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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 A 

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

2
2

2 2

n

r n
r

r n




   vd epWTf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  2. xNu tupg;glj;jpy; 3 , 2 3y x y x     Mfpatw;wpd; tiuGfis gUk;gbahf tiuf. ,jpypUe;J 

rkdpyp 2 3x x   Ij; jpUg;jpahf;Fk; x  ,d; vy;yh nka;g;ngWkhdq;fisAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  3.  ahjhapDk; xU rpf;fnyz; z  ,w;F 1 1i z i z i      vdf; fhl;Lf.  1
6

Arg z i


    Ij; 

jpUg;jpahf;Fk; rpf;fnyz;fs; z  I tifFwpf;Fk; Gs;spfspd; xOf;if gUk;gbahf Mfz; 

tupg;glj;jpy; tiuf. ,jpypUe;J  1
6

Arg z i


    Mf ,Uf;FkhW 1i z i   ,d; 

,opTg;ngWkhdj;ijf; fhz;f. 
 …………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  4. 3

3

1
2

3

n
 

 
 

 ,d; <UWg;G tpuptpy; 7 tJ cWg;Gf;Fk; ( 5)n  tJ  cWg;Gf;Fk; ,ilapyhd tpfpjk; 

1: 6 vdpd; n  ,idf; fhz;f; ,q;F n   MFk;. 
 …………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 …………………………………………………………………………………………………………………… 
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  5.  
4 4

3

4

256
lim 8

tan 1x

x

x










 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  6. 2 2 2x y r   vDk; tl;lj;jpd; gFjp gUk;gbahf fhl;lg;gl;Ls;sJ. 

ˆ 0
2

OPA


 
 

   
 

 MFk;. epow;wg;gl;l gFjp PAB  ,id 

x mr;Rg;gw;wp 2  Nfhzj;jpD}lhf Row;wg;gLk; NghJ ngwg;gLk; 

jpz;kj;jpd; fdtsT  
3

32 3sin sin
3

r
    vdf; fhl;Lf. 

 …………………………………………………………………………………  

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  7.  2 4x y  vDk; tisapf;F 
2 2(2 , ), (4 , 4 )P t t Q t t  Mfpa Gs;spfspy; tiuag;gLk; njhlypfs; R  ,y; 

re;jpf;fpd;wd vdpd; R  ,d; xOf;fpd; rkd;ghL 
22 9x y  ,dhy; jug;gLfpd;wJ vdf; fhl;Lf. ,q;F 

 0t   gukhdk; MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  8.  ,a b vd;gd 
2 2 2

1 1 1

a b c
   MFkhW cs;s Neu; gukhdq;fs; MFk;; ,q;F c . 1

x y

a b
   vDk; 

Neu;Nfhl;bw;F cw;gj;jpapy; ,Ue;J tiuag;gLk; nrq;Fj;jpd; mbapd; xOf;F 
2 2 2x y c   vdf; 

fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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  9.  2 6y x   vDk; tisap kPJ ikaj;ijf; nfhz;lJk; ,x y  mr;Rf;fisj; njhLtJkhd ehd;F 

tl;lq;fs; cs;sd vdf;fhl;b mt;tl;lq;fspd; gug;Gfspd; $l;Lj;njhif 26  vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 10.  sec tan tan
2 4

 
 

 
   

 
 vdf;fhl;Lf. ,jpypUe;J 

3
tan

8

 
 
 

 ,d; ngWkhdj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
 

 11. ( a ) 2 2 2 2( ) , ( ) 2f x x kx g x x kx            vdf;nfhs;Nthk;; ,q;F 0    MFk;. 

( ) 0, ( ) 0f x g x   Mfpad xU nghJ%yk;   I nfhz;Ls;sd vdj; jug;gl;Ls;sJ; ,q;F 

0   MFk;.      vdf; fhl;Lf. NkYk; 2k     vdf; fhl;b ,jpypUe;J 

(i) 0k   vdTk;  

(ii) ( ) 0f x   ,d; gpupj;Jf;fhl;b 
2  vdTk;  

(iii) ( ) 0g x   ,d; gpupj;Jf;fhl;b  
2

3 2   vdTk; fhl;Lf. 

  ( ) 0, ( ) 0f x g x   Mfpatw;wpd; kw;iwa %yq;fs; KiwNa ,   vdf;nfhs;Nthk;. 

2


      vdf; fhl;b ,   Mfpatw;iw ,   Mfpatw;wpy; fhz;f. ,jpypUe;J ,   

Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghL 
22 (2 ) 0x x       vdf; fhl;Lf.  

  (b ) 3 2( ) 2h x x ax bx c     vdf; nfhs;Nthk;; ,q;F , ,a b c MFk;. ( )h x  ,id 
2 1x   ,dhy; 

tFf;f tUk; kPjp 6 3x   vdj; jug;gl;Ls;sJ. 4b   vdf; fhl;Lf.  

  ( )h x  ,id 
2 3x x   ,dhy; tFf;f tUk; kPjp 4kx   vdpd; , ,k a c  Mfpatw;iwf; fhz;f. 

  ( 2)x   MdJ ( )h x ,d; xU fhuzp vdf;fhl;b ( )h x  I tbtk; 
2( ) (2 )x p x q   ,y; 

vOjyhk; vdf; fhl;Lf; ,q;F , .p q   

 12. ( a ) nghwpapay; gPlnkhd;wpy; ,Ue;J ru;tNjr khehL xd;wpy; 

gq;Fnfhs;tjw;fhf kpd;;> fzpdp> fl;bl nghwpapay; 

gpupTfspy; ,Ue;J gupe;Jiuf;fg;gl;l 20  egu;fs; 

njhlu;ghd tpguq;fs; ml;ltizapy; fhl;lg;gl;Ls;sJ. 

  khehl;by; gq;Fgw;Wtjw;fhf ,tu;fspy; ,Ue;J 10 Ngu; 

nfhz;l FO xd;iwj; njupTnra;a Ntz;bAs;sJ.  

(i) FOtpy; nrg;gkhf Ie;J Mz;fSk; Ie;J ngz;fSk; ,Uf;FkhW vj;jid FOf;fisj; 

njupTnra;a KbAnkdf; fhz;f. 

(ii) FOtpy; Mff;Fiwe;jJ 5 Mz;fSk; 3 ngz;fSk; ,Uf;FkhW vj;jid FOf;fisj; 

njupTnra;a KbAnkdf; fhz;f. 

(iii)  xt;nthU nghwpapay; gpuptpy; ,Ue;Jk; Fiwe;jgl;rk; 2  MZk;  xU ngz;Zkhf 6  

Mz;fSk; 4  ngz;fSk; nfhz;l vj;jid FOf;fisj; njupTnra;a KbAnkdf; fhz;f. 

 Mz; ngz; 

kpd; nghwpapay; 4  2  

fzpdp nghwpapay; 4  4  

fl;bl nghwpapay; 4  2  
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   ( b ) r   ,w;F 
2(2 7)

,
(2 1) (2 1) (2 3) 2 1 2 1

r r

r A B
U V

r r r r r


  

    
 vdf; nfhsNthk;; ,q;F 

, .A B  r   ,w;F  1r r rU V V   MFkhW ,A B  Mfpatw;wpd; ngWkhdq;fisf; fhz;f. 

,jpypUe;J n   ,w;F 
1

2 (10 17)

3(2 1)(2 3)

n

r
r

n n
U

n n




 
  vdf; fhl;Lf.  

  Kbtpy; njhlu; 
1

r
r

U




  xUq;Ffpd;wJ vdf; fhl;b mjd; $l;Lj;njhifiaf; fhz;f. 

  r   ,w;F 1 2r r r rW U U U     vdf; nfhs;Nthk;. 2 2
1 1

n n

r r n
r r

W U U U
 

     vdf; fhl;b 

Kbtpy; njhlu; 
1

r
r

W




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

 

13. ( a ) 
0 1 1 1 2

, ,
0 1 0 1 1 0 2 3

A B C
a a a b b

a b b

      
       

       
 Mfpad 

T AB C  MFkhW cs;s 

jhaq;fs; vdf; nfhs;Nthk;. ,q;F ,a b  MFk;. 3, 5a b   vdf; fhl;Lf. 

  1C  ,id vOjp 
1 7 C C I  vdf; fhl;Lf. ,q;F I  MdJ tupir 2  MfTs;s ru;t 

rkd;ghl;L jhak; MFk;. 

   
1

2
3

 P C I  vdf; nfhs;f. 
1( ) T    C Q P AA C C  MFkhW jhak; Q  ,idf; fhz;f.  

  (b ) cos sinz i    vdf; nfhs;f; ,q;F 0
2


   MFk;.  

 
2 3 3

2cos cos sin
2 2 2

z z i
        

        
      

 vdf; fhl;Lf. ,jpypUe;J 

(i) 2( )Arg z z   

(ii) 2z z   Mfpatw;iw vOJf.  

 Mfz; tupg;glj;jpy; Gs;spfs; , ,A B C  vd;gd KiwNa rpf;fnyz;fs; 
2 2, ,z z z z  Mfpatw;iw 

tiff;Fwpf;fpd;wd. Mfz; tupg;glnkhd;wpy; , ,A B C  Mfpa Gs;spfisg; gUk;gbahff; Fwpj;J 

OACB  MdJ Xu; rha;rJuk; vdf; fhl;Lf. 

 NkYk; 
6


   Mf ,Uf;Fk;NghJ  2 3 1

1
2

z z i
 

    
 

 vdf; fhl;Lf.  

 ,jpypUe;J 
6 2

cos
12 4

  
 

 
 vd ca;j;jwpf. 

   ( c ) (cos sin )z r i    vdf; nfhs;Nthk;;  ,q;F ,
2 2

r
 

     MFk;. j Nkha;tupd; 

Njw;wj;ijg; gad;gLj;jp 2 cosn n nz z r n   vdf; fhl;Lf; ,q;F n   MFk;. 

 ,jpypUe;J my;yJ NtWtpjkhf  (1 ) (1 ) 2 2 cos
4

n
n n n

i i
 

     
 

 vdf; fhl;Lf. 
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 14.  ( a )  2x   ,w;F 
2

( 1) (2 1)
( )

( 2)

x x
f x

x

 



 vdf; nfhs;Nthk;.  

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

9
( )

( 2)

x
f x

x


 


 ,dhy; jug;gLfpd;wJ vdf; 

fhl;Lf.  

,jpypUe;J ( )y f x  vDk;  tiugpd; jpUk;gy; Gs;spapd; Ms;$Wfisf; fz;L mJ cau;th 

,opth vd NtWgLj;Jf.  

2x   ,w;F 
4

18( 1)
''( )

( 2)

x
f x

x





 vdj; jug;gl;Ls;sJ. ( )y f x  ,d; tiugpd; tpgj;jp Gs;spapd; 

Ms;$Wfisf; fhz;f.  

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

gUk;gbahf tiuf. 

      (b ) O  ,id ikakhfTk; 2km  MiuAk; cila Vup xd;W 

glj;jpy; fhl;lg;gl;L;ssJ. 
13kmh
 vDk; rPuhd fjpapy; 

ePe;jf;$baJk; 
14kmh
 vDk; rPuhd fjpapy; Xlf;$baJkhd 

tpyq;F xd;W A  apypUe;J B  apw;F nry;tjw;fhf A  

apypUe;J P  tiu ePe;jp gpd;du; P  apypUe;J B  tiu Vupapd; 

fiutopNa Xbr;nry;fpd;wJ. tpyq;fhdJ A  apypUe;J B  

,id mila vLj;j nkhj;jNeuk; T  kzpj;jpahyq;fs; MFk;. 

PAB   Miuad; vdf;nfhs;f; ,q;F 0
2

   MFk;.  

    (i) 
1

(4cos 3 )
3

T     vdf; fhl;Lf.   

    (ii) 
1

(3 4sin )
3

dT

d



   vdf; fhl;b T  cau;thFk;   ,d; ngWkhdj;ijf; fhz;f.  

 15.  ( a )  nghUj;jkhd gpujpaPl;ilg; gad;gLj;jp 
1

2 2

0

1 1

( 1) 8 4
I dx

x


  

  vdf; fhl;Lf. 

   
1 2

2 2

0
( 1)

x
J dx

x


  vdpd; 
4

I J


   vdf; fhl;b ,jpypUe;J J  ,idf; fhz;f. 

 

        (b ) m  ,w;F gFjpfshf njhifapliyg; gad;gLj;jp  
2

2

2

0

1
cos 1

1
xe mx dx e

m


 

  vdf; 

fhl;Lf.  

 ,jpypUe;J  
2

2

0

3
cos cos 2 1

10
xe x x dx e


   vdf; fhl;Lf. 

        ( c )  ( ) ( )
b b

a a

f x dx f a b x dx     vdf; fhl;Lf. ,jpypUe;J 

2
3

1

cos
18

ln 3
(4 ) 4

x

dx
x x

 
 
  
  vdf; fhl;Lf. 

A  

P  

B  
O   

   
      

2km   

[gf;.  10 Ig; ghu;f;f 
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16. y mx c   vDk; Neu;Nfhl;Lld; 
4


 Nfhzj;ij Mf;fpr;nry;Yk; Neu;NfhLfspd; gbj;jpwd;fs; 

1 1
,

1 1

m m

m m

 

 
 vdf; fhl;Lf. ,q;F 1m    MFk;. 

 (0, 2)A    vdTk; (6,6)B   vdTk; nfhs;Nthk;. ,A B  apD}lhfr; nry;Yk; Neu;Nfhl;bd; 

rkd;ghl;ilf; fz;L A  apD}lhfr; nry;tJk; AB  cld; Mf;Fk; $u;q;Nfhzk; 
4


 MfTk; cs;s 

Neu;NfhLfs; 1 2,l l  Mfpatw;wpd; rkd;ghLfisf; fhz;f. ,q;F 1l  MdJ Neu; x mr;Rld; 

$u;q;Nfhzk; mikf;fpd;wJ. AB  apd; nrq;Fj;J ,U$whf;fp 'l  ,d; rkd;ghL ' 3 4 17 0l x y     

vdf; fhl;Lf. P  MdJ 'l  kPJs;s xU Gs;sp vdf; nfhs;Nthk;. P  apd; Ms;$Wfis 

(3 4 , 2 3 )t t   vDk; tbtpy; vOjyhk; vdf; fhl;Lf.  

 'l  MdJ 1 2,l l  Mfpatw;iw ,ilntl;Lk; Gs;spfs; KiwNa ,C D  vdpd; ,C D  Mfpatw;wpd; 

Ms;$Wfisf; fz;L ACBD  Xu; rJuk; vdf; fhl;Lf. 

 rJuk; ACBD  ,d; ehd;F gf;fq;fisAk; cl;Gwkhfj; njhLk; tl;lk; S  ,d; ikak;> Miu 

Mfpatw;iw fz;L S  ,d; rkd;ghL 
2 2 1

6 4 0
2

S x y x y       vdf; fhl;Lf. 

 S  MdJ AC  ,id M  ,Yk; CB  ,id N  ,Yk; njhLfpd;wJ vdpy; ,M N  ,d; 

Ms;$Wfisf; fz;L ,M N  ,D}lhfr; nry;Yk; tl;lq;fspd; rkd;ghL 0S U   vdf; fhl;Lf. 

,q;F 8 6 37 0U x y     ck;   gukhdKk; MFk;. ,jpypUe;J S  ,id epkpu;Nfhz Kiwahf 

,ilntl;LtJk; ,M N  ,D}lhfr; nry;tJkhd tl;lj;jpd; rkd;ghL 0S U   vdf; fhl;Lf.  

 17. ( a ) 
cos sin 1

a b c

 
   vdf; nfhs;Nthk;; ,q;F 0

2


   ck; , ,a b c   MFk;. tan

2
t

 
  

 
 vdg; 

gpujpapLtjd; %yk; 
2( ) 2 ( ) 0ab bc t act ab bc      vdf; fhl;Lf. 

  t  ,w;fhd jPu;Tfs; tan , tan
2 2

    
   
   

 vdpd; tan
2

a

b

  
 

 
 vdf; fhl;Lf. 

(b ) (i) 0 180    ,w;F sin 60 sin 3 sin 75 sin(45 )    
 vdpd; 30  

 vdf; fhl;Lf. 

(ii) tof;fkhd FwpaPl;by; xU Kf;Nfhzp ABC  ,w;F 

ird; newpiaf; $Wf.  

 cUtpy; fhl;lg;gl;Ls;s Kf;Nfhzp ABC  apy; 

ˆ ˆ60 , 75ACB BAC  
 MFk;. D  MdJ AC  kPJ 

ˆABD   MFkhW cs;sJ.  

 BAD apd; gug;G 3 BCD  apd; gug;G vdj;jug;gbd; 

sin 3 sin(45 )c a    vdf; fhl;Lf. ird; tpjpiaAk; NkNy ( )b (i) ,Ys;s KbitAk; 

gad;gLj;jp   ,idf; fhz;f.  

( c )    
3 31 1 3sin cosx x a    vdf; nfhs;Nthk;; ,q;F 1 1x    MFk;. 

1 1sin cos
2

x x     

vDk; Kbitg;gad;gLj;jp   
2 2

1sin 32 1
4 48

x a
  

   
 

 vdf; fhl;Lf.  

  ,jpypUe;J 
1

32
a   vd ca;j;jwpf. 

✵✵✵ 

A   

B   

C   
D   

   

75   60   
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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. Xg;gkhd fpil epyj;jpy; mm,2  jpzpTs;s KiwNa BA,  vd;Dk; ,U Jzpf;iffs;  

itf;fg;gl;Ls;sd. B  xa;tpy; ,Uf;f A  MdJ B  [ Nehf;fp u  fjpAld; vwpag;gl mJ B  

cld; Neubahf NkhJfpd;wJ. BA, ,w;fpilapy; cs;s kPsikTf; Fzfk; 
1

2
 MFk;. NkhJiff;F 

rw;W gpd; BA,  ,d; Ntfq;fisf; fhz;f.  

mj;Jld; NkhJiff;F rw;Wgpd; BA, ,d; ,af;f rf;jpfspd; tpfpjk; 

1: 2 vdf;fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

2. fpil epyj;jpy; cs;s Gs;sp O  tpypUe;J fpilAld; Nfhzk;   

(0 90)   ,y; agu =  Ntfj;Jld; Jzpf;if xd;W GtpaPHg;gpd; fPo; 

vwpag;gLfpwJ. mJ jd; ghijapy; fpilj;J}uk; 
2

a
 ,y; ,Uf;Fk; cauk; 

a  [f; nfhz;l Gs;spapD}L nry;ypd; 0)18(tan4tan 2 =++−   

vdf;fhl;Lf. 
3

8
   vd ca;j;jwpf.  

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

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

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

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

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

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

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

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

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

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

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

      …………………………………………………………………………………………………………………… 
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u 

A(2m) B(m) 

θ 

P 

λa 

0 

agu =  

2

a  
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3. Xg;gkhd fpil Nkirapy; itf;fg;gl;Ls;s m  jpzpTila Jzpf;if P ,w;F ,Nyrhd ePl;l Kbahj 
,ionahd;wpd; xU Kid ,izf;fg;gl;Ls;sJ. ,ioahdJ Nkirapd; tpspk;gpy; epiyg;gLj;jg;gl;l 
xg;gkhd fg;gpapw;F Nkyhfr; nrd;W m  jpzpTila ,aq;Fk; xg;gkhd fg;gp Q  ,d; fPohfr; 

nrd;W kWKid epiyahd Gs;sp O  ,w;F ,izf;fg;gl;Ls;sJ. fg;gpAld; njhLifAwhj 
,ioapd; gFjpfs; fpilahf or epiyf;Fj;jhf cs;sNjhL Nkirapd; tpspk;gpw;F nrq;Fj;jhfTk; 
cs;sd. Muk;gj;jpy; ,io ,Wf;fkhfTk; P MdJ Nkirapd; tpspk;gpy; ,Ue;J a  Jhuj;jpYk; 

,Uf;f Xa;tpy; ,Ue;J tpLtpf;fg;gLfpwJ. P ,d; MHKLfy; 
5

2g
 vdf; fhl;Lf. NkYk; P MdJ 

Nkirapd; tpspk;ig milAk; NghJ Q ,d; Ntfj;ijf; fhz;f. 
 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

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

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

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

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

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

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

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

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

4. ,a b vd;gd khwpypfshf ,Uf;f 1000kg jpzpTila fhH gUkd; Nbva )( +  tbtj;jpDila 

jiltpirf;F vjpuhf xU NeHfpiltPjpapy; nry;fpwJ. ,q;F v  MdJ 1−ms  ,y; fhupd; fjpahFk;. 

fhH 110ms−  fjpapy; nry;ypd; jiltpir 1500N Mf fhzg;gLfpwJ. fhupd; vQ;rpd; 40kW tYtpy; 

njhopw;gLk; NghJ caHfjp 120 −ms Mf cs;sJ. ,a b  ,d; ngWkhdq;fisf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

      …………………………………………………………………………………………………………………… 
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a 

P(m) 

O 

Q(m) 
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5. ikak; O ,y; θ Nfhzk; vjpuikf;Fk; a MiuAila xg;gkhd nky;ypa xLf;fkhd Foha; AB 

epiyf;Fj;J jsj;jpy; OA fpilahf ,Uf;f epiyg;gLj;jg;gl;Ls;sJ. m jpzpTila Jzpf;if, A 

,y; FohapDs;; epyf;Fj;jhf Nky;Nehf;fp ag  fjpAld; vwpag;gLfpwJ. njhlUk; ,af;fj;jpy; 

Jzpf;if B [ kl;Lkl;lhf mile;J> gpd; GtpaPHg;gpd; fPo; epiyf;Fj;jhf fPo;Nehf;fp tpOfpwJ. 

030 = vdf; fhl;Lf.  Jzpf;if GtpaPHg;gpd; fPo; ,aq;fp OA ,y; cs;s Gs;sp C [ mila vLj;j 

Neuj;ijf; fhz;f.  

………………………………………………………………………………  

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

6. tof;fkhd FwpaPl;by; A,B,C MfpaGs;spfs; 2 4 , 2 7 ,AB i j OB i j
→ →

= − + = + ,9 jiOC +=
→

 

MFkhWs;sd. ,q;F O MdJ cw;gj;jp MFk;. A,B,C Mfpad xU NeHNfhl;by; cs;s Gs;spfs; 
vdf; fhl;Lf.  

OA kPJ Gs;sp D MdJ (4 2) (3 7)BD i j 
→

= − + − MFkhWs;sJ. ,q;F  vz;zp. COBD // vdpd; 

1

3
 =  vdf;fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

-4- 

B 

θ 

A a 

a 

O 

 
 

C 
. 

. 
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7. w epiwAk;> 2a ePsKk; cila rPuhd Nfhypd; Kid A MdJ xg;gkhd fpilj;jiu> epiyf;Fj;J 
RtH vd;gd ,ilntl;Lf; Nfhl;by; ,uz;bDlDk; nghWj;jpUf;f> kWKid B MdJ xg;gkhd 
Kisapy; jhq;fg;gl;L Nfhy; fpilAld; θ Nfhzj;jpy; ,Uf;f rkepiyapy; Kisapy; kWjhf;fk; 

2 2

w
 MFnkdpd; 045 =  vdf; fhl;Lf. A ,y; kWjhf;fj;jpd; fpil, epiyf; $Wfisf; fhz;f.  

A ,y; cs;s kWjhf;fKk; B ,y; cs;s kWjhf;fKk; re;jpf;Fk; Gs;spf;F Rtupy; ,Ue;jhd 
fpilj;J}uk; ahJ?  

 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

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

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

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

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

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

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

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

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

8. fulhd fpilAld; θ rha;Ts;s rha;jsj;jpd; Nky; tpspk;gpy; epiyg;gLj;jg;gl;Ls;s xg;gkhd fg;gpapd; 
Nkyhfr; nry;Yk; ePl;lKbahj ,Nyrhd ,ioapd; Kidfspy; KiwNa xt;nthd;Wk; w  
epiwAila P,Q vDk; ,U Jzpf;iffs; ,izf;fg;gl;Ls;sd. glj;jpy; fhl;bathW P ahdJ 
RahjPdkhf njhq;fpf;nfhz;Lk; Q rha;jsj;jpYk; ,Uf;f> ,io ,Wf;fkhfTk; mjd; gFjpfs; 
rha;jsj;jpd; tpspk;gpw;F nrq;Fj;jhfTk; ,Uf;f vy;iyr;rkepiyapy; cs;sd. Q – jsk; 

,ilapyhd cuha;Tf;Fzfk; 
1

2
 vdpd; 

1
sec tan

2
 − =  vdf; fhl;Lf.  

NkYk;  tan,sec  ,w;fpilapy; gpwpnjhU njhlHigg; ngw;W 
4

cos
5

 =  vd ca;j;jwpf. 

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

…………………………………………………………………… 

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

…………………………………………………………………… 

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

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

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

…………………………………………………………………………………………………………………… 
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θ 

A 

B 

w  

 

Q 
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9. A,B vd;gd khjpup ntspnahd;wpy; tiuag;gl;l ,U rhuh epfo;r;rpfshfTk; 
1

( ) , ( )
10

P A x P B x= = −  

,
7

( )
10

P A B =  MfTk; cs;sd. x ,d; ngWkhdj;ijf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. xt;nthd;Wk; 7 my;yJ 7 ,Yk; Fiwthd NeH epiw vz;fspd; 5 Nehf;fy;fisf; nfhz;l xU 

njhilapd; ,il> ,ilak;> Mfhuk; Mfpa xt;nthd;Wk; 4 ,w;F rkdhFk;> Nehf;fy;fspd; 

kpff;Fiwe;j, kpf;f$ba Nehf;fy;fspd; $l;Lj;njhif 9 MFk;. Mfhu Nehf;fy; ,Ujlitf;F 

Nkw;glhkYk;> kw;wait vy;yhk; rkdpy;yhjitfshfTk; ,Ug;gpd; ,t; [e;J Nehf;fq;fisAk; 

fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
 

 11. ( a ) 

 
 

cUtpy; fhl;lg;gl;Ls;sthW P,Q,R vDk; %d;W Gifapuj epiyaq;fs; PQ akm= , 

100QR km=   Mf ,Uf;FkhW xU NeHNfhl;by; cs;sd. Neuk; 0t = ,y; xU Giftz;b X 

MdJ  P [ 12ukmh−   ,y; fle;J 2−fkmh vDk; rPuhd MHKLfYld; ,aq;fp 1t h=  ,d; gpd; 

Fwpj;j Neuj;jpw;F khwh Ntfj;Jld; ,aq;fp ,Wjpahf 24 fkmh−  vDk; mkHKLfYld; 
1

2
h  

,w;F ,aq;fp epiyak; Q ,y; t T=   ,y; xa;tpw;FtUfpwJ. Neuk; 1t h=  ,y; NtnwhU 

Giftz;b Y MdJ R [ 15 −ukmh ,y; fle;J 2−fkmh vDk; mkHKLfypy; ,aq;fp 13 −ukmh  

vDk; Ntfj;ijg; ngw;W mf;fzj;jpy; Vw;gl;l fzf;FYf;fk; fhuzkhf mjd; Ntfk; 12ukmh−  

Mf jpBnud FiwfpwJ. gpd;dH njhlHe;J mNj mkHKLfy; 2−fkmh  ,y; ,aq;fp Q ,y; 

xa;tpw;F tUfpwJ. ,U Gifapujq;fSk; xNu fzj;jpy; xa;tpw;F tUfpd;wd. X,Y ,;d; 
,af;fq;fspw;F Ntf – Neu tiuGfis xNu tupg;glj;jpy; gUk;gbahf tiuf.  

,jpypUe;J my;yJ NtWtpjkhf 3, 20, 40T u f= = =  vdf; fhl;b a  ,d; ngWkhdj;ijf; 

fhz;f.  
 

( b ) a  mfykhd Neh; fiufisAila Xh; MW  u    vd;w khwhf;fjpapy; 
gha;fpd;wJ. X vd;gJ Mw;wpd; fiuapy; cs;s xU Gs;spahFk;. Y 
vd;gJ X ,w;F Neh; vjpNu Mw;wpd; eLtpy; cs;s  xU Gs;spahFk;. 
glF xd;W MW rhh;ghf u fjpAld; MW ghAk; jpirf;F vjph; 

jpirAld; θ  0
2




 
  

 
 vd;Dk; xU Nfhzk; mika X. ,ypUe;J 

Gwg;gl;L nry;fpwJ. 
glF MW ghAk; jpirapNy Y ,w;F Neh; vjpNu cs;s Z   vd;Dk; Gs;spia milfpwJ. mjd; 
gpd; glF MWghAk; jpirf;F vjph; jpirapNy Z  ,ypUe;J Y  ,w;F   nry;fpwJ. glfpd; X 
,ypUe;J Z tiuNaahd ,af;fj;jpw;F NtfKf;Nfhzj;ij tiue;J, Gtp njhlh;ghd glfpd; 

,af;fj;jpir MWghAk; jpirAld; 1 sin
tan

1 cos

 

 

−  
 
− 

 vdf;fhl;Lf. ,q;F 1 sec   . 

NkYk; glfpd; X ,ypUe;J Y tiuahd KO ,af;fjj;jpw;fhd Neuk; 
( )

tan
2 1 2

a

u





 
 

−  
 vdTk; 

fhl;Lf. 

KOg; gjpg;Gupik cilaJ / All Rights Reserved 

P Q R akm  100km  

X 

Y Z 
u 
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12. ( a ) cUtpy; ABC MdJ ,ABC 


=  

,
2

ACB


=  aAD =  MfTs;sJk; AB [f; 

nfhz;l Kfk; xH xg;gkhd fpilAld; 
 rha;Ts;s rha;jsj;jpy; itf;fg;gl;l 

jpzpT m [ cila XH xg;gkhd rPuhd 
Mg;gpd; GtpaPHg;G ikaj;jpD}lhf 
cs;sJkhd epiyf;Fj;J FWf;Fntl;lhFk.; 
BC [ nfhz;l Kfk; fpilahfTk; AB 
,w;F rkhe;jukhf nky;ypa xg;gkhd 
jthspg;G DE cs;sJ. P,Q vDk; KiwNa 
2m,m jpzpTila Jzpf;iffs; ,Nyrhd 
ePl;lKbahj ,ioapd; Edpfspy; 
njhLf;fg;gl;Ls;sd. ,ioahdJ Mg;gpd; D 
,y; cs;s ,Nyrhd xg;gkhd 
fg;gpapD}lhfTk; G ,y; cs;s epiyahd 
xg;gkhd fg;gpapD}lhfTk; nrd;W glj;jpy; 
fhl;bathW P,Q vd;gd RahjPdkhf 
njhq;fpatz;zKs;sd. ,ioapd; gFjp 
DG MdJ AB ,w;F rkhe;jukhfTs;sJ. 
Muk;gj;jpy; ,io ,Wf;fkhfTk; P MdJ 
fg;gp D ,w;F mUfpYk; ,Uf;f njhFjp 
xa;tpypUe;J tplg;gLfpwJ. Jzpf;if P 
MdJ A [ mila vLf;Fk; Neuj;ij 
Jzptjw;F Nghjpa rkd;ghLfis vOJf.  

 

( b )  cUtpy; fhl;lg;gl;Ls;sthW epiyf;Fj;Jj; jsj;jpy; ABCD 
vDk; xg;gkhd tl;lf;fk;gpapd; xU gFjp 
epiyg;gLj;jg;gl;Ls;sJ. fk;gpapd; ikak; O ck;> Miu a 

ck;> =


AOD  ck; MFk;. AOC epiyf;Fj;jhfTk; 
cs;sJ. E vDk; Gs;sp AC ,y; D  apD}lhf cs;s 
fpilkl;lj;jpy; cs;sJ. m jpzpTila rpwpa kzp P 
MdJ A ,y; itf;fg;gl;L mjw;F fpilahf xU Ntfk; u 
jug;gLk; mNj Ntis mJ fg;gp topNa ,aq;fj; 

njhlq;FfpwJ. ,q;F 
2

3ag
u =  

→

OP MdJ 
→

OA cld; xU Nfhzk; θ )2(  −O  [ Mf;Fk; NghJ kzp P ,d; fjp v  

MdJ 2 (11 8cos )
4

ag
v = −  ,dhy; jug;gLk; vdf; fhl;Lf.  

 
Nkw;Fwpj;j jhdj;jpy; fk;gpapypUe;J kzp P kPJs;s kWjhf;fj;ijf; fz;L 

1 11
cos

12
 −  
=  

 
MfTs;s  Gs;spia kzp P flf;Fk; NghJ mJ jd; jpiria khw;Wk; vdf; 

fhl;Lf.  
NkYk; Jzpf;if P, D  ,y; fk;gpiatpl;L ntspNaWk; Ntfj;ij ga,,  ,y; fhz;f. njhlUk; 

GtpaPHg;gpd; fPo; ,af;fj;jpy; Jzpf;if P MdJ E  apD}L nry;ypd; α MdJ 

02cos11cos8 2 =+−   vDk; rkd;ghl;il jpUg;jpahf;Fk; vdf;fhl;Lf.  
 

C 

u 

A 

B 
O 

D 

a 

E 

α 

  

P(2m) 

D 

Q(m) 

C E 

m 

A 

B 

G 

  

a 

-8- 

[gf;. 9 Ig; ghu;f;f 



 

 

   

AL/2021/10/T-II  

13.  
 
 

 
 
 
 
 
 
 
 
 
 
 

cUtpy; fhl;lg;gl;Ls;sthW XH xg;gkhd fpilAld; 300 ,y; cs;s jsj;jpd; kPJ 

0, , , , ,A B O C C DMfpa Gs;spfs; mNj tupirapy; xU NeHNfhl;by;
 02 , ,AB a BO a OC a= = =  

0 , 2C C a CD a= = MFkhW cs;sd. ,aw;if ePsk; 2a  [Ak; kPs;jd;ik kl;L 1  
[Ak; cila xH 

,Nyrhd kPs;jd;ik ,ioapd; xU Edp Gs;sp A  clDk; kw;iwa Edp jpzpT m  [ cila xU 

Jzpf;if P clDk; ,izf;fg;gl;Ls;sd. ,aw;if ePsk; a2  [Ak; kPs;jd;ik kl;L 2  [Ak; 

cila NtnwhU ,Nyrhd kPs;jd;ik ,ioapd; xU Edp Gs;sp D clDk; kw;iwa Edp Jzpf;if 

P clDk; ,izf;fg;gl;Ls;sd. Jzpf;if P MdJ O ,y; gpbf;fg;gl;L tplg;gLk; NghJ mJ 

ehg;gj;jpy; ,Uf;fpwJ. 1 2: 3 : 2  =  vdpd; mgmg 2,3 21 ==   vdf; fhl;Lf.  

 
,g;NghJ Jzpf;if P MdJ C ,w;F nfhz;Ltug;gl;L xa;tpy; ,Ue;J tpLtpf;fg;gLfpwJ. C ,y; 

,Ue;J B tiuf;Fk; P ,d; ,af;fj;jpw;fhd rkd;ghL 
.. 5

( 2 ) 0
2

g
x x a

a
+ − =  ,dhy; jug;gLfpwJ. 

vdf;fhl;Lf ,q;F xCP = MFk;. ,r;rkd;ghl;il 
..

2X X= −  vDk; tbtpy; cUkhw;Wf. ,q;F 

a

g
axX

2

5
,2 =−=  MFk;.  

 

( )2 2 2 2

1X a X= −  
[g; gad;gLj;jp Jzpf;if P MdJ B [ milAk; NghJ mjd; Ntfk; 

2

15ag
 

vdf; fhl;Lf. ,q;F 1a  tPr;rkhFk;. NkYk; P MdJ B [ milAk; NghJ B ,y; xa;tpy; 

itj;jpUf;fg;gLk; m jpzpTila Jzpf;ifia Nkhjp jd;Dld; NrHj;Jf;nfhs;fpwJ. NkhjYf;F 

rw;Wgpd; NrHj;jp Jzpf;ifapd; Ntfk; 
→

BA  ,d; jpirapy; 
2

15

2

1 ag
 vdf; fhl;Lf. B [f; fle;j 

gpd;dH fzepiy xa;tpw;F tUk;tiuf;Fk; NrHj;jp Jzpf;if Q ,d; ,af;fr;rkd;ghL 
..

2

0Y Y= − vdf; fhl;Lf ,q;F 
a

g

2
0 = , ,Y y a OQ y= + = . 

 

B ,y; njhlq;fp Kjy; fzepiy xa;tpw;F tUk;tiu ,af;fj;jpw;fhd Neuk; 12 4
cos

51

a

g

−  
 
 

 vdf; 

fhl;Lf.  
 
 

 

. 
C0 

2a 

2a 

a 

a 

a 
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14. ( a )     cw;gj;jp O Fwpj;J A,B,C,D Mfpa Gs;spfspd; jhdf;fhtpfs; KiwNa dcba ,,,  MFk;. ,q;F 

,25 jia −−=  b i j = + ,q;F ( )  , 7 10c i j= + , jid 145 +−= MFk;. ,q;F ji, vd;gd 

KiwNa ox, oy mr;Rf;fs; topNaahd nrq;Nfhz myFf; fhtpfs; MFk;. 
→→→

BDACAB ,, Mfpatw;iw ,,, ji  ,y; fhz;f. 

  AC BD⊥ vdTk; 45=b  vdTk; jug;gbd; 6,3 ==   vdf;fhl;Lf.  

 A,B,C vd;gd xNu NeHNfhl;by; cs;sd vd ca;j;jwpe;J AB :BC [ fhz;f.  

 
→→

CDCA .  [ fhz;gjD}lhf 1 1
cos

5
ACD −  

 =  
 

vdf; fhl;Lf.  

 

 ( b )   ABCD MdJ AB = 3m, AD = 1m MfTs;s 

xU nrt;tfk; MFk;. AB kPJ E vDk; 
Gs;sp    AE =1m MFkhWs;sJ. 
BA,CB,DC,AD,ED,EC topNa 
vOj;Jf;fspd; xOq;F Kiwapdhy; 
fhl;lg;gLk; jpirfspy; KiwNa  

NQP 53,27,,,14,10 gUkDs;s tpirfs; jhf;Ffpd;wd. nghUj;jkhd Gs;spgw;wpa 

jpUg;gj;ij fUJtjd; %yk; my;yJ NtWtpjkhf njhFjp xU NghJk; rkepiyapy; 
,Uf;fkhl;lhJ vdf; fhl;Lf.  

(i) njhFjp ,izahf xLq;Fk; vdpd; P=11, Q=4 vdf;fhl;b> ,izapd; jpUg;gj;jpd; 
gUkidAk; Nghf;ifAk; fhz;f. 
  

(ii) P=7, Q=8 vdpd; tpisAs; tpiriaf; fz;L> mJ ED ,w;F rkhe;junkdf;fhl;Lf.  
mj;Jld; tpisAs; DC [ ntl;Lg;Gs;spia ,dk; fhz;f.  

 njhFjpapw;F Nkyjpfkhf M gUkDs;s ,izNrHf;Fk; NghJ tpisAs; tpirahdJ  C 
apD}L nry;ypd; M ,d; gUkidAk; Nghf;ifAk; fhz;f.  

15.  ( a )  

 

 

 

 

 

 

 

 

 

 aBCaAB 2,2 == , aCD 32=  MfTs;s %d;W rPuhd Nfhy;fs; B,C MfpaKidfspy; xg;gkhd 

%l;lg;gl;Ls;sd. AB,BC,CD Mfpa Nfhy;fspd;epiwfs; KiwNa WWW 2,,  MFk;. Kid A 

xU epiyj;jGs;spapy; xg;gkhf gpizf;fg;gl;Ls;sJ. Nfhy; BA  ,y; 
3

2
AE a= MFkhW cs;s 

Gs;sp E  ,y; cs;s xg;gkhd epiyj;j Kisapy; BA  MdJ fpilahf ,Uf;FkhW 

jhq;fg;ngw;Wk;> %l;L C MdJ xg;gkhd fpil epyj;jpy; nghWj;jpUf;f 090=


BCD Ak; MFkhWk; 

D C 

A B E 1m 2m 

1m 

D 
A B 

E 

C 

P  

2w  
w  

R  

w  

a  
2

a  
2

a  
a  

3w  

a  
3a  

3a  

0

30  

0

60  
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,Uf;f CD ,w;F nrq;Fj;jhf D  ,y; gpuNahfpf;fg;gLk; P vDk;  tpirapdhy; DBA ,,  vd;gd 

xNu fpilkl;lj;jpy; ,Uf;FkhW xU epiyf;Fj;J jsj;jpy; ehg;gj;jpy; itf;fg;gl;Ls;sd. C  ,y; 

kWjhf;fk; 3wMFk;. 2=  vdf; fhl;Lf.  

NkYk; Kis E  ,y; kWjhf;fk; R w=  vdf;fhl;Lf.  

mj;Jld; %l;L B  ,y; CB  ,dhy; BA  kPJ cQw;wg;gLk; tpirapd; fpil> epiyf;$Wfs; 

KiwNa 
3 1

,
4 4

w wvdTk; fhl;Lf.  

 

   ( b )  RahjPdkhf %l;lg;gl;l rkePsKila VO 

,Nyrhd Nfhy;fshyhd rl;lg;gliy cU 

fhl;LfpwJ. A ,y; epiyahf RahjPdkhf 

gpizf;fg;gl;Lk; C,D,E ,y; KiwNa 400N, 

300N, 200N epiwfisAila Rikfs; 

njhq;ftplg;gl;L,  C ,y; F vDk; fpil tpir 

gpuNahfpf;fg;gl;L rl;lg;gly; AB , CD , DE vd;gd 

fpilahf ,Uf;f rkepiyapy; Ngzg;gLfpd;wJ. 

i) F [Ak; A ,Ys;s kWjhf;fj;jpd; fpilf;$iwAk;, epiyf;Fj;Jf; $iwAk; fz;f. 

ii) jifg;G tupg;glk; xd;W tiue;J ,OitfisAk; ;, cijg;Gf;fisAk; NtWgLj;jp   

     Nfhy;fspYs;s jifg;Gfis fhz;f.  

 16.  

       (i) mbapd; Miu r  MfTk; cauk; h  MfTk; cs;s xU rPuhd nghl;$k;gpd; jpzpTikak; 

cr;rpapy; ,Ue;J h
3

2
 ,y; cs;sJ vdf; fhl;Lf.  

   (ii) Miu 2r [ cila rPuhd nghl; miuf;Nfhsk; xd;wpd; mbapd; ikak; C  apypUe;J xU J}uk; 

r3  ,y; mjd; mr;rpw;F nrq;Fj;jhd jsk; xd;wpdhy; ,UgFjpfshf gpupf;fg;gLfpwJ. ,U 

tl;l Xuq;fisf; nfhz;l gFjp R ,d; jpzpT ikak; mr;rpd; kPJ C  apypUe;J 
2

3r
,y; 

,Uf;fpwJ vdf; fhl;Lf.  

 
 
 
 
 
 
 
 
 
 
 
 
 

A B 

C D 

400N 300N 200N 

F 

E 

R 
r 

2r 

h 

2r 
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rr,2  tl;l xuq;fisAk; h  cauKk; cila rPuhd nghl;$k;gpd; mbj;Jz;bd; jpzpTikak; 

mjd; rpwpa tl;l ikaj;jpy; ,Ue;J 
9

5h
 J}uj;jpy; mr;rpd; topNa cs;sJ vdf; fhl;Lf. 

 
gFjp R  (jpzpT 4m)> rPuhd MiuAila tl;lj;jl;L (jpzpT m), $k;gpd; mbj;Jz;L (jpzpT 
M) Mfpatw;iw vy;yhtw;wpdJk; ikaq;fs; xNu Nfhl;by; mikAk; tz;zk; nghUj;jp xU 

Ice cream Cub NkNy fhl;bathW cUthf;fg;gl;Ls;sJ. 
3

2
h r=  vdpd; Cub ,d; 

jpzpTikak; mjd; mbapy; ,Ue;J mr;rpd; topNa 
3(81 4 )

18( 5 )

m M
r

M m

+

+
J}uj;jpy; cs;sJ vdf; 

fhl;Lf.  
Cub ,d; jpzpT ikak; R ,d; rpwpatl;lj;jpd; ikaj;jpy; ,Ug;gpd; 5 36M m=  vd 
ca;j;jwpf.  
 

17. ( a ) jdpahh; epWtdk; xd;wpw;F ikf;fy;, epky;, RNud; vd;gtHfspy; xUtH Gjpa jiyik eph;thfpahf 

epakpf;fg;gLth;. ikf;fy;, epky;, RNud; vd;gtHfs; jiyik eph;thfpahf Mtjw;fhd tha;g;Gf;fs; 

KiwNa 3 : 2 : 5vDk; tpfpjj;jpYs;sJ. ikf;fy;, epky;, RNud; vd;gtHfs; jiyik eph;thfpahf 

epakpf;fg;gLkp;lj;J njhopyhsHfSf;F rk;gs mjpfupg;G jpl;lk; xd;iw mwpKfg;gLj;Jtjw;fhd 

epfo;jfTfs; KiwNa 0.3> 0.5> x  MFk;. njhopyhsHfSf;F rk;gs mjpfupg;G jpl;lk; xd;iw 

mwpKfg;gLj;Jtjw;fhd epfo;jfT 0.29 MFk;. 

i) 0.2x =  vdf;fhl;Lf. 
 

ii) rk;gs mjpfupg;G jpl;lk; xd;iw mwpKfg;gLj;jpapUg;gpd; RNud; jiyik eph;thfpahf 
epakpf;fg;gl;bUg;gjw;fhd epfo;jfT ahJ? 

 

 

   ( b )   xU Fwpj;j guPl;ir xd;wpw;F Fwpj;j vz;zpf;ifahd khztHfs; ngw;w Gs;spfspd; guk;gy; 
fPNo jug;gl;Ls;sJ.  
 

,g;guk;gypd; Mfhuk; 52 vdj;jug;gbd; jtwtplg;gl;l 
kPbwd;  a=25 vdf;fhl;Lf. 
,g;guk;gypd; ,il> ,ilak;> epaktpyfy; 
Mfpatw;iw fhz;f. 
mj;Jld; Xuhaf;Fzfj;ijf;fz;L, guk;gypd; tbtk; 
vt;tifahdJ vdf;$Wf? 

Gs;spfs; kh.vz;zpf;if 

30-40 15 

40-50 20 

50-60 a 

60-70 05 

70-80 15 

80 -90 20 
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