy; 
itj;jpUf;fg;gLfpwJ. Nfhy; fpilAld; α Nfhzk; 
rha;tpy; ,Uf;f> ,io Nfhypw;F nrq;Fj;jhf nrd;W C 
,y; epiyg;gLj;jg;gl;l xg;gkhd rpW fg;gpapD}L nrd;W 
kWKiwapy; w epiwAila Jzpf;if P [f; 

fhTfpd;wJ. 060= vdf; fhl;b, θ [f; fhz;f.  
 
………………………………………………………………

……………………………………………………………… 

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

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

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

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

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

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

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

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

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

8. xU ,Nyrhd ePl;lKbahj ,ioapd; xU Kid fulhd 
epiyj;j epiyf;Fj;Jf; fk;gp xd;wpy; Nfhu;f;fg;gl;Ls;s m 
jpzpTila rpwpa kzpA P cld; ,izf;fg;gl;L> 
,ioahdJ cUtpy; fhl;bathW epiyj;j xg;gkhd 
fg;gpapd; Nkyhfr; nrd;W kWKid M jpzpTila Q 
vDk; Jzpf;ifia fhTfpwJ. ,ioapd;  AB vDk; ghfk; 

epiyf;Fj;Jld; 045  ,y; ,Uf;f Jzpf;iffs; 

rkepiyapy; cs;sd. cuha;Tf; Fzfk; 
1

2
vdpd; 

mM
m

22
3

22
 vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

α 

θ 

P(w) 

A 

C 

B 

B 

Q 

T 

Mg 

T 

R 

F 

P 

mg 

[gf; 6 Ig; ghu;f;f 
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 9. BA, vd;gd khjpupntsp xd;wpy; cs;s ,U epfo;r;rpfs; vd;f. 

( ) ( )5 1, '
6 6

P A B P A B =  =  vdpd; ( )P B  [f; fhz;f. 

NkYk; BA,  vd;gd rhuh epfo;r;rpfs; vdTk; jug;gbd; )(AP  [f; fhz;f.  

 

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
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10. fzpjJiwapy; cs;s xU khztd; cau;ju guPl;irapy; ,ize;jfzpjg; ghlj;jpy; 

ngw;w Z Gs;spiatpl ,urhadtpay;> ngsjpftpay; ghlq;fspy; KiwNa 0.5,0.3 My; 

Fiwthd Z Gs;spfisg; ngw;whd;. mtdJ %d;W ghlj;Jf;Fkhd tpisthd Z Gs;sp 1.7 

Mf fhzg;gbd; ghlq;fspw;fhd jdpj;jdp Z Gs;spfisf; fhz;f. ,ize;jfzpj ghlg; 

guPl;irapd; ,il> epaktpyfy; vd;gd KiwNa 45,20 vdpd; mf;Fwpj;j khztdpd; 
,ize;j fzpj Gs;sp ahJ?  
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………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

[gf; 7 Ig; ghu;f;f 
 

 



               - 7 - 

 
 

AL/2023/10/T-II 

 

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

 

11. a) 

 

 

 

 
 
 
 
 

 

 

kiyg;gpuNjrj;jpy; cs;s fulhd fpilAld; 030 ,y; rha;e;j tPjpnahd;wpy; A,B vDk; 

Neu;NfhL xd;wpy; cs;s Gs;spfs; AB =dm MFkhWs;sd. m jpzpTs;s fy;nyhd;W A 

,y; ,Ue;J AB topNa Nky;Nehf;fp 130ms− cld; tPrg;gLfpwJ. mJ tPjpapy; AB topNa 

4

mg
N vDk; cuha;T jiltpirnfjpuhf ,aq;fp Gs;sp C ,y; fzepiy Xa;tpw;F t=Ts ,y; 

tUfpwJ. 0t =  ,y; B ,y; Xa;tpy; ,Ue;J Gwg;gLk; xU tz;b 2s ,w;F rPuhd 

Mu;KLfYld; BA topNa fPo; Nehf;fp ,aq;fp  130ms−  vDk; Ntfj;ij mile;jJk; t 0 s

,w;F khwh Ntfj;Jld;  nrd;W ,Wjpapy; rPuhd mku;KLfYld; nrd;W C ,y; fy; 

xa;tpw;F tUk; mNjNeuj;jpy; C ,y; xa;tpw;F tUfpwJ. 
210g ms−= vdf; nfhz;L fy;ypd; 

mku;KLfy; 
215

2
ms− vdf; fhl;b ,uz;bdJk; C tiuahd ,af;fj;jpw;fhd Ntf – Neu 

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

i) 4T =  vdf; fhl;Lf. 

ii) 12015 0 += td  vdf;fhl;b 150120  d  vd ca;j;jwpf.  

iii) 135=d  vdpd; tz;bapd; mku;KLfiyf; fhz;f.  

KOg;gjpg;GupikAilaJ / All Rights Reserved] 

 

A         

t = 0 

[gf; 8 Ig; ghu;f;f 
 

 

30 ms-1 

B         

t = 0 

O 

t = Ts 

300 

dm 

. C 

gFjp B 
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 b) P vDk; fg;gy; tlf;F Nehf;fp Gtp njhlu;ghf 140 −ms cld; nry;Yk; mNj Ntis 

NtnwhU fg;gy; Q MdJ fpof;F Nehf;fp Gtp njhlu;ghf 
1−ums fjpAld; nry;fpwJ. xU 

%d;whtJ fg;gy; R MdJ P ,ypUe;J mtjhdpf;fg;gLk; NghJ fpof;fpw;F 60  tlf;F 

jpirapy; nry;tjhf Njhw;Wfpd;w mNjNtis fg;gy; R MdJ Q ,y; ,Ue;J 

mtjhdpf;fg;gLk; NghJ tlf;F Nehf;fp 
170 −ms cld; nry;tjhf Njhw;Wfpd;wJ. u  ,d; 

ngWkhdj;ij fz;L> fg;gy; R ,d; Ntfk; 
120 13ms−  cld; fpof;fpw;F 1 7

tan
3

−  
 
 

 

tlf;F jpirapy; nry;fpwJ vdf; fhl;Lf.  

Muk;gj;jpy; fg;gy; P MdJ fg;gy; R ,y; ,Ue;J tlf;Nf 15 km  J}uj;jpYk;, Q ,y; 

,Ue;J Nkw;Nf 
5 3

4
km  J}uj;jpYk; ,Uf;fpwJ vdj;jug;gbd; P ck; R ck; kpff;FWfpa 

,ilj;J}uj;jpy; ,Uf;Fk; NghJ P ,w;Fk; Q ,w;Fk; ,ilapy; cs;sJ}uk; km310  vdf; 

fhl;Lf.  

 

12. a) 

 
 
 
 
 
 
 
 
 

 

m jpzpTila xu; xg;gkhd rPuhd Fw;wpapd; GtpaPu;g;G ikaj;jpD}lhf cs;s 

epiyf;Fj;Jf; FWf;Fntl;L ABCDE [ cU fhl;LfpwJ. AB nfhz;l Kfk; xg;gkhd 

fpilepyj;jpy; itf;fg;gl;Ls;sJ. AE ck; BC ck; mtw;iwf; nfhz;Ls;s Kfq;fspd; 

mjpAau; rupTf;NfhLfshFk;. AE ,w;F rkhe;jukhf D ,y; xLf;fkhd xg;gkhd Jthuk; 

Jisf;fg;gl;Ls;sJ. mj;Jld; AE = ED = 2a, HD =a, P(2m), Q(m) jpzpTfis cila 

Jzpf;iffs; KiwNa AE,ED vd;gtw;wpd; eLg;Gs;spfspYk;> R(m) jpzpTila Jzpf;if 

Jthuj;jpy; H ,Yk; S(m) jpzpTila Jzpf;if BC ,y; C ,y; itf;fg;gl;Ls;sd. P,Q 

Mfpa Jzpf;iffs; E ,y; Fw;wpapy; epiyg;gLj;jg;gl;Ls;s xg;gkhd ,Nyrhd rpwpa 

fg;gpf;F Nkyhfr; nry;Yk; xU ,Nyrhd ePl;lKbahj ,ioapd; EdpfSlDk; Q,R Mfpa 

Jzpf;iffs; Fw;wpapy; D ,y; epiyg;gLj;jg;gl;l xg;gkhd ,Nyrhd rpwpa fg;gpf;F 

Nkyhfr; nry;Yk; NtNwhu; ,Nyrhd ePl;lKbahj ,ioapd; EdpfSlDk; 

,izf;fg;gl;Ls;sd. cUtpy; fhl;lg;gl;Ls;sthW ,iofs; ,Wf;fkhf ,Uf;Fk; mNj 

Ntis ,e;j miktpy; njhFjp xa;tpy; ,Ue;J tpLtpf;fg;gLfpwJ. Jzpf;if R MdJ D 

[ mila vLf;Fk; Neuj;ij Jzptjw;F Nghjpa rkd;ghLfisg; ngWf. (Jzpf;if R 

MdJ D [ milAk; NghJ Jzpf;if S Fw;wpia tpl;L ntspNawtpy;iy vdf; nfhs;f) 

 

[gf; 9 Ig; ghu;f;f 
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 b) 
 
 
 
 
 
 
 
 
 
 
ikak; O [Ak; Miu a [Ak; cila xg;gkhd fhy; tl;lf;Foha; epiyf;Fj;J 

jsnkhd;wpy; mjd; vy;iy Miufs; OA,OB vd;gd KiwNa fpil epiyf;Fj;jhf 

,Uf;FkhW epiyg;gLj;jg;gl;Ls;sJ. FohapD}Lk; C ,y; epiyg;gLj;jg;gl;l xg;gkhd 

fg;gpapD}Lk; nry;Yk; ,Nyrhd ePl;lKbahj ,ioapd; xU Kidapy; m jpzpTila p 

vDk; Jzpf;ifAk;, kw;wa Kidapy; 2m jpzpTila Q vDk; Jzpf;ifAk; 

,izf;fg;gl;Ls;sJ. cUtpy; fhl;bathW Muk;gj;jpy; Jzpf;if P FohapDs;Ns A ,Yk; 

Jzpf;if Q MdJ fg;gp C ,w;F mUfpYk; ,Uf;FkhW ,io ,Wf;fkhfTk; (B ,d; 

kl;lj;jpy; b J}uj;jpy; fg;gp C ,Uf;fTk;) ,Uf;f xa;tpy; ,Ue;J tplg;gLfpd;wd. OP 

MdJ fpilAld; θ Nfhzj;ij 0
2




 
  

 
 mikf;Fk; NghJ Jzpf;if P ,d; fjp v  

MdJ  

( )2 2
2 sin

3
v ag  = −  My; jug;gLk; vdf; fhl;b> ,ioapy; cs;s ,Otpiriaf; fhz;f.  

Jzpf;if P  MdJ  B I milAk; NghJ P ,d; fjpiaf; fhz;f. 

2


 =  Mf ,Uf;Fk; NghJ ,io ntl;lg;gLfpwJ. njhlUk; P ,d; GtpaPu;g;gpd; fPo; 

,af;fj;jpy; mJ Gs;sp D ,D}L nry;ypd; 
1

2
3

b a
 −

=  vdf; fhl;Lf. 

 

13. ,aw;if ePsk; 2a [Ak; kPs; jd;ik kl;L 2mg [Ak; cila xu; 
,Nyrhd kPs;jd;ik ,ioapd; xU Edp xg;gkhd rPypq;fpy; cs;s 

Gs;sp O ,w;F ,izf;fg;gl;bUf;Fk; mNjNtis kw;wa Edpapy; m 

jpzpTila Jzpf;if P ,izf;fg;gl;Ls;sJ. Jzpf;if P 

Muk;gj;jpy; O ,w;F epiyf;Fj;jhf fPNo cs;s Gs;sp A ,y; 

gpbf;fg;gl;L xa;tpy; ,Ue;J tplg;gLfpwJ. ,q;F abbaOA += ;3

MFkhWs;sJ. mj;Jld; B,C Mfpa Gs;spfs; aBCaOB == ,2

MFkhW cs;sd.  

P ,d; ,af;fr;rkd;ghL 2x x= −  vdf;fhl;Lf. ,q;F 
g

a
 =  ck; 

CP x=  ck; MFk;. c  tPr;rkhf ,Uf;Fk; #j;jpuk; 2 2 2 2( )x c x= −  

[g; gad;gLj;jp P ,d; Nky;Nehf;fpa ,af;fj;jpy; B ,y; fjpiaf; 

fz;L ab 5  vdpd; Jzpf;if P rPypq;if mbf;Fk; vdf; fhl;Lf.  

3b a=  vdpd; Jzpf;if P rPypq;if mbf;Fk; fjpiaf; fhz;f. gpd; 

Jzpf;if P ,d; fPo; Nehf;fpa ,af;fj;jpy; Gs;sp C [ fPo;Nehf;fp 

( )22 1e ag+ vDk; fjpAld; flf;Fk; vdf; fhl;Lf. 

 

B 
b 

Q(m) 

a 

A 
P(m) 

a O D 

C 

O 

O 

2a 

A 

B 

a 

C 

b 

D 
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 ,q;F e  MdJ P ,w;Fk; rPypq;fpw;Fk; ,ilapy; cs;s kPs;jd;ikf;FzfkhFk;.  

5

4
e   vdpd; Jzpf;if P ,d; fPo; Nehf;fpa vspikapir ,af;f;j;jpy; Gs;sp D ,y; 

my;yJ mjw;F Nky; Kjy; Kjypy; fzepiy Xa;tpw;F tUk; vdf;fhl;Lf. ,q;F 

5

2
CD a=  MFk;. 

5

4
e =  vdpd; Jzpf;if P ,d; A ,y; ,Ue;jhd ,af;fj;jpy; ,Ue;J Kjy; Kjy; 

fzepiy Xa;tpw;F tUk; ,af;fk; tiuAs;s vspikapir ,af;f nkhj;j Neuk; 

1 11 2
2 cos cos

3 5

a

g
 − −    
− −    

    
 vdf;fhl;Lf. 

 

14. a) cw;gj;jp  O  Fwpj;J A,B  vd;gtw;wpd;  jhdf;fhtpfs; KiwNa ,a b   MFk;. ,q;F ,a b   

vd;gd g+r;rpaky;yhj> rkhe;jukw;w fhtpfshFk;. Gs;sp C MdJ BC a
→

=  MFkhW 

njupag;gLfpwJ. ,q;F 0  MFk; OC ,dJk; AB ,dJk; ntl;Lg;Gs;sp D Mf 

,Uf;Fk; mNjNtis ,OD OC
→ →

= AD AB
→ →

= MFkhWK; cs;sd. ,q;F , .R    

OAD  ,w;F Kf;Nfhz fhtpf;$l;liy cgNahfpj;J> mjd; %yk;  ,,  ,w;fpilapy; 

njhlu;Gfisg; ngWf. 

NkYk; 2 ,a i= 3 4b i i= − +  vdTk; AOC 


=  vdTk; jug;gLfpwJ. ,q;F 
1 3

cos
5

 −  
=  

 

MFk;. 3 =  vdf; fhl;b  ,  ,d; ngWkhdq;fisf; fhz;f. 

 

b) jjijiji 2,22,43,2 −+−++ vd;gtw;iw jhdf;fhtpfshf cila KiwNa A,B,C,D 

vDk; Gs;spfspy; KiwNa 3 2 , 6 , 2 8 ,4i j i j i j i+ − − − +  vDk; tpirfs; jhf;Ffpd;wd. 

cupa gpuNahfg;Gs;spfis njspthffhl;b ,t;tpirfis $Wtbtj;jpy; x-y jsj;jpy; 

Fwpj;J fhl;Lf. ,e; ehd;F tpirfspd; tpisAspd; gUkd; 24=R  vdf;fhl;b> mjd; 

jpiria fhz;f.  

,jd; jhf;ff;NfhL x – mr;ir ntl;Lk; Gs;sp E [f; fz;L> mjd; jhf;ff; Nfhl;bd; 

rkd;ghl;ilf; fhz;f.  

,g;NghJ jii  +,  vd;gtw;iw jhdf;fhtpfshf cila Gs;spfs; KiwNa F,G ,y; 

KiwNa 2 ,Pi P j P j− − vDk; Nkyjpf ,U tpirfs; Nru;f;fg;gLfpd;wd. ,t;tpU 

tpirfspd; tpisAs; R ,w;F rkhe;jukhFk; vdf; fhl;Lf. 

,g;NghJ njhFjp 32Nm gUkDs;s ,lQ;Rop Nghf;fpy; cs;s ,izapw;F 

rktYthdnjdpd;> ,P  ,d; ngWkhdq;fisf; fhz;f.  
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 15. (a) xt;nthd;Wk;   ePsk;  2a  [Ak;  epiw  w [Ak; 

cila AB,BC,CD,DE,EF Mfpa MW rPuhd 

Nfhy;fs; A,B,C,D,E,F Mfpa mtw;wpd; Kidfspy; 

xg;gkhd %;lg;gl;Ls;sd. AB,BC Mfpatw;wpd; 

eLg;Gs;spfs; ePsk; 3a  cila xu; ,Nyrhd 

ePl;lKbahj ,ioapdhy; njhLf;fg;gl;Ls;sd. 

,t;thNw EF,DE Mfpatw;wpd; eLg;Gs;spfSk; ePsk; 

a3  [ cila xu; ,Nyrhd ePl;lKbahj 

,ioapdhy; njhLf;fg;gl;Ls;sd. njhFjp Nfhy; AF 

,d; eLg;Gs;spapy; ,Ue;J xU epiyf;Fj;J 

jsj;jpy; njhq;ftplg;gl;L> cUtpw; 

fhl;lg;gl;Ls;sthW ehg;gj;jpy; ,Uf;fpwJ. 

,iofspy; cs;s ,Oit 3w vdf; fhl;b> Nfhy; 

AB ,dhy; Nfhy; AF kPJ A ,w; gpuNahfpf;fg;gLk; 

kWjhf;fj;ijAk; fhz;f. 

 

(b) mUNf cUtpy;  fhl;lg;gl;Ls;s   rl;lg;gly;  

Kidfspy; xg;gkhf ,izf;fg;gl;l 

AB,BC,CD,AD,BD vd;Dk; [e;J ,Nyrhd 

Nfhy;fisf; nfhz;lJ. ,q;F 

AB BC BD= =  , AD CD= , 030ADB =

MFk;. %l;L D ,y; 200 3 N Rik 

njhq;ftplg;gl;Lk;> %l;L C ,y; 300N, P 

Mfpa KiwNa fpil> epiyf;Fj;J tpirfs; 

gpuNahfpf;fg;gLk; rl;lg;gly; A ,y; epiyj;j 

Gs;spAld; xg;gkhf gpizf;fg;gl;L. BC 

epiyf;Fj;jhfTk;> AD fpilahfTk; 

,Uf;FkhW xU epiyf;Fj;J jsj;jpy; 

ehg;gj;jpy; cs;sJ.  

(i) P ,d; ngWkhdk; ahJ?  

(ii) Nghypd; FwpaP;ilg;gad;gLj;jp B,C,D Mfpa %l;Lfspw;F xU jifg;G tupg;glj;ij 

tiue;J> ,jpypUe;J Nfhy;fspy; cs;s jifg;Gfis mit ,Oitfsh> 

cijg;Gfshf vdf; Fwpg;gplL fhz;f.  

(iii) Nfhy; AD [ njhFjpapy; ,Ue;J mfw;wpd; ahJ epfOk; vd fhuzj;Jld; $Wf.  
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 16. ikaj;jpy; 2α Nfhzj;ij vjpuikf;Fk; r MiuAila rPuhd Miur;rpiwapd; jpzpTikak; 

ikaj;jpy; ,Ue;J rkr;rPu; Miu topNa 


rSin

3

2
J}uj;jpy; cs;sJ vd njhifaply; 

%yk; fhl;Lf.  

cUtpy; fhl;lg;gl;Ls;sthW 2a MiuAila rPuhd 

miutl;lj;jpy; ,Ue;J ikak; C ,y; 2α 

Nfhzj;ij vjpuikf;Fk; Miurpiw ECF , a 

gf;fePsk; nfhz;l rJuk; ABCD Mfpatw;iw ePf;fp 

ngwg;gl;l nky;ypa jfl;L cNyhfk;(R) 

ngwg;gl;Ls;sJ. ,t;tl;lj;jpd; jpzpTikak; OE 

,y; ,Ue;J x J}uj;jpYk; OE ,w;F nrq;Fj;jhf O 

tpD}lhd Nfhl;by; ,Ue;J  y  J}uj;jpYk; cs;sJ.  

ax = vdTk; 
( )

21

2 4 3
y a


=

−
 vdTk; fhl;Lf. 

,q;F 
)34(2

)938(16

−

+−
=




  MFk;.  

,g;NghJ jfL R MdJ cUtpy; fhl;bathW 

mjd; jsk;> epiyf;Fj;jhf ,Uf;FkhW 

fpilj;jsj;jpy; kPJ OC nghWj;jpUf;f 

itf;fg;gl;Ls;sJ. R ,d; epiw w vdf; nfhz;L> 

F ,y; 0w  epiwAila Jzpf;if ,izf;fg;gl C 

gw;wp ftpOk; epiyapy; ,Ug;gpd; ( )0 2w w= −

vdf; fhl;Lf.  

 

17. (a) ru;trkdhd B1, B2, B3  vDk; %d;W ngl;bfspy; ru;trkdhd rptg;G Ngdhf;fs; my;yJ  

gr;irg; Ngdhf;fs; cs;sd. ngl;b Bk ,y; (2k +1) vz;zpf;ifahd rptg;G Ngdhf;fSk; 

(k-1) vz;zpf;ifahd gr;irg;Ngdhf;fSk; cs;sd. ,q;F k=1,2,3 MFk;. %d;W 

ngl;bfspy; xU ngl;b vOkhwhf vLf;fg;gl;L mjpypUe;J 2 Ngdhf;fs; xd;wd; gpd; 

xd;whf gpujpitg;G ,y;yhky; vLf;fg;gLfpd;wJ. ,t; vj;jdpg;Gfspw;fhd kutupg;glj;ij 

tiue;J> 

(i) ntspNa vLf;fg;gl;l ,uz;lhtJ Ngdh gr;irahf ,Ug;gjw;fhd epfo;jfitf; 

fhz;f. 

(ii) ntspNa vLf;fg;gl;l ,uz;lhtJ Ngdh gr;irahf ,Ug;gpd; KjyhtJ Ngdh 

rptg;ghf ,Ug;gjw;fhd epfo;jfitf; fhz;f. 
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 (b) 1 2, ,........................ ,nx x x   1 2, ,......................., my y y   vDk; juTj; njhilfspw;F  xNu 

epaktpyfy; σ ,Uf;Fk; mNjNtis mtw;wpd; ,ilfs; KiwNa yx, MFk;. ,it 

,uz;Lk; Nru;e;j juTj;njhil  1 1,................ , ,.............n mx x y y  ,d; khw;wwpwd; 

2
2

2

( )

( )

mn x y

m n

 −

+ 
+ 

 ,dhy; jug;gLfpwJ vdf; fhl;Lf. 

xU ghlrhiy (A) ,y; Fwpj;j tFg;gpw;F eilngw;w fzpg;gPl;L guPl;irapy; ngw;w 

Gs;spfs; gw;wpa tpguk; fPNo ml;ltizapy; jug;gl;Ls;sd.  

 

 

 

 

 

 

 

,g;guk;gypd; ,iliaf; fhz;f. ,jd; khww;wpwd; 21 vdj;jug;gl;Ks;s ,f;fzpg;gPl;L 

guPl;ir maw;ghlrhiy (B) ,y; mNj tFg;gpy; cs;s 100 khztu;fspw;F 

itf;fg;gl;l NghJ mtu;fs; ngw;w Gs;spfspd; ,ilak; khww;wpwDk; KiwNa 8.5, 21 

Mf mike;jJ. guPl;irf;F Njhw;wpa ,t;tpU ghlrhiyfspdJk; nkhj;j khztu;fs; 

ngw;w ,ize;j khw;wwpwidf; fhz;f.  

 

 

  

 

  

 

 

 

Gs;spfs; khztu;fspd; 

vz;zpf;if 

0-5 20 

5-10 30 

10-15 40 

15-20 10 
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