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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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B 

11  

12  

13  

14  

15  

16  

17  

 nkhj;jk;  

 rjtPjk;  

(10) ,ize;j fzpjk; I   

 
,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  
 

 
 

tpdhj;jhs; I  

tpdhj;jhs; II  

nkhj;jk;  

,Wjpg;Gs;sp  
 

 
FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfis guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  
 

Rl;nlz;: 
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gFjp A 

  1. fzpjj;njhFj;jwpTf;Nfhl;ghl;ilg; gad;gLj;jp vy;yh n   ,w;Fk; 
3 12 8n n  MdJ 9 ,dhy; 

tFgLk; vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  2. 
23 , 2y x y x    Mfpa tiuGfis gUk;gbahf tiutjd; %yk; 

2 2 3x x   ,idj; jPu;f;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  3.  1 1, ( )
4

z i Arg z


     Mfpa ,U epge;jidfisAk; jpUg;jpnra;Ak; rpf;fnyz;fis Mfz; 

tupg;glj;jpy; Fwpj;Jf;fhl;Lf. ,r;rpf;fnyz;fs; 1 2,z z  vdpd; 1 2z z i  vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  4. epfo;r;rp xd;Wf;fhf 4  ghlfu;fs;> 3 ehl;bakhLgtu;fs;> 5 Ngr;rhsu;fs; tpz;zg;gpj;jpUe;jdu;. 

,tu;fSs; ehd;F Ngiu epfo;r;rp xd;Wf;F njupTnra;a Ntz;b cs;sJ.  

    ( )i     epfo;r;rpf;F Njitahdtu;fs; vj;jid ntt;NtW Kiwfspy; njupag;glyhk; vdf;fhz;f. 

   ( )ii  epfo;r;rpapy; xU ghly;> xU eldk;> xU Ngr;R ,Uf;f Ntz;Lk; vdpd; epfo;r;rpf;F  

     Njitahdtu;fs; vj;jid Kiwfspy; njupag;glyhk; vdf;fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[gf;. 4 Ig; ghu;f;f 
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  5.  
20

1 cos cos 2 3
lim

2x

x x

x


  vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  6. mUfpYs;s glj;jpy;  0,2  vDk; tPr;rpy; sin ,y x  

3 cosy x  Mfpatw;wpd; tiuGfs; gUk;gbahff; 

fhl;lg;gl;Ls;sd. ,A Bapd; Ms;$Wfisf; fz;L 

epow;wg;gl;l gFjpapd; gug;gsitf; fhz;f. 

 ……………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
[gf;. 5 Ig; ghu;f;f 
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  7.  2 , 2x at y at   vDk; gukhdr;rkd;ghLfshy; jug;gLk; tisapf;F 0 0, 2t t t t   Mfpa Gs;spfspy; 

tiuag;gLk; njhlypfs; ,ilntl;Lk; Gs;spapd; xOf;F 
2 9

2

a
y x  vDk; gutisT vdf;fhl;Lf. 

,q;F a  MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  8.  2 , 2ax y c x by c      Mfpa Neu;NfhLfs; xd;Wf;nfhd;W nrq;Fj;jhdit vdTk; (1, 5)  vDk; 

Gs;spapy; ,ilntl;Lfpd;wd vdTk; jug;gbd; , ,a b c  Mfpatw;wpd; ngWkhdq;fisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  9.  2 2
1 5S x y    vDk; tl;lj;jpw;F  1,2  vDk; Gs;spapy; tiuag;gLk; njhlypahdJ  

2 2
2 9S x y    vDk; tl;lj;ij ,A B  vDk; Gs;spfspy; ,ilntl;Lfpd;wJ. ,A Bapy; tl;lk; 2S  

,w;F tiuag;gLk; njhlypfs; re;jpf;Fk; Gs;spapd; Ms;$Wfis fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 10.     1 1 1tan tan tan
1

a b
a b

ab
    

   
 

 vdf;fhl;Lf. ,q;F , 0, 1a b ab   MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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gFjp B 

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

 
 

 11. ( a ) 2( )f x ax bx c    vdf;nfhs;f. ,q;F 0a   MFk;. 
2( ) ( )f x p x q r    MFkhW , ,p q r  

Mfpatw;iw , ,a b c  rhu;gpy; fhz;f. ,jpypUe;J> ( ) 0f x   vDk; ,Ugbr;rkd;ghL 

nka;jPu;Tfisf; nfhz;bUg;gjw;fhd epge;jidiaAk; nghUe;Jk; jPu;Tfisf; nfhz;bUg;gjw;fhd 

epge;jidiaAk; fhz;f.  

( i ) 2 0x px q    vDk; ,Ugbr;rkd;ghl;bd; %yq;fs; nka;ahdit vdpd; aapd; vy;yh 

nka;g;ngWkhdq;fSf;Fk; 
2 ( ) (2 ) 0x px q x a x p       ,d; %yq;fs; nka;ahdit 

vdf;fhl;Lf.  

( ii ) 0, 1pq q   ,w;F  
2 2

21 1 ( 1) 0
2 2

p p
q x p q x q q

 
        

 
 vDk; ,Ugbr;rkd;ghL 

nghUe;Jk; %yq;fisf; nfhz;bUf;Fk; vdpd; 
2 4p q  vdf;fhl;Lf.  

  (b ) k  ,w;F 
3 2( ) 4 4 2f x x x kx     vdf; nfhs;f. ( 2)x   MdJ ( )f x  ,d; xU fhuzp 

vdpd; k  ,idf; fhz;f.  ( )f x  ,id 
2( 2) ( )x ax b   vDk; tbtpy; vLj;Jiuf;f. ,q;F 

,a b  Jzpag;glNtz;ba khwpypfs; MFk;.  

  ,a b  ,d; ,g;ngWkhdq;fSf;F 
2 2( ) ( 2)ax b p x qx r      MFkhW , ,p q r  Mfpatw;iwf; 

fhz;f. ,jpypUe;J> ( )f x  ,id 
3( 2)x   ,dhy; tFf;fg;gLk;NghJ ngwg;gLk; kPjpiaf; fhz;f. 

 12. ( a ) (1 )nx  ,w;fhd <UWg;G tpupit vOJf. ,q;F n   MFk;. 

  0 1(1 ) ......... ......n r n
r nx a a x a x a x       vdf; nfhs;f.  ,q;F , 1, 2,3........,ia i n   MFk;. 

1r n   ,w;F 
1

1

1
r

r r

a r

a a n




 
 vdf;fhl;Lf. 

  3r n   ,w;F 1 2

1 1 2 2 3

, ,r r r

r r r r r r

a a a

a a a a a a
 

      
 Mfpad xU $l;ly; tpUj;jpapy; ,Uf;Fk; 

vdf;fhl;Lf.  ,jpypUe;J> ,f;$l;ly; tpUj;jpapd; nghJ tpj;jpahrk; 
1

2020
 MfTk; 1 9r ra a   

MFkhWk; ,r n  Mfpatw;wpd; ngWkhdq;fisf; fhz;f.  
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   ( b ) 
1

( )
r

f r
re

  vdf; nfhs;f. ,q;F r   MFk;. 
1

( 1)
( ) ( 1)

( 1) r

r e e
f r f r

r r e 

 
  


 vdf;fhl;Lf. 

  
1

1

( 1)

( 1)

n

n r
r

r e e
S

r r e 


 



  vdf; nfhs;f. ,q;F n   MFk;. tpj;jpahr Kiwiag; gad;gLj;jp nS  

,idf; fhz;f. ,jpypUe;J> 
1

S
e

   vd ca;j;jwpf. 

  NkYk; N  ,w;F 
3( 1)( ) 10NN S S 

    MFkhW N  ,d; ,opT ngWkhdj;ijf; fhz;f.  

 (cjtp: ln10 2.3 ) 

13. ( a ) 
1 6

2 6
A

 
  

 
 vdTk; 

2( ) 5 6f x x x    vdTk; nfhs;f. ( ) 0f A   vdf;fhl;b 
1A
 

,idf;fhz;f. ( ) 0f x   ,d; %yq;fs; 1 2,   1 2( )   vdpd; 1 2,   Mfpatw;iwf; fhz;f.  

  
1

,
1

a b
u v

a b

   
    

   
 vdf;nfhs;f. 1Au u  vdTk; 2Av v  vdTk; jug;gbd; ,a b  

Mfpatw;iwf; fhz;f. NkYk; 
1

1

a b
B

a b

 
  

 
 vdTk; 

1

2

0

0
D





 
  
 

 vdTk; jug;gbd; 

1B A BD  vd;gij tha;g;Gg; ghu;f;f.  

      (b )  ,x y  Mf z x iy   vdf;nfhs;f. rpf;fnyz; z  ,d; kl;L z > cld;Gzup z  

Mfpatw;Wf;fhd Nfhitifs vOJf. gpd;tUtdtw;iw epWTf.  

 ( i ) 
2

z zz       ( ii )  2 Re( )z z z   

 ,z   Mfpa ,U G+r;rpaky;yhj rpf;fnyz;fSf;F 
2 2

4 Re( ) Re( )z z z       vd epWTf. 

       ( c )  
1

1

i
z

i





 vdTk; 

2

1 i
 


 vdTk; jug;gbd; ,z   ,d; kl;L> tPry; Mfpatw;iwf; fhz;f. 

, ,A B C  Mfpad Mfz; tupg;glj;jpy; KiwNa , ,z z    Mfpa rpf;fnyz;fisf; Fwpf;fpd;wd. 

, ,A B C  Mfpa Gs;spfisg; gUk;gbahf Mfz; tupg;glj;jpy; Fwpj;J ehw;gf;fy; OABC  Xu; 

rha;rJuk; vdf;fhl;Lf. ,q;F O  cw;gj;jp MFk;. ( )Arg z   ,idf; fz;L 
3

tan 1 2
8

 
  

 
 

vd ca;j;jwpf. 

 14.  ( a )  2, 4x    ,w;F 
3

2

3
( )

( 4) ( 2)

x
f x

x x




 
 vdf;nfhs;f.  

 
2

3 2

18 ( 4)
( )

( 4) ( 2)

x x
f x

x x


 

 
 vdf;fhl;Lf. ,jpypUe;J> ( )y f x  vDk;  tisapapd; jpUk;gy; 

Gs;spfspd; Ms;$Wfisf; fz;L mit cau;th ,opth tpgj;jpah vd ,dk;fhz;f. 

mZFNfhLfs;> jpUk;gy; Gs;spfs; Mfpatw;iw njspthff; fhl;b ( )y f x  vDk; tisapia 

gUk;gbahf tiuf. tiugpidg; gad;gLj;jp ( )f x k  vDk; rkd;ghL 

 ( i ) nrg;gkhf xU jPu;tpid khj;jpuk;  

 ( ii ) nrg;gkhf ,U NtW jPu;Tfis khj;jpuk; 

-8- 
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 ( iii ) %d;W ntt;NtW jPu;Tfis 

 nfhz;bUg;gjw;F k apw;F rhj;jpakhd ngWkhdq;fisf; fhz;f. 
 

      (b ) r  MiuAila tl;l tbt fljhrpapypUe;J glj;jpy; 

fhl;bathW  0 2    Miuad; cila Miur;rpiw 

AOB  ntl;lg;gLfpd;wJ. tpspk;Gfs; ,OA OB  

Mfpatw;iw Nru;j;J xl;Ltjd; %yk; R  MiuAk; H  

cauKk; cila $k;G Mf;fg;gLfpd;wJ.  

( i ) R rx  vdTk; 
21H r x   vdTk; fhl;Lf. ,q;F 

2
x




  MFk;.  

( ii ) $k;gpd; fdtsT V  MdJ 
3 2 21

1
3

V r x x   ,dhy; jug;gLk; vdf;fhl;Lf. 

jug;gl;l r  ,w;F V  cau;thFkhW x  ,idf; fz;L> ,r;re;ju;g;gj;jpy; 

1
22

2
3

 
 

  
 

 vd 

ca;j;jwpf. 

 15.  ( a )  21t x x    vdpd; 
1

t
t

  ,id vspa tbtpy; fhz;f.  

  
21t x x    vDk; gpujpaPl;ilg; gad;gLj;jp 

 
8

20

1 8

631

dx

x x





 
  vdf;fhl;Lf.  

   (b ) 
1

3

x
y

x





 vdpd; 

2

2

( 3)

dy

dx x



 vdf;fhl;Lf.  

 gFjpfshf njhifapliyg; gad;gLj;jp 

1

2

0

1 1 1 1 1
ln ln 3 ln 2

( 3) 3 6 4 12

x
dx

x x

 
   

  
  vdf;fhl;Lf.  

   ( c ) 
0

( )

( ) ( )

a
f x

I dx
f x f a x


   vdj;jug;gbd; nghUj;jkhd gpujpaPl;ilg; gad;gLj;jp 

2

a
I   

vdf;fhl;Lf. ,jpypUe;J> gpd;tUtdtw;iwf; fhz;f. 

   ( i ) 

1

2

0

ln( 1)

ln(2 )

x
dx

x x



       ( ii ) 

 
2

0

sin

sin
4

x
dx

x




  

 16. 2 2 24 2 4 0S x y x y         MdJ xy  jsj;jpy; cs;s Xu; tl;lj;jpd; rkd;ghlhFk;. ,q;F 

   MFk;. tl;lk; S  ,d; ikak;> Miu Mfpatw;iw   rhu;gpy; fz;L tl;lk; S  MdJ 

x mr;ir njhLfpd;wJ vdf;fhl;Lf. 

 cw;gj;jpiaAk; tl;lk; S  ,d; ikaj;ijAk; ,izf;Fk; NfhL Neu; x mr;Rld; mikf;Fk; 

$u;q;Nfhzk;   vdpd; 
4

tan 2
3

   vdf;fhl;Lf. ,jpypUe;J 3 4 0l y x    vDk; Neu;NfhlhdJ S  

vDk; tl;lj;jpw;F cw;gj;jpapypUe;J tiuag;gLk; njhlyp vdf;ffhl;Lf. 4 3 15l y x     vDk; 

Neu;NfhlhdJ tl;lk; S  ,w;F njhlypahf mikfpd;wJ vdpd;   ,w;F rhj;jpakhd ,U 

ngWkhdq;fisf;fhz;f. 

A  B  

O  
  

r  

r  r  

R  

H  
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   , : 0 3 4R x y y y x  ck; ck; 4 3 15y x  ck; MFk;  vdf; nfhs;f. xy  jsj;jpy; ,l l 

Mfpa Neu;NfhLfisg; gUk;gbahf tiue;J gpuNjrk; R  ,id epow;Wf.  tpd; ,UNtW 

ngWkhdq;fSf;F ngwg;gLk; tl;lq;fs; 1 2,C C  vdTk; tl;lk; 1C  MdJ R  ,Ds; fplf;fpd;wJ 

vdTk; jug;gbd; tl;lq;fs; 1 2,C C  xd;iwnahd;W njhLtjpy;iy vdf;fhl;b mNj glj;jpy; tl;lq;fs; 

1 2,C C  Mfpatw;iw gUk;gbahf tiuf. 

 17. ( a ) 2( ) cos sin
2

f


 
 

  
 

 vdf;nfhs;f. ,q;F 0     MFk;. 
2( ) (cos )f a b c     MFkhW 

, ,a b c  Mfpatw;iwf; fhz;f.  

  xU Kf;Nfhzp ABC apy; toikahd FwpaPLfspy; 
2 2 2 3

cos sin cos sin cos sin
2 2 2 8

A B C
A B C     

vdpd; ABC  MdJ xU rkgf;f Kf;Nfhzp vdf;fhl;Lf.  

   (b )  
2 2

x
 

    ,w;F 
2

1 cot
( )

1 cot

x
f x

x





 vdf;nfhs;f.  

  ( ) cos(2 )f x A x B    MFkhW , , 0
2

A B


 
 

  
 

 Mfpatw;iwf; fhz;f.  

  ,jpypUe;J> 
2 2

x
 

    ,y; 2 ( )y f x  ,d; tiuig gUk;gbahf tiuf.  

( c ) ( i ) A B C     vdpd; tan tan tan tan tan tanA B C A B C    vdf;fhl;Lf. 

 ( ii )  xU Kf;Nfhzp ABC apd; epkpu; ikak; H  MFk;. 
4

BAC


  vdTk; ePl;lg;gl;l AH  

MdJ BC  ,id Dapy; re;jpf;fpd;wJ vdTk; ePl;lg;gl;l CH  MdJ AB  ,id E apy; 

re;jpf;fpd;wJ vdTk; jug;gl;Ls;sJ. 
cos

sin

b C
CH

B
  vdf;fhl;Lf. 

 ird; tpjpiag; gad;gLj;jp 
2 22 2 cos

sin sin

CH C

B C



 vdf;fhl;Lf. NkYk; tan , tan , tanA B C  

Mfpad KiwNa xU $l;ly; tpUj;jpapy; ,Uf;fpd;wd vdpd; NkNy ( )i  ,Ys;s Kbitg; 

gad;gLj;jp tan , tanB C  Mfpatw;wpd; ngWkhdq;fisf; fhz;f.   

   ,;r;re;ju;g;gj;jpy; 
23CH   vd ca;j;jwpf.  

 

✵✵✵ 
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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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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;jk;  

 rjtPjk;  

 

(10) ,ize;j fzpjk; II   

 
,Wjpg; Gs;spfs; 

,yf;fj;jpy;  

vOj;jpy;  

 

 
 

tpdhj;jhs; I  

tpdhj;jhs; II  

nkhj;jk;  

,Wjpg;Gs;sp  

 

 
FwpaPl;nlz;fs; 

tpilj;jhs; guPl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfis guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

 

Rl;nlz;: 
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gFjp A 

1. A,B vDk; KiwNa ,3mm  jpzpTfisAila ,U Jzpf;iffs; xg;gkhd fpilNkirapy; xNu NeHNfhl;bd; 

topNa xd;iw xd;W Nehf;fp KiwNa uu,2  fjpfSld; ,aq;fp Neubahf NkhJfpd;wd. kPs;ikTf;Fzfk; e 

vdpd; nkhj;jypd; rw;Wg;gpd; A ,d; Ntfk; 
(9 1)

4

e
u


vdf; fhl;b> B ,d; fjpiaf; fhz;f.  

NkhJifapd; gpd; ,U Jzpf;iffSk; vjpH – vjpH jpirfspy;  ,aq;fpd; 
1

3
e   vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  2. caukhd fpilj;jsj;jpy; cs;s rpWtd; ge;J xd;iw fpilahf 
15 ms  Ntfj;Jld; cijj;jhd;. ge;J 

GtpaPHg;gpd; fPo; ,aq;fp cijGs;spapy; ,Ue;J m510  J}uj;jpy; fpilj;jiuia mbj;jJ. GtpaPHg;G 

MHKLfy; 
210 ms vdf; nfhz;L jiuapy; ,Ue;J rpWtd; ,Uf;Fk; cauj;ijf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  3.  epiyf;Fj;jhf Nky;Nehf;fp 
2

g
 MHKLfYld; ,aq;Fk; nrt;tfg;ngl;b xd;wpy; Nky; 

Kfj;jpd; ikaj;jpy; ,izf;fg;gl;l xg;gkhd fg;gp xd;wpd; Nky; nry;Yk; ,Nyrhd 

ePl;lKbahj ,ioapd; Edpfspy; P,Q vDk; KiwNa mm 2,  jpzpTfs; ,izf;fg;gl;L 

,iofs; ,Wf;fkhfTk; fg;gpAld; njhLifAwhj ,ioapd; gFjpfs; 

epiyf;Fj;jhfTk; ,Uf;f ngl;b njhlHghf xa;tpy; ,Ue;J tplg;gLfpd;wd. ,ioapd; 

,Oit 2mg vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

  4. 
1

sin
n

    MfTs;s rha;jsj;jpy; tY H   I cila  M  jpzpTila thfdnkhd;W Nky;Nehf;fp jil 

tpir R  ,w;nfjpuhf nry;yf;$ba cah;fjp u MFk;. 
Mg

H R u
n

 
  
 

 vdf;fhl;Lf. 
1

Sin
m

    MfTs;s 

rha;jsj;jpy; mNj thfdk; Nky;Nehf;fp jil tpir 2R  ,w;nfjpuhf nry;yf;$ba cah;fjp v MFk;. 

,t;tpaf;fj;jpw;F NkYs;s tbtpy; xU Nfhitia vOjp, 2u v  vdpd; 2n m  vd ca;j;jwpf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2

g

 

P Q 
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  5.  ba,  vDk; ,U fhtpfs; ,3,5  ba bab   MFkhW cs;sd. 9. ba  vdf; fhl;b, ba  If; 

fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  6.  w  epiwnfhz;l xg;gkhd rPuhd tl;lj;jl;L fpilAld;   rha;Tila 

rha;jsj;jpy; epiyf;Fj;jhf ,Uf;f itf;fg;gl;L glj;jpy; fhl;bathW 

rha;jsj;jpw;F rkhe;jukhd, jhf;ff;NfhL ikak; C ,DhL nry;Yk; tpir P  

,dhy; rkepiyapy; itj;jpUf;fg;gLfpwJ. tpir P IAk; kWjhf;fk; R  IAk; 

fzpf;f. RP  vdpd; 
045 vd ca;j;jwpf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

C  

P 

α 
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  7.  vOkhw;Wg; ghpNrhjidapy; epfo;r;rpfs; A , B  vd;gd    1 1 7

6
P A P B  ,  

2

3
P A B  ,  

 1 1

3
P A B    MFkhW cs;sd.  P A B ,  P A ,  1

AP
B

 Mfpatw;iwf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  8.  fhh; jpUld; xUtdplk; 6  NtWgl;l jpwg;Gfs; ,Uf;fpd;wd. Mtw;wpy; xd;W kl;Lk; fhiu ,af;ff;$baJ. 

Mtd; fhiu ,af;Ftjw;fhf vOkhwhf jpwg;Gfisg; nghUj;jp  ntw;wp ngwhj jpwg;Gfis ePf;Ffpwhd;. mtd; 

,ul;il vz;fspd; vj;jdpg;Gf;fspy;; fhiu ,af;Ftjw;fhd epfo;jfitf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  9.  , , , ,a b c d e  Vd;gd VWthpirapy; cs;s NtWNtwhd xd;wpw;Fk; gj;jpw;Fk; ,ilapy; cs;s epiw 

vz;fshFk;. ,t; Ie;J vz;fspd; ,il 5 ck; , ,a b d  Mfpa %d;W vz;fspd; ,il 4 ck; vdpd; 

, , , ,a b c d e vd;gtw;wpd; ngWkhdq;fisf; fhz;f. 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 10.   5,4,3,2,1  vDk; njhilg;Gs;spfs; x  ,d; ,il> epaktpyfy; vd;gd KiwNa 3, 2  vdf; fhl;Lf. 

,jpypUe;J 32  xy  vDk; Vfgupkhzkhf cUkhw;wg;gLk; y  Gs;spfspd; ,iliaAk; epaktpyfiyAk; 

fhz;f.  

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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gFjp B 

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

 
 

 11. ( a ) 

  
 

 
 
 
 
 

 
NkYs;s glkhdJ tPjpnahd;wpd; rha;thd gFjp AC  IAk; fpilahd gFjp CE  IAk; fhl;LfpwJ. A 

,y; xa;tpy; ,Ue;J Gwg;gLk; fhH. rPuhd MHKfy; a  cld; nrd;W B vDk; ,lj;jpy; 3u  fjpia 

milfpwJ. cldahf jLg;Gf;fisg;gpuNahfpj;J rPuhd mkHKLfy; a ,dhy;  C I milAk; NghJ fjp 

u2  I ngWfpwJ. gpd; rPuhd fjp u2  cld; fpiltPjpapy; ,aq;FfpwJ. mt;tPjpapy; D ,y; cs;s 

xLf;fkhd Fopia fhH jhz;Lk; NghJ Vw;gLk; fzf;FYf;fk; fhuzkhf fjp u  My; FiwfpwJ. 

gpd;dH njhlHe;J rPuhd fjpAld; ,aq;fp Gs;sp E  If; fle;J nry;fpwJ. CD topNa fhH ,aq;f vLj;j 

Neuk; 
a

u

3
 MfTk; dDE   MfTk; CEAC  MfTk; cs;sJ. A ,y; ,Ue;J E tiuf;Fk; fhupd; 

,af;fj;jpw;fhd fjp – Neu tiuig tiue;J ,jpypUe;J.  

(i) fhH MHKLfy;> mkHKLfYld; ,aq;fpa Neuq;fs; KiwNa 
a

u

a

u
,

3
 vdTk;.  

(ii) rha;thd tPjpapd; ePsk; 
a

u 27
vdTk; fhl;Lf  

(iii) J}uk; CD If; fhz;f. 

 

19

3ad
u    vd;gij ca;j;jwpf.  
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( b )  a  Mfyk; nfhz;l Nehpa MW xd;W v  Ntfj;jpy; gha;fpd;wJ.  epiyahd ePhpy; v  fjpapy;  

ePe;jty;y kdpjd;, xU fiuapy; ,Ue;J kWfiuia ePe;jp mila tpUk;Gfpd;whd;. ,q;F 1   MFk;. 

Mtd; xU fiuapy; A vDk; Gs;spapy; ,Ue;J Neh; vjph; Gs;sp B ,w;F mUfpy; Mw;Nwhl;l jpirapy; 

cs;s Gs;sp C I milfpd;whd;.  BC= x  vdpd; sin cos
a

x a 


   vdf; fhl;Lf. ,q;F   

Vd;gJ MWghAk; jpirf;F vjph; jpirAld;  v  mikAk; NfhzkhFk;.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

  khWfpd;w NghJ  x  ,d; ,opTg; ngWkhdk; 
21

a





 vdf; fhl;Lf. 

nghUj;jkhd Ntf Kf;Nfhzpia tiutjd; %yk; my;yJ NtWtpjkhf x  ,d; ,opTf;Fhpa   ,d; 

ngWkhdk;  1cos   vdf; fhl;Lf. 

 12. ( a ) cUtpy; fhl;lg;gl;Ls;s 


BEG Mf ,Uf;Fk; 

ruptfk; ABEGMdJ ,Nyrhd xg;gkhd 

Fw;wpapd; GtpaPHg;G ikaj;jpD}lhf cs;s xU 

epiyf;Fj;Jf; FWf;Fntl;lhFk;. ,q;F 

1 3

5
Sin  . AGBE,  Mfpa NfhLfs; 

epiyf;Fj;jhditAk; NfhL EG  MdJ mjidf; 

nfhz;Ls;s Kfj;jpd; XH mjpAaH rupTf;NfhlhFk;. 

Fw;wpapDs; BA  ,w;Fr; rkhe;jukhd xU nky;ypa 

xg;gkhd jthspg;G CD  cs;sJ. AB  xg;gkhd 

fpil epyj;jpd; kPJ ,Uf;FkhW Fw;wp 

itf;fg;gl;Ls;sJ.  

jpzpTfs; mm,2  I cila KiwNa QP, vDk; ,U Jzpf;iffs; KiwNa CDEG, Mfpatw;wpd; 

kPJ itf;fg;gl;L mit Gs;spfs; EC, ,y; ,Uf;Fk; rpwpa xg;gkhd ,Nyrhd fg;gpfspw;F Nkyhfr; 

nry;Yk; xH ,Nyrhd ePl;lKbahj ,ioapdhy; njhLf;fg;gl;Ls;sd. ,io ,Wf;fkhf ,Uf;f glj;jpy; 

fhl;ba miktpypUe;J njhFjp xa;tpy; ,Ue;J tpLtpf;fg;gLfpwJ.  

210  msg vdf; nfhz;L Jzpf;if P  ,w;F EG topNaAk;> Jzpf;if Q  ,w;F DC topNaAk; 

njhFjpf;F AB  topNaAk; ,af;fr; rkd;ghLfis vOJf.  
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,ypUe;J Fw;wpapd; MHKLfy; 


AB,d; jpirapy; 
2

14

5 ms vdf;fhl;b Fw;wp njhlHghd P ,d; 

MHKLfiy fhz;f.  

Jzpf;if P MdJ Neuk; 
7

5
s  ,aq;fp G I milAk; NghJ (Jzpf;if Q  MdJ C  I 

milatpy;iy)  ,io mWk; vdpd; P MdJ Fw;wpia tpl;L tpyFk; NghJs;s Ntfj;jpd; gUkd; 

1132 ms vdTk;> jpir fpilAld; 
1 3

tan
2

  
 
 

  vdTk; fhl;Lf.  

njhlUk; GtpaHg;gpd; fPo; ,af;fj;jpy; Jzpf;if P MdJ Neuk; 
1

2
s  ,y; epyj;ij mbf;Fk; vdpd; 

mAG 25.4  vdf; fhl;Lf.  

 

( b ) O  it ikakhfTk; a  I MiuahfTk; nfhz;l xg;gkhd 

tl;lf;Fohapd; xU gFjp AB  MdJ epiyf;Fj;J jsj;jpy; 

epiyahf;fg;gl;Ls;sJ. ,q;F OA  epiyf;Fj;jhfTk; 

0120


BOA MfTk; cs;sJ m  jpzpTila xU Jzpf;if 

P  MdJ A  ,y; Fohapy; itf;fg;gl;L> fpilahf ag  

cld; FohapDs; vwpag;gLfpwJ. ,q;F   Neh; khwpypahFk;. 

 

OP  MdJ fPo;Kf epiyf;Fj;Jld;    Nfhzj;ij Mf;Fk; NghJ P  ,d; fjp v  MdJ 

2 ( 2 2cos )v ag      My;jug;gLk; vdf;fhl;b> Fohapw;Fk; Jzpf;if P  ,w;fpilapyhd kWjhf;fk; 

R  If; fhz;f. 

3  vdpd; Jzpf;if P  MdJ B I kl;Lkl;lhf milAk; vdf;fhl;b> A  ,w;Fk; B  ,w;Fk; 

,ilapy; Jzpf;if P  ,d; jpir Gwkhw;wkilAk; vdTk; fhl;Lf.  
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13.  
 
 
 
 
 
 
 
 
 
 
 

jpzpT m I cila xU Jzpf;if P MdJ> ,aw;if ePsk; ,2a  kPs;jd;ikkl;L mg2  IAk; ,aw;if 

ePsk; a  kPs;jd;ik kl;L 
2

mg
 IAk; cila ,U ,Nyrhd ,iofspd; ,U EdpfSld; 

,izf;fg;gl;Ls;sJ. xg;gkhd fpilAld; 030 rha;Tila rha;jsj;jpd; Nky; Jzpf;if P itf;fg;gl;L 

,ioapd; RahjPd Kidfspy; a2  ,aw;if ePsKilajd; Edp rha;jsj;jpy; NkNy cs;s epiyahd 

Gs;sp A  ,w;Fk;> a  ,aw;if ePsKilajd; Edp rha;jsj;jpy; fPNo cs;s epiyahd Gs;sp B  ,w;Fk; 

,izf;fg;gl;Ls;sd. ,iofs; rha;jsj;jpd; mjpAaH rha;Tf;Nfhl;bd; topNa ,Uf;f 5AB a  

MFkhWs;sJ. P  MdJ rha;jsj;jpy; Gs;sp C  ,y; rkepiyapy; ,Ug;gpd; aAC 3  vdf; fhl;Lf.  

,g;NghJ Jzpf;if P  MdJ aAD 4  MFkhW rha;jsj;jpYs;s Gs;sp D  ,w;F nfhz;Ltug;gl;L> 

mjpypUe;J nkJthf xa;tpypUe;J tplg;gLfpwJ. ,U ,iofSk; ,Wf;fkhf ,Uf;f ,io AP  ,d; ePsk; 

x  Mf ,Uf;Fk; NghJ   03
2

3..

 ax
a

g
x  vdf; fhl;Lf.  

a

g
axX

2

3
,3 2    Mf ,Uf;f rkd;ghl;il 

..
2 0X X  vDk; tbtpy; vOJf.  

#j;jpuk; 
2.

2 2 2( )X c X   If; fUj;jpy; nfhz;L tPr;rk; c  If; fhz;f.  

 

Jzpf;if P MdJ mjd; kpf caHe;j ,lkhd Gs;sp E I milAk; NghJ AE If; fhz;f. P MdJ E  I 

milAk; fzj;jpy; ,io AP ntl;lg;gLfpwJ.  

Gjpa ,af;fj;jpd; vspikapir ,af;fr;rkd;ghl;ilg; ngw;W mjd; miyTikak; B ,y; ,Uf;Fk; 

vdf;fhl;Lf.  

Jzpf;if P, D ,y; ,Ue;J ,aq;fj;njhlq;fp kPz;Lk; D I mila vLf;Fk; Neuk; 12 1

33

a
cos

g

   
   

  
 

vdf; fhl;Lf.  
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 14. ( a ) Ms;$w;W mr;Rf;fspd; cw;gj;jp O  Mf ,Uf;f Kf;Nfhzp OAB  ,y; ,A B  ,d; jhdf;fhtpfs; 

KiwNa ba,  MFk;. ePl;lg;gl;l OA  ,y; Q  vDk; Gs;sp : 3: 2OQ AQ   MfTk; gf;fk; AB  apy; 

Gs;sp R  MdJ : 2 :1AR RB   MfTk; gf;fk; BO  tpy;  Gs;sp  P  MdJ : :1BP PO   

MFkhWk; cs;sJ.  , ,P Q RMfpatw;wpd; jhdf;fhtpfs; , ,a b   Mfpatw;wpy; fhz;f. 

,jpypUe;J , ,P R Q  Vd;gd xU Neh;Nfhl;Lg;Gs;spfs; vdpd; 
1

3
   vdf; fhl;Lf. 

 ( b ) oxy  jsj;jpy; A,B,C,D vd;gtw;wpd; jhdf;fhtpfs; KiwNa 3 ,i j  4 ,j  3 3 ,i j   ji  3  MFk;. 

BOODDCCBABOA ,,,,,  topNa KiwNa 4 3,10,2 3, 3,2 3 , 3Q P N gUkDs;s tpirfs; 

jhf;Ffpd;wd. J}uq;fs; m ,y; msf;fg;gLfpwJ. ,t;tpirj;njhFjpahdJ.  

(i) xU NghJk; rkepiyapy; ,Uf;fkhl;lJ vdf; fhl;Lf.  

(ii) 
4 31

,
3 3

Q P  vdpd; njhFjp ,izf;F rktYthdJ vdf; fhl;b mjd; jpUg;gj;jpd; 5Nm  

,lQ;RopahdJ vdf; fhl;Lf.  

(iii) 9QP  vdTk; B ,D}L nry;Yk; jdptpirf;Fk; XLf;fg;gbd; 
7

4
Q   vdf; fhl;Lf.  

,t;tifapy; njhFjpahdJ AC topNa jdptpirAld; NrHe;J xU ,izahf xLf;fg;glyhk; 

vdf;fhl;b> mt;tpiriaAk; ,izapd; gUkidAk; fhz;f.  

 15.  ( a )   

 
 
 
 
 
 
 
 
 
 
 

 
3a  ePsKs;s xU rPuhf gukhd rl;lk; C  ,y; nrq;Nfhzkhf tisf;fg;gl;Ls;sJ. ,q;F aAC  . 

,r;rl;lj;jpd; xUKid A , fpilj;jiuapy; epiyg;gLj;jg;gl;l fulhd ngl;bapd; fpilahd Nky; Kfj;jpy; 

njhlTk;> B  ,y; ,izf;fg;gl;l ,Nyrhd ePsh ,ioapdhy; jhq;fg;gl;Lk; cs;sJ. ,ioapd; kWKid 

epiyahd Gs;sp D  ,y; fl;lg;gl;Lk; BDAC, vd;gd fpilAld; rk rha;itAk; BA,  vd;gd xNu  

D 

C 

2a 

a 

A 

B 
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fpilkl;lj;jpYk; ,Uf;f BCA ,,  vd;gd epiyf;Fj;J jsk; xd;wpYk; ,Uf;f rl;lk; vy;iyr;rkepiyapy; 

cs;sJ. rl;lj;jpd; myF ePs epiw w  vdf; nfhz;L ,ioapy; cs;s ,Otpir 
13

4 5

aw
 vdf; fhl;b, 

rl;lk; - ngl;b ,ilapyhd cuha;Tf;Fzfk;   vdpd; 1334  vdf; fhl;Lf.  

   ( b ) cUtpy; fhl;lg;gl;Ls;s rl;lg;gly; Kidfs; DCB ,,  

vd;gtw;wpy; RahjPdkhf %lg;gl;l BDCDBCAB ,,,  

vd;Dk; ehd;F ,Nyrhd Nfhy;fisf; nfhz;Ls;sJ. 

DB BC CD   vdTk; 
060BAD  vdTk; 

jug;gl;Ls;sJ. A, D  vd;gd xg;gkhd epiyf;Fj;J Rtupy; 

gpizf;fg;gl;Lk; C  ,y; Rik w  Vw;gl;L> Nfhy; BD 

fpilahf ,Uf;f rl;lg;gly; xU epiyf;Fj;J jsj;jpy; 

rkepiyapy; cs;sJ. Nghtpd; FwpaPl;ilg; gad;gLj;jp xU 

jifg; tupg;glj;ij tiue;J ,A D  ,y; kWjhf;fq;fs; 

w , w  vdf;fhl;b> vy;yhf; Nfhy;fspYk; cs;s 

jifg;Gf;fis fz;L> ,j;jifg;Gf;f;s ,Oitfshf 

cijg;Gf;fhd vd NtWgLj;Jf.  

 

 16. ikaj;jpy; 2   Nfhzj;ij vjpuikf;Fk; a  MiuAila Miur;rpiwapd; jpzpT ikak;  ikaj;jpy; ,Ue;J 

rkr;rPh; Miuapy; 










sin

3

2 a
  Jhuj;jpy; cs;sJ vd njhifaply; %yk; fhl;Lf. 

cauk; h  [ cila xU rPuhd jpz;kr; nrt;tl;lf; $k;gpd; jpzpT ikak; $k;gpd; mbapypUe;J J}uk; 
1

4
h  

MFk;. 

gpiwAU tbtpy; cs;s rPuhd nky;ypa cNyhf mlh; 

xd;W, ikak; C  I cila a  MiuAs;s 

miutl;lj;jhYk;> mjd; ikak; O  tpy; Nfhzk; 
2


 I 

vjpuikf;Fk; xH tl;l tpy;ypdhYk; cUtpy; 

fhzg;gLfpd;wthW tiuGw;Ws;sJ. ,t;TNyhf mlupd; 

jpzpTikak; O  tpy; ,Ue;J rkr;rPu; MiutopNa 
2

a
 

J}uj;jpy; cs;snjdf; fhl;Lf. 

 

 

C 

A 

B 

w  

D 

060
A 

A 

a 

a 0 

π/4 
D C π/4 

a 

B 
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ntw;wpf;Nflaq;fis jahupf;Fk; epWtdk; xd;W glj;jpy; fhl;bathW 

xU Nflaj;ij cw;gj;jp nra;J ntspapLfpwJ. ,J 
2

a
 MiuAk; 

a2  cauKk; W  epiwAKila jpz;kf; $k;igAk;, Nkw;$wpa w2  

epiwAila gpiwtbtpy; cNyhf mliuAk;, w  epiwAila 

nky;ypa rPuhd tl;l cNyhf mliuAk; nghUj;Jg;Gs;spfs; BA,  

vd;gtw;iw ,izf;Fk; NfhL %d;W nghUl;fspdJk; rkr;rPH 

mr;Rf;fshfk; ,Uf;FkhW nghUj;jg;gLfpwJ. Gs;sp C  MdJ 

gpiwAUtpd; miutl;lg;gFjpapd; ikakhf ,Ug;gNjhL tl;ljl;bd; 

ikakhfTk; mikfpd;WJ. ,f;Nflaj;jpd; jpzpTika J}ukhdJ 

$k;gpd;tl;l mbapd; ikak; 1O  ,y; ,Ue;J rkr;rPH mr;RtopNa 

2(11 )

2( )

W w
a

W w

  
 

 
 J}uj;jpy; cs;s njdf;fhl;Lf.  

,f;Nflaj;jpd; $k;Gg;gFjpapd; tl;l mbahdJ tOf;Fjiy jLg;gjw;F Nghjpa fulhd, fpilAld;   

rha;Ts;s rha;jsj;jpy; itf;fg;gLk; NghJ mJ ftpOk; jWthapy; ,Ug;gpd; (35 4 )W w   vdf; fhl;Lf. 

,q;F 1 2
tan

3
   
  

 
 MFk;.  

 17. ( a ) xU jdpahH fzdp epWtfj;jpy; xU Fwpj;j njhopYf;F gl;ljhupfs; tpz;zg;gpf;f KbAk;. tpz;zg;gpf;Fk; 

gl;ljhupfSs; fzzpia xU ghlkhf nfhz;l gl;ljhupfs; Neubahf njhopYf;F 

njupe;njLf;fg;gLfpwhHfs;. fzzpia xU ghlkhf nfhz;buhj gl;ljhupfs; xU vOj;Jg; guPl;irf;F 

Njhw;w Ntz;Lk;. mg;guPl;irapy; rpj;jpaile;jtHfs; gpd;G xU NeHKfg;guPl;irf;Fk; Njhw;w Ntz;Lk;. 

NeHKfg;guPl;irapy; njupTnra;ag;gLtHfs; mj;njhopf;F NjHe;njLf;fg;gLtH. njhopf;F 

tpz;zg;gpj;jtHfspy; 20% MNdhH fzdpia xU ghlkhf nfhz;l gl;ljhupfshfTk;> ,tHfspy; 60% 

MNdhH ngz;fSkhtH. vOj;Jg;guPl;irf;F Njhw;WNthHfspy; 50% rpj;jpmilfpd;wdH. rpj;jp 

mile;jtHfspy; 90% NeH Kfg;guPl;irapy; njupT nra;ag;gLfpwhHfs;. NeHKfg;guPl;irapy; njupT 

nra;ag;gl;ltHfspy; 70% ngz;fshtH.  

 

(i) ,j;njhopYf;F xU ngz; njupe;njLf;fg;gLtjw;fhd. 

(ii) njhopYf;F xU ngz; njupe;njLf;fg;gl;bUg;gpd; fzdpia xU ghlkhf nfhz;buhj 

gl;lj;jhupahf ,Ug;gjw;fhf epfo;jfitf; fhz;f.  

 

 

 

 

 

C 

B 

A 

1O  
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   ( b )  Fwpj;j xU ghlriy A  apy; caHju tFg;gpy; cs;s 50 khztHfs; nghJ mwpTg;guPl;irapy; ngw;w 
Gs;spfspd; guk;gy; fPNo jug;gl;Ls;sJ. 

 

 

 

 

 

 

 

 

 

 

 

,t;tl;ltizapy; jug;gl;l guk;gypd; ,iliaf; fhz;L, epaktpyfy; 104  vdf; fhl;Lf.  

 

NtW xU ghlrhiy B  ,d; 150  khztHfspw;fhd ,g;ghlg;guPl;ir Gs;spfspd; epaktpyfy; 

54 MfTk;, ,U ghlrhiyfspd; ,ilfs; rkdhfTk; ,Ug;gjhfTk; jug;gbd;, ,U 

ghlrhiyfspdJk; nkhj;j 200 khztHfspdJk; xd;W NrHe;j epaktpyfy; 10 vdf; fhl;Lf.  

 

✵✵✵ 

 
 

 

 

 

 

 

Gs;spfs; khztHfspd; 
vz;zpf;if 

10 – 20 08 

20 – 30 10 

30 – 40  12 

40 – 50    14 

50 – 60  06 
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