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✵ ,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;. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(10) ,ize;j fzpjk; I   
gFjp tpdh vz; Gs;spfs; 
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B 
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nkhj;jk; 

  

 
mwpTWj;jy;fs;:

guPl;rfu;fspd; cgNahfj;jpw;F khj;jpuk; 

,yf;fj;jpy; 

vOj;jpy; 

nkhj;jk; 

FwpaPl;nlz;fs; 

2 

1 
guprPypj;jtu;:  

tpilj;jhs; guPl;rfu; 

Nkw;ghu;it nra;jtu;: 

[gf;. 2 Ig; ghu;f;f 
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1. fzpjj;njhFj;jwpTf;Nfhl;ghl;ilg; gad;gL;j;jp vy;yh n    ,w;Fk; 



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1 2
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epWTf. 
 
…………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2. xNu tupg;glj;jpy; 24,2  xyxy    Mfpatw;wpd;  tiuGfis  gUk;gbahftiuf. 

,jpypUe;J  my;yJ  NtWtpjkhf,  rkdpyp 22 x   [j;  jpUg;jpahf;Fk; x  ,d; vy;yh 
nka;ngWkhdq;fspd; tPr;irf; fhz;f. 
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3. 21 , ZZ Mfpa rpf;fy; vz;fs; 22,1 21  ZiZ MFkhWs;sd. 1 24Z Z Z  My; 

tiuaWf;fg;gLk; rpf;fy; vz; Z  ,d; xOf;if fz;L> mij Mfz; tupg;glj;jpy; gUk;gbahf 
tiuf. ,jpypUe;J ArgZ  ,d; ,opTg; ngWkhdj;ijf; fhz;f. 
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4. aMapUf;f 

4 5
3 4 1

, 2
a

x x
x x

       
   

vd;gw;wpd; <UWg;G tpupapy; cs;s x  I rhuhj cWg;Gfspd; 

tpfpjk; KiwNa 16:5 Mf ,Ug;gpd; 2a   vdf;fhl;Lf. 
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5. 
  

 3
4

cot tan sin cos 2 2
lim

31 tan
4

x

x x x x

x x
 

 


   
 

 vdf; fhl;Lf. 
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6. 3,0,
1 2




 xy
x

x
y Mfpa tisapfspdhy; cs;silf;fg;gLk; gpuNjrk; S ,d; gug;gsT 1 

rJu myFfs; vdf; fhl;Lf. gpuNjrk; S MdJ x- mr;Rg;gw;wp 2 Miuad;fspD}L Rw;wg; 

ngwg;gLk; jpz;kj;jpd; fdtsit 
2

3
3

   vdf;fhl;Lf. 
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7. ePs;tisak; xd;wpd; gukhdr;rkd;ghL 2cos , 3 sinx y   vd;gjhy; jug;gLfpwJ. ,q;F   

nkag;gukhdk; 
3

  ,y; njhlypapd; rkd;ghL 2 4 0x y   vdf;fhl;Lf. 
3

  ,y; nrt;tdpd; 

rkd;ghl;ilf;fz;L> mr;nrt;tdhdJ ePs;tisaj;ij re;jpf;Fk; NtnwhU Gs;spapd; 

gukhdg;ngWkhdk; MdJ 8 os 2 3 in 1c s    I jpUg;jp nra;Ak; vdf;fhl;Lf.  
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8. MapUf;f  , 2 1P    ,w;$lhfr; nry;Yk; gbj;jpwd; 
1

2
I cilaJkhd Nfhl;bd; 

rkd;ghl;ilf; fhz;f. ,f;NfhL yx, mr;Rf;fis KiwNa BA,  vDk; Gs;spfspy; ntl;bd; 

23
2

5
 AB vdf;fhl;Lf. 52AB vdpd;   If; fz;L AOB gug;G 4 rJu myFfs; 

vdf;fhl;Lf. 
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9. 0116422  yxyx vDk; tl;lj;ij 03  yx vDk; NfhL njhLk; vdf;fhl;b> 

njhLGs;spapd; Ms;$iwf;fhz;f. 03  yx ,w;F rkhe;jukhd tl;lj;jpw;fhd kw;wa njhlypapd; 

rkd;ghL 07  yx vdf;fhl;Lf. 
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10. 2 2( ) 6 cos 16sin cos 6sin 3f x x x x x    vdf;nfhs;Nthk;. )(xf  I tbtk; cos(2 )a x b 

vDk; tbtpy; vLj;Jiuf;f. ,q;F ( 0), , 0
2

a b
     

 
vd;gd fzpf;fg;glNtz;ba khwpypfs;. 

13)(7  xf  vd;gij ca;j;jwpf. 
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gFjp-B 
Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf.  

 
 

11. a) ,Ugbr;rkd;ghnlhd;wpd; %yq;fspd; ngUf;Fj;njhif kiwahf ,Ug;gpd; mr;rkd;ghL nka; 

%yq;fisNa nfhz;bUf;Fk; vdf;fhl;Lf. 

                      20  k  vdpd; 0)1(2)2( 2  kxkxk  vDk; rkd;ghL nka;%yq;fisf; nfhz;bUf;Fk; 

vd ca;j;jwpf.  

                        20  k MapUf;f 
2( 2) 2( 1) 0k x k x k      vd;gjd; %yq;fs; KiwNa  , vdpd; 

k


2

2  vdf; fhl;Lf. 

      ,jpypUe;J,  ,  %yq;fshf nfhz;l ,Ugbr;rkd;ghl;ilf; fhz;f. 

 

b)  bxaxxf 22)( 2   vdTk; bxcxxg  2)( 2  vdTk; nfhs;Nthk;. ,q;F , ,a b cMFk;. 

)(xf  MdJ )2(),1(  xx  vd;gtw;why; tFf;fg;gLk; NghJ kPjpfs; KiwNa 12,6  MfTk; 

)()( xgxf   vd;Dk; gy;YWg;gpapw;F xU fhuzp ( 2)x   vdTk; jug;gbd; cba ,,  ,d;   

ngWkhdq;fisf; fhz;f.  

 NkYk; cba ,,  vd;gtw;wpd; ,g;ngWkhdq;fSld; vy;yh x  ,w;Fk; )(3)( xgxf 

vdf;fhl;Lf. 

  

12. a)  SRINIVASA RAMANUJAN vDk; ngaupy; cs;s vOj;Jf;fspy; 5 vOj;Jf;fshf njupe;J 

Mf;fg;glf;$ba 5 vOj;Js;s nrhy;ypy;> 

i)   5 vOj;Jf;fSk; NtW Ntwhditahf ,Ug;gpd; 

ii) ,uz;L vOj;Jf;fs; A MAk;, kw;iwa %d;Wk; A jtpHe;j NtW       

          NtwhditahAk; ,Ug;gpd;  

iii)  A,N jtpHe;j vitNaDk; 5 vOj;Jf;fshapUg;gpd; mikf;fj;jf;f nrhw;fspd;     

vz;zpf;ifiaf; fhz;f.  

 

[gf;. 8 Ig; ghu;f;f 
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b)   r  ,w;F 

27 14 1

( 1)( 2)r

r r
U

r r

 


 
 vdf; nfhs;Nthk;. 

r   ,w;F 
21 







r

CBr

r

Ar
U r  Mf ,Uf;fj;jf;fjhf CBA ,,  vDk; khwpypfspd; 

ngWkhdq;fisf; fhz;f.  

,jpypUe;J r   ,w;F 
1

( ) ( 1)
8 rr

U f r f r    MFkhW )(rf  [f; fz;L,     n   ,w;F 

1

1 ( 1)

8 2 8 ( 2)

n
r
r n

r

U n

n

      
  vdf;fhl;Lf. 

Kbtpy; njhlH 
1 8

r
r

r

U



 
 
 

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

mj;Jld; 
1

5 1

12 8 2

n
r
r

r

U



   
 

  vdTk; fhl;Lf.  

13. a)   

1 3 0 1
2 5

2 0 , 2 ,
2 3

2 1 0

A B b C

a

   
                   

 vdf; nfhs;Nthk; ,q;F ,a b . 

        CBAT  vdTk; nfhs;Nthk; 2,2  ba  vdf; fhl;Lf.  

  MapUf;f jhak; P MdJ TP A B D   vd tiuaWf;fg;gLfpwJ.   ,q;F 











2

1

1

1
D  MFk;.  ,d; vg;ngWkhdj;jpw;Fk; 1P cz;L vdf;fhl;Lf. 

,g;NghJ 1 vdf;nfhs;Nthk;. 1P  [ vOjp, ,jpypUe;J DBAEP T 2  MFkhW 22  

gUkDs;s jhak; E If; fhz;f. 

b) Z  vDk; rpf;fy; vz; (cos sin )Z r i   ;  0,r  0
2

   vdf;nfhs;Nthk;. P  vd;gJ 

rpf;fy; vz; Z  I Mfz; tupg;glj;jpy; tifFwpf;Fk; Gs;spahFk;. ,J )0,2(  I ikakhfTk;, 

cw;gj;jp ClhfTk; nry;Yk; tl;lj;jpy; cs;sJ. Q
 
vd;gJ  2Z 

 
vDk; rpf;fy; vz;iz 

tiff;Fwpf;Fk; Gs;spahFk;. Mfz; tupg;glj;jpy; Q  If; Fwpj;J> ,jpypUe;J 

 2 2 cos 2 sin 2Z i     vdf;fhl;Lf.  

,g;NghJ 
6

   vdf;nfhs;Nthk;. R  MdJ i2  vDk; rpf;fy; vz;  tiff;Fwpf;Fk; 

Gs;spahFk;.  ( 2) 2Z i   vDk; rpf;fy; vz; Mfz; tupg;glj;jpy; tiff;Fwpf;Fk; Gs;sp S  

vdpd;> S  ,Uf;Fk; ,lj;ij tpsf;fp tan 2 3
12

    
 

 vd;gij ca;j;jwpf.  

c) 3 3 3(cos sin ) (4cos 3cos ) (3sin 4sin )i i           vdf; fhl;Lf.  

,k;KbitAk;, j Nkha;tupd; Njw;wj;ijAk; gad;gLj;jp, 

i) 3sin 3 3sin 4sin     vdTk; 

ii) 3cos 3 4 cos 3cos     vdTk; fhl;Lf.  

[gf;. 9 Ig; ghu;f;f 
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14. a)  1x   ,w;F  
3

2

)1(

596
)(





x

xx
xf  vdf;nfhs;Nthk;. 1x   ,w;F )(xf  ,d; ngWjp )(' xf  MdJ 

4)1(

)4)(1(6
)('





x

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

,jpypUe;J, )(xf jplkhf mjpfupf;Fk;> jplkhff; FiwAk; x ,d; tPr;Rf;fisf; fhz;f.  

mZF NfhLfs;> ntl;Lj;Jz;L> jpUk;gy; Gs;spfs; Mfpatw;iwf; fhl;b )(xfy   ,d; tiuig 

gUk;gbahf tiuf.  

1x ,w;F )(xf  ,d; ,uz;lhk; ngWjp "( )f x  MdJ 
5)1(

)32)(7(6
)("





x

xx
xf vdj;jug;gbd;, 

)(xfy  ,d; tiugpd; tpgj;jpg; Gs;spfspd; x Ms;$Wfisf; fhz;f.  

     b) mUfpy; cs;s cUtpy; epow;wg;gl;l gpuNjrk; 

MdJ AB y ,m BC x mvDk; ePs> 

mfyq;fisAk;, khwhr;Rw;wsT 2 p m  IAk; 

nfhz;l nrt;tfj;jpy; ,Ue;J xt;nthU 

cr;rpfisAk; ikakhfTk; 
2

x
m  I MiuahfTk; 

nfhz;l fhy; tl;lq;fs; ePf;fpg; ngwg;gl;l 

Gw;jiuiaf; fhl;LfpwJ. 0 x p   ,w;F 

Gw;wiuapd; gug;gsT ( )x  MdJ 
24

( )
4

x px x
       
  

2m  ,dhy; jug;gLfpwJ 

vdf;fhl;Lf.  

4

2





p
x  m  ,y; gug;G   caHT vdf;fhl;b> mg;NghJ  2:2:  yx  vdTk; fhl;Lf.  

15. a)  vy;yh x  ,w;F,  

5 4 2 2 2 2 2 2 24 27 10 28 ( 1)( 4) ( 4) ( 1) ( 4)x x x x x x x x x               2( 1)x x   MFkhW 

 ,,, Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f.  

,jpypUe;J 
222

245

)4()1(

2810274




xx

xxxx
 Ig; gFjpg; gpd;dq;fspy; vOjp,  

dx
xx

xxxx
 


222

245

)4()1(

2810274
 If; fhz;f.  

2

x  m 

2

x  m 
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b) 
1

1 2

1

2

tan 2 1I x  dx  vdf;nfhs;Nthk; 

  
1

2
1

2

1

4 2 1
I dx

x


 


  vdf;fhl;b> 

 








x2

1
cos 1  vDk; gpujpaPl;ilg; gad;gLj;jp, I  ,d; ngWkhdj;ijf; fhz;f. 

 

c)     1
ln 1 4

2 ( 1)( 4)

d
x x

dx x x
   

 
  vdf;fhl;Lf. ,q;F 1x . 

   ,jpypUe;J  
dx

xx )4)(1(

1
 If; fz;L,  

 

1

0

1 1 5 2
ln

2 3( 1)( 4)
dx

x x

 
      

  vdf;fhl;Lf. 

                 a xU khwpypahf cs;sNghJ NgW 
0 0

( ) ( )
a a

f x dx f a x dx    Ig;gad;gLj;jp,        

1

0

1

( 2)( 5)
dx

x x  ,d; ngWkhdj;ijf; fhz;f.  

 

16. ),( P  vdTk; l  vd;gJ 0 cbyax  ,dhy; jug;gLk; NeHNfhL vdTk; nfhs;Nthk;> P   

,ypUe;J l   ,w;F tiuAk; nrq;Fj;J J}uk; 
2 2

a b c

a b

  


 vd epWTf. 

NfhL l  MdJ 01543  ayx  vdf;nfhs;Nthk;. ,q;F 0a  MFk; . ( , 2 ),A a a    

(2 , 4 )B a a  vd;gd NfhL l  ,w;F xNu gf;fj;jpy; ,Uf;fpd;wd vdf; fhl;Lf.  

l Ij; njhLtdTk;, KiwNa BA, I ikaq;fshf nfhz;Ls;sdthfTk; cs;s 21 , SS vDk; 

tl;lq;fspd; rkd;ghLfis a  ,d; rhHgpy; fhz;f.  

 0a   ,d; vy;yh ngWkhdq;fspw;Fk; 21 , SS  vd;gd epkpH Nfhzj;jpy; ntl;Lk; vdf;fhl;Lf.  

,g;NghJ 2a  vdf; nfhs;Nthk;. tl;lq;fs; 21 , SS  vd;gtw;wpd; rkd;ghLfis vOJf.  

NfhL l  ,dJk; NfhL AB  ,dJk; ntl;Lg;Gs;sp C  vdf; nfhs;Nthk;. C ,d; Ms;$Wfisf; 

fhz;f. 

 21 , SS  Mfpatw;wpw;F C  ,D}lhf cs;s kw;iwa njhlypapd; rkd;ghl;il fhz;f. 
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17. a)  sin( ), cos( )A B A B   vd;gtw;wpd; tpupTfis sin ,A cos ,A sin ,B cos B  Mfpatw;wpy;   

 vOJf. ,jpypUe;J 

i) sin 2 2sin cos    

ii) 2cos 2 1 2sin    

iii) 3sin 3 3sin 4sin     vd;gtw;iwf; fhl;Lf.  
3cos3 4cos 3cos     vd;gij ca;j;jwpf.  

sin 3 , cos 3  Mfpatw;wpd; KbTfisg; gad;gLj;jp sin 3 sin cos3 cos 0x x x x     Ij;       

jPHf;f.  

 b)  tof;fkhd Fwpg;gPl;by; Kf;Nfhzp ABC ,y; ird; newp> Nfhird; newpiaf; $Wf.  

Kf;Nfhzp ABC ,y; tof;fkhd Fwpg;gPl;Lld; 
61

cos( )
64

A B   vdpd; 

2sin( ) cos( ) sin 2 sin 2A B A B A B     vDk; KbitAk;, ird; newpiaAk; gad;gLj;jp 

61
cos cos

64
a A b B c   vdf;fhl;Lf.  

,jpypUe;J 3,2  ba  vdpd; 4c  vdf;fhl;Lf.  

 c)    1 2 1sin 1 cos ( )
2

x x xe e e
       vDk; rkd;ghl;il jPHf;f. 

 

 

* * * 
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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;. 

 

 

 

 

 

 

   

 

 

 

   

 

 

 

 

 

1
 

KOg; gjpg;Gupik cilaJ  / All Rights Reserved 

 
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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2m

 
m

A   B

  3u 2u

gFjp A 

  1. cUtpw; fhzg;gLfpd;wthW KiwNa 2 ,m m  jpzpTs;s ,A B  vDk; ,U 

Jzpf;iffs; xU xg;gkhd fpil Nkir kPJ itf;fg;gl;L xNu Neu;Nfhl;by; 
Mdhy; vjpu;j; jpirfspy; ,aq;fpf;nfhz;L Neubahf NkhJfpd;wd. 

NkhJiff;Fr; rw;W Kd;du; ,A B  Mfpatw;wpd; Ntfq;fs; KiwNa 3 , 2u u  

MFk;. NkhJifapd; gpd;du; B ahdJ Rtiu Nehf;fp 8
3

u  vDk; Ntfj;Jld; ,aq;Ffpd;wJ vdpd; 

Jzpf;iffSf;F ,ilapyhd kPsikTf; Fzfj;ijf; fhz;f. njhlUk; ,af;fj;jpy; B ahdJ RtUld; 

NkhJk; NghJ Jzpf;if kPJ toq;fg;gLk; fzj;jhf;F 
14

3

mu
 vdpd; B apw;Fk; RtUf;Fk; ,ilapyhd 

kPsikTf; Fzfk; 3
4
 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

  2. glj;jpy; fhl;bathW h  caukhd $ilg;ge;jhl;l tPuu; xUtu; 

jd;dpypUe;J d  J}uj;jpy; H  cauj;jpYs;s $ilapDs; ge;J 

tpOkhW fpilAld; 
4

   rha;tpy; v  fjpAld; ge;J xd;iw 

vwpfpd;whu;. ge;jhdJ rupahf $ilapDs; tpOfpd;wJ vdpd; 
2

2 gd
v

d h H


 
 vdf;fhl;Lf. ,jpypUe;J H d h   vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………… 
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A

 m

  

B

 

C

 

m

  
m

 

Q

 
R

 

P

 

  3. jpzpT  m  I cila xU Jzpf;if P  Xu; xg;gkhd fpilNkir kPJ 

itf;fg;gl;L ,A B  vDk; ,U epiyg;gLj;jg;gl;l rpwpa xg;gkhd 

fg;gpfSf;F Nkyhfr; nry;Yk; xU ,Nyrhd ePsh ,ioapdhy; Xu; ,Nyrhd 

fg;gp C Ald; ,izf;fg;gl;Ls;sJ. KiwNa , ( 1)m m    jpzpTs;s  

,Q R  vDk; ,U Jzpf;iffs; fg;gp C apd; Nkyhfr; nry;Yk; Xu; ,Nyrhd ePl;lKbahj 

NtNwhu; ,ioapdhy; glj;jpy; fhl;bathW ,izf;fg;gl;Ls;sd. Jzpf;iffSk; ,iofSk; 
xNu epiyf;Fj;Jj; jsj;jpy; ,Uf;fpd;wd. ,iofs; ,Wf;fkhf ,Uf;f  njhFjp Xa;;tpypUe;J 

tpLtpf;fg;gLfpd;wJ. ,Q R  ,id ,izf;Fk; ,ioapy; cs;s ,Oitiaj; Jzptjw;Fg; 

NghJkhd rkd;ghLfis vOJf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  4. M kg jpzpTk; P kW vDk; khwh tYitAk; cQw;Wk; fhu; xd;W fpilAld;  rha;tpy; cs;s ghij 

xd;wpy; Mg  vDk; khwhj;jiltpirf;F vjpuhf g  vDk; rPuhd Mu;KLfYld; Nky;Nehf;fpr; nry;Yk; 

NghJ mjd; fjp 1v  vdTk; g vDk; Mu;KLfYld; fPo;Nehf;fpr; nry;Yk;NghJ mjd; fjp 2v  vdTk; 

jug;gbd;;  1

2

sin

sin

v

v

  

  

 


 
 vdf;fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

      …………………………………………………………………………………………………………………… 
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  5.  O  ,id ikakhfTk; R  ,id MiuahfTk; cila xg;gkhd 

miuf;Nfhsk; xd;W mjd; jsKfk; xU fpilj;jsk; kPJ ,Uf;FkhW 

epiyg;gLj;jg;gl;Ls;sJ. m  jpzpTs;s Jzpf;if P ahdJ R  ePskhd xU 

,Nyrhd ePl;lKbahj ,io xd;wpd; xU Kidf;F ,izf;fg;gl;L ,ioapd; 

kWKid O  ,w;F epiyf;Fj;jhf NkNy 2h  cauj;jpy; cs;s 'O  vDk; 

epiyj;j Gs;spf;F ,izf;fg;gl;Ls;sJ. P ahdJ miuf;Nfhs Nkw;gug;gpd; 
kPJ Xu; fpil tl;lg;ghijapy;   vDk; Nfhz Ntfj;Jld; cUtpy; 

fhl;bahthW ,aq;Ffpd;wJ. Jzpf;ifahdJ miuf;Nfhs Nkw;gug;ig tpl;L 

ntspNaWk; jWthapy; cs;sJ vdpd; 
g

h
   vdTk; ,ioapy; cs;s 

,Oit 
m g R

h
 vdTk; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

  6. tof;fkhd Fwpg;gPl;by;> Xu; cw;gj;jp O  itf;Fwpj;J , ,A B C  vDk; %d;W Gs;spfspd; jhdf;fhtpfs; 

KiwNa 3 6 , 6 3 , 2  i j i j i j MFk;. P  MdJ AB  kPJ AB CP  MFkhW cs;s Gs;sp vdpd; 

P apd; jhdf;fhtpiaf; fz;L P  MdJ AB  ,id 1: 2 vDk; tpfpjj;jpy; gpupf;fpd;wJ vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

'O


 

2h

 

O

 

R

 

R

 

P
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2w

 

A B

w

C

T


3

w
  

2w   

  7.  AB  MdJ 4a  ePsKk; 2w epiwAk; cila xU rPuhd NfhyhFk;. 

AB  MdJ Aapy; gpizf;fg;gl;L Kid B apw;F w  epiw 

,izf;fg;gl;L Nfhypd; kPJ cs;s C  vDk; Gs;spf;F ,izf;fg;gl;l 

xU ,Nyrhd ePl;lKbahj ,ioapdhy; glj;jpy; fhl;bathW 

rkdpiyapy; Ngzg;gLfpd;wJ. rkdpiyapy; AB  fpilahfTk; ,io 

NfhYld; mikf;Fk; Nfhzk;   MfTk; cs;sJ. Aapy; cs;s 

kWjhf;fj;jpd; fpil> epiyf;Fj;Jf; $Wfs; KiwNa 2 ,
3

w
w  

vdj;jug;gbd;   ,idf; fz;L ,ioapy; cs;s ,Oit 
10

3

w
T   vdTk; 3AC a  vdTk; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

  8. 2a  ePsKk; w  epiwAk; cila xU rPuhd Nfhy; AB apd; xU Kid 

Aapw;F ,Nyrhd tisak; xd;W ,izf;fg;gl;Ls;sJ. ,t;tisakhdJ 

fulhd fpilf;fk;gp xd;wpy; Nfhu;f;fg;gl;L B apy; jhf;Fk; xU fpil tpir 

P apdhy; cUtpy; fhl;bathW rkdpiyapy; Ngzg;gLfpd;wJ. fk;gpf;Fk; 

tisaj;jpw;Fk; ,ilapyhd cuha;Tf; Fzfk;   MFk;. rkdpiyapy; Nfhy; 

epiyf;Fj;Jld; mikf;Fk; Nfhzk;   vdpd; 1tan (2 )   vdf; fhl;Lf.   

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

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

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

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

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

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

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

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

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

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

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

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

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

A

B
w

P


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  9.  ,A B  Mfpad xU khjpupntsp   ,d; ,U epfo;Tfnsdf; nfhs;Nthk; tof;fkhd Fwpg;gPl;by; 

 
1 3 2

( ) , ( | ) ,
3 5 5

P A P B A P A B     vdj;jug;gbd; ( ), ( ), ( )P A B P B P A B   Mfpatw;iwf; 

fhz;f. NkYk; ,A B  Mfpad rhuh epfo;Tfs; vdf; fhl;Lf. ,q;F A  MdJ A,d; epug;G epfo;itf; 

Fwpf;fpd;wJ.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 10.   1 2 10, , ......,X x x x  vd;gJ 10  khztu;fSf;F guPl;irapy; toq;fg;gl;l Gs;spfs; MFk;. 10 5i iy x   

vDk; cUkhw;w rkd;ghl;ilg; gad;gLj;jp  1 2 10, , ......,Y y y y  vDk; Gs;spfs; ngwg;gLfpd;wd. Y  

,dJ ,il> epak tpyfy; vd;gd KiwNa 85, 5  vdf; fzpf;fg;gl;lJ. kPs;gupNrhjidapy; 3 3x   

MdJ jtWjyhf 3 8x   vdg; gjpag;gl;lJ fz;lwpag;gl;L jpUj;jg;gLfpd;wJ. jpUj;jpa gpd;du; Y  ,dJ 

,iliaf; fz;L> epaktpyfy; 5 10  vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 11. ( a ) Xu; Neu; tPjpapy; cs;s ,A B  vDk; ,U tPjp rkpf;iQfSf;F ,ilapyhd J}uk; d  MFk;. xU 

fhuhdJ AapypUe;J Xa;tpypUe;J Gwg;gl;L f  vDk; rPuhd Mu;KLfYld; ,aq;fp v  vDk; fjpia 

mile;J mf;fjpAld; T  Neuk; gazp;j;J gpd;du; 2 f  vDk; mku;KLfYld; B apy; Xa;Tf;F 

tUfpd;wJ. fhupd; ,af;fj;jpw;fhd NtfNeu tiuig tiue;J 
3

4

d v
T

v f
   vdf; fhl;Lf.  

  fhuhdJ AapypUe;J Gwg;gl;L 0

v
t

f

 
 
 

 Neuj;jp;d; gpd;du; Nkhl;lhu; irf;fps; xd;W AapypUe;J 

Xa;tpypUe;J Gwg;gl;L a  vDk; rPuhd Mu;KLfYld; B ,id Nehf;fp gazpf;fpd;wJ. Nkhl;lhu; 

irf;fpshdJ C  vDk; Gs;spapy; fhiu flf;fpd;wJ. ( )AC D d   vdTk; Nkhl;lhu; irf;fps; fhiu 

flf;Fk;NghJ fhupd; fjp v  vdTk; jug;gl;Ls;sJ. Nkhl;lhu; irf;fpspd; ,af;fj;jpw;fhd NtfNeu 

tiuig mNj glj;jpy; tiue;J 

1

2

0

2

2

D v D
t

v f a

 
    

 
 vdf; fhl;Lf.  

    

  ( b ) b  mfykhdJk; rkhe;jukhd fiufisAk; cila MW xd;W 

rPuhd Ntfk; u cld; glj;jpy; fhl;lg;gl;lthW gha;fpd;wJ. ,A C  

vd;gd Mw;wpd; xU fiuapYk; B  MdJ Mw;wpd; kWfiuapYk; 

AB


 MdJ u cld; $u;q;Nfhzk;   ck; BC AC  MFkhWk; 

cs;sJ. ePu; njhlu;ghf 2 u  fjpAld; ePe;jf;$ba rpWtd; xUtd; 

AapypUe;J B apw;Fk; gpd;du; B apypUe;J C apw;Fk; ePe;Jfpwhd;. 

,q;F uu   MFk;. AapypUe;J B apw;Fk; gpd;du; B apypUe;J 

C apw;Fkhd ,af;fq;fSf;fhd Ntf Kf;Nfhzpfis xNu glj;jpy; gUk;gbahf tiuf. ,jpypUe;J 

AapypUe;J B apw;F nry;Yk;NghJ ePu; njhlu;ghf rpWtdpd; Ntfk; AB


 cld;   Nfhzk; 

mikf;fpd;wJ vdpd; 
1

sin sin
2

   vdf; fhl;Lf. NkYk; B apypUe;J C apw;Fr; nry;Yk;NghJ ePu; 

njhlu;ghf rpWtdpd; Ntfk; BC


 cld; 
4

  Nfhzk; mikf;fpd;wJ vdf; fhl;Lf. rpWtd; 

AapypUe;J B apw;F ePe;j vLj;j Neuk; 1T  vdTk; B apypUe;J C apw;F ePe;j vLj;j Neuk; 2T  

vdTk; nfhs;f. 2 12 sin 2T T   vdpd; 
3

cos cos
2

   vdf; fhl;Lf. sin , cos   Mfpatw;Wf;fhd 

Nkw;Fwpj;j Nfhitfisg; gad;gLj;jp 1 1
cos

2 2
   
  

 
 vd ca;j;jwpf.  

KOg; gjpg;Gupik cilaJ / All Rights Reserved 

C   

B   

A   

b   

   

u   
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2ag   

3
2

a   

A,io   
10a    

Q   
O  

B,io   

P  

12. ( a ) cUtpy; ABC  MdJ ˆ
2

BAC


  MfTk; AB If; nfhz;Ls;s 

Kfk; Xu; xg;gkhd fpilNkir kPJk; ,Uf;FkhW itf;fg;gl;l 

jpzpT M I cila Xu; xg;gkhd rPuhd Mg;gpd; GtpaPu;g;G 

ikaj;jpD}lhd epiyf;Fj;J FWf;Fntl;lhFk;. DE  MdJ 

Mg;gpDs; ntl;lg;gl;l xg;gkhd Jthuk; vdTk; ,DE BC  

Mfpad fpilAld;   Nfhzk; mikf;fpd;wd vdTk; 

jug;gl;Ls;sJ. KiwNa , 2m m  jpzpTs;s ,P Q  vd;Dk; ,U 

Jzpf;iffs; KiwNa ,DE CB  kPJ itf;fg;gl;L ,D C apy; 

nghUj;jg;gl;l xg;gkhd fg;gpfSf;F Nkyhfr; nry;Yk; xU ,Nyrhd ePl;lKbahj ,ioapd; 

KidfSf;F ,izf;fg;gl;Ls;sd. NkYk; 3m  jpzpTs;s  Jzpf;if R  MdJ F ,y; 

nghUj;jg;gl;l xg;gkhd fg;gpapd; Nkyhfr; nry;Yk; xU ,Nyrhd ePl;lKbahj ,ioapdhy; glj;jpy; 

fhl;bathW Mg;Gld; ,izf;fg;gl;Ls;sJ. njhFjpahdJ cUtpy; fhl;lg;gl;lthW AF s  MFkhW 

,Uf;f gpbf;fg;gl;L Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. Mg;G Nkirapd; tpspk;G F ,id 

milAk;tiu P  Jthuj;jpDs; cs;sJ vdf; nfhs;f. Mg;ghdJ Nkirapd; tpspk;ig milAk;NghJ 

mjd; Ntfk;> me;Neuj;jpy; P  Jthuj;jpDs; gazpj;j J}uk; Mfpatw;iwj; Jzptjw;F Nghjpa 
rkd;ghLfisg; ngWf.  

   ( b ) OI ikakhfTk; a  ,id MiuahfTk; cila 

xU xg;gkhd nky;ypa Foha; AB Ak; OI 
ikakhfTk; a  ,id MiuahfTk; cila xU 

xg;gkhd nky;ypa Foha; CDAk; glj;jpy; 
fhl;lg;gl;lthW Xu; epiyf;Fj;Jj; jsj;jpy; 

epiyg;gLj;jg;gl;Ls;sd. BC MdJ ,B C apy; 

Foha;fSf;F njhlypahf ,Uf;FkhW cs;s xU 

fulhd jskhFk;. ˆ 5
6

AOB   vdTk; 

ˆ '
3

CO D   vdTk; jug;gl;Ls;sJ. NkYk; 

3BC a  MFk;. jpzpT m  I cila xU rpwpa xg;gkhd kzp P ahdJ Aapy; itf;fg;gl;L 

epiyf;Fj;jhf fPo;Nehf;fp u  vDk; fjp toq;fg;gLk; NghJ mJ Fohapd; topNa ,aq;fj; 

njhlq;Ffpd;wJ. P  MdJ Foha; AB apy; cs;sNghJ OP


 MdJ OA


 cld;  50
6

    

Nfhzk; mikf;Fk;NghJ mjd; fjp v  MdJ 
2 2 2 sinv u ag    ,dhy; jug;gLfpd;wJ vdTk; mjd; 

kPJs;s kWjhf;fk; R  MdJ  2 3 sin
m

R u ag
a

  ,dhy; jug;gLfpd;wJ vdTk; fhl;Lf. 

  njhlUk; ,af;fj;jpy; kzpahdJ Foha; AB apypUe;J B apy; ntspNawp gpd; fulhd jsk; BC  kPJ 

,aq;Ffpd;wJ. Jzpf;if BC  topNa gazpf;Fk; NghJ mjd; kPJ gpuNahfpf;fg;gLk; cuha;T 

tpirapd; gUkd; 
2 3

mg
 vdj;jug;gl;Ls;sJ. kzp P ahdJ Foha; CDapDs; C apy; GFe;J Dapid 

milfpd;wJ vdpd; 
2 4u ag  vdf; fhl;Lf. NkYk; kzp P ahdJ DapypUe;J ntspNawp 

GtpaPu;g;gpd;fPo; ,aq;fp jiuia fpilAld; 
4

  rha;tpy; mbf;fpd;wJ vdpd; 3u ag  vdf; fhl;Lf.  
 

13. xNu ,aw;if ePsk; 4a  ck; 3 ,mg mg  kPs;jd;ik kl;Lk; cila ,A B  

vDk; ,U ,iofspd; xU Edp 2m  jpzpTila xU Jzpf;if P apw;Fk; 

kw;iwa Edp fpilahd rPypq;fpy; cs;s xU epiyj;j Gs;sp Otpw;Fk; 

cUtpy; fhl;bathW ,izf;fg;gl;Ls;sd. Jzpf;if Otpw;F fPNo 5a  

J}uj;jpy; ehg;gj;jpy; njhq;Ffpd;wJ. ,e;epiyapy; ,iofs; ,A B  Mfpatw;wpy; 

cs;s ,Oitfs; KiwNa 1 2,T T  vdpd;> 1 2,T T  Mfpatw;Wf;fhd Nfhitfis 

jdpj;jdpNa vOjp 5   vdf; fhl;Lf.  

 ,g;NghJ 4m  jpzpTila NtNwhu; Jzpf;if Q  MdJ O  ,w;F 

A  

B  

C  

D  

u  
a  

a  
3 a  

a  

a

 O  

O  5

6

  
3

  

A      


  

Q   

C   

D   

E   F   

R   

B   

2m

  

3m   

m    
P   

M   

s   
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epiyf;Fj;jhf fPNo 3
2

a  J}uj;jpy; ,Ue;J P ,id Nehf;fp 2ag  vDk; fjpAld; vwpag;gLfpd;wJ. Q  

MdJ P  cld; Neubahf Nkhjp ,ize;J xU Nru;j;jpj; Jzpf;if R I Mf;Ffpd;wJ. R  MdJ 

,aq;fj; njhlq;Fk; Ntfk; 2 ag  vdf; fhl;Lf.  

 ,io jsu;Twhky; ,Ue;J gpd;du; eilngWk; ,af;fj;jpy; Nru;j;jpj; Jzpf;if R ,w;F OtpypUe;J 

cs;s J}uk; x  MdJ ( 7 ) 0
3

g
x x a

a
    vDk; rkd;ghl;ilj; jpUg;jpahf;Ffpd;wJ vdf; fhl;Lf. 

NkYk; 7X x a   vd vOJtjd; %yk; 
2 0X X   vdf; fhl;Lf. ,q;F 

3

g

a
   MFk;. 

 Nkw;Fwpj;j vspa ,ir ,af;fj;jpd; ikaj;ijAk;> 
2 2 2 2( )X A X   vDk; #j;jpuj;ijg; gad;gLj;jp 

tPr;rk; A  IAk; fhz;f.  

  njhlUk; ,af;fj;jpy; R  MdJ O  ,w;F fPNo 10a  J}uj;jpy; cs;s fpilj;jiuia mbf;fpd;wJ. 

,P Q  ,ize;j fzj;jpypUe;J R  jiuia mbg;gjw;fhd Neuk; 13 2 3
cos

3 4

a

g

   
   

  
 vdf; fhl;Lf.  

 R  MdJ jiuia NkhJk; fzj;jpy; ,io B  MdJ fzj;jhf;F vJTkpd;wp mWfpd;wJ vdTk; 

jiuf;Fk; R ,w;Fk; ,ilapyhd kPsikTf;Fzfk; 
3

7
 vdTk; jug;gbd; NkhJifapd; gpd;du; R ,d; 

fjp ag  vdf; fhl;Lf. njhlUk; ,af;fj;jpy; OR y  vdpd; y  MdJ ( 12 ) 0
8

g
y y a

a
    vDk; 

rkd;ghl;ilj; jpUg;jp nra;Ak; vdf;fhl;b ,t; vspa ,ir ,af;fj;jpd; miyT ikaj;ijAk; 
tPr;rj;ijAk; fhz;f.  

  

 14.  ( a ) OACB  MdJ ,a bOA OB 
 

 MFkhWs;s xU ,izfuk; MFk;. D  MdJ OA ,d; 

eLg;Gs;spAk; E  MdJ OB  kPJ OE kOB
 

 MFkhWk; cs;s Gs;spfs; MFk;. ,OC DE
 

 

Mfpatw;iw ,a b  Mfpatw;wpd; rhu;gpy; fz;L  
2 21 1

. .
2 2

OC DE k k
 

     
 

 
a a b b  vdf; fhl;Lf.  

 ˆ
3

AOB


  vdTk; 
1

5
k   MfTk; cs;s NghJ ,OC DE

 
 Mfpad xd;Wf;nfhd;W nrq;Fj;jhdit 

vdpd; 2b a  vdf; fhl;Lf.  

 ,OC DE  Mfpad ,ilntl;Lk; Gs;sp F  MFk;. OF OC
 

 vdTk; FE DE
 

 vdTk; 

nfhs;f. Kf;Nfhzp OFE  ,y; fhtpf;$l;liyg; gad;gLj;Jtjd; %yk; 

1

2 5 5

 
 
   

       
   

a b 0  vdf; fhl;Lf.  

 ,jpypUe;J ,   ,d; ngWkhdq;fisf; fz;L F MdJ OC ,id gpupf;Fk; tpfpjj;ijf; fhz;f.  
 

      (b ) ABCDEF  MdJ xU gf;f ePsk; a  MfTs;s Xu; xOq;fhd mWNfhzp MFk;. 

2 , 4 , , , 3 ,P P P P P P  vd;Dk; gUkDila tpirfs; KiwNa , , , ,AB BC CD ED
   

,EF AF
 

 

topNa jhf;Ffpd;wd. ,t; tpirj;njhFjpapd; tpisAs; AD


 ,w;F rkhe;jukhf jhf;Ffpd;wJ vdpd; 

  ,idf; fz;L njhFjpapd; tpisAs; R  ,d; gUkidf; fhz;f. ,t;tpisAs; tpirapdJ 

jhf;ff;NfhL ePl;lg;gl;l AB I re;jpf;Fk; Gs;spf;F A  ,ypUe;J cs;s J}uj;ijf; fhz;f. 

  ,t; tpirj;njhFjp A  ,D}lhfj; jhf;Fk;  R  gUkDila xU jdp tpirAld; gUkd; G  

cila Xu; ,izf;F rktYthdJ vdpd; G  ,d; gUkd;> Nghf;F Mfpatw;iw fhz;f.  

  ,CA FB
 

 topNa KiwNa ,P P   gUkDs;s tpirfisr; Nru;f;Fk;NghJ njhFjpahdJ Xu; 

,izf;F xLq;Ffpd;wJ vdpd; ,   Mfpatw;iwAk; mt; ,izapd; gUkd;> Nghf;F vd;gtw;iwAk; 

fhz;f.  
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A  

O  

O  
  

tl;l 
mb 

H    

R

  

2
a   

7a

3a

   

4a

   
5a

   4a

   

a  

IcU   

cU II   

 15.  ( a ) xt;nthd;Wk; ePsk; 2a  I cila , ,AB BC CD  vDk; 

%d;W rPuhd Nfhy;fs; Kidfs; ,B C apy; xg;gkhf 

%l;lg;gl;L;sd. , ,AB BC CD  Mfpa Nfhy;fspd; epiwfs; 

KiwNa , , 3kw w wMFk;. Kid A  xU fpil epyj;jpd; 

kPJs;s xU epiyj;j Gs;spapy; xg;gkhfg; 

gpizf;fg;gl;Ls;sJ. njhFjpahdJ BC  fpilahfTk; 

ˆ ˆ 60DAB ADC  
 MfTk; Nfhy; CD  ,d; Kidg; Gs;sp 

D  Xu; fulhd fpilj;jiuapd;kPJ ,Uf;FkhWk; cs;sJ. NkYk; glj;jpy; fhl;bathW Nfhy;fs; 

,Uf;Fk; mNj epiyf;Fj;Jj; jsj;jpy; B apy; fpilAld; 60 rha;tpy; 
2 3

w
 gUkDila tpir 

gpuNahfpf;fg;gLfpd;wJ. Nfhy; BC ,dhy; CD  kPJ cQw;wg;gLk; kWjhf;fj;jpd; fpil> 

epiyf;Fj;Jf; $Wfisf; fz;L 2k   vdf; fhl;Lf.  

  Dapy; jiuapdhy; Nfhy; CD,w;F toq;fg;gLk; nrt;td; kWjhf;fk; 
7

2

w
 vdf;fhl;b NfhYf;Fk; 

jiuf;Fk; ,ilapyhd cuha;T tpiriaf; fhz;f. NkYk; Nfhy; CDapw;Fk; jiuf;Fk; ,ilapyhd 

cuha;Tf; Fzfk;   vdj;jug;gbd; njhFjp rkdpiyapy; ,Uf;Fk;NghJ 
4 3

21
   vdf;fhl;Lf.   

 ( b ) cUtpy; fhl;lg;gl;Ls;s rl;lg;gly; mtw;wpd; Kidfspy; 

xg;gkhf %l;lg;gl;l , , , , ,AB BC CD DE BE BD  vDk; MW 

rk ePsKs;s ,Nyrhd Nfhy;fisf; nfhz;Ls;sJ. 3 ,w w  

gUkDila tpirfs; KiwNa ,C D apy; jhf;Fk; 

mNjNtis rl;lg;gly; Aapy; xU epiyj;j  Gs;spapy; 

xg;gkhfg; gpizf;fg;gl;L E apy; fpilAld; 30  rha;tpy; 

jhf;Fk; tpir P > B apy; epiyf;Fj;jhf Nky;Nehf;fp jhf;Fk; 

tpir Q  vd;gtw;why; , ,AB BC DE  Mfpa Nfhy;fs; fpilahf ,Uf;FkhW ehg;gj;jpy; 

itf;fg;gLfpd;wJ. Nghtpd; Fwpg;gPl;ilg; gad;gLj;jp , , ,C D E B  Mfpa %l;LfSf;F xU jifg;G 

tupg;glj;ij tiuf. ,jpypUe;J 

  (i) ,P Q  ,d; ngWkhdq;fisf; fhz;f. 

  (ii) Nfhy;fspy; cs;s jifg;Gf;fis mit ,Oitfsh cijg;Gf;fsh vdf; Fwpg;gpl;Lf; fhz;f. 

 

 16.  (i) cU I  ,y; fhl;lg;gl;lthW Miu R  IAk; 
gug;glu;j;jp   IAk; cila rPuhd nghs; 
miuf;Nfhs Xl;bid mjd; tl;l tpspk;gpw;F 

rkhe;jukhdJk; ikak; O  ,ypUe;J H  J}uj;jpy; 
cs;sJkhd xU jsj;jpdhy; ntl;Ltjd; %yk; 
mbj;Jz;L xd;W ngwg;gLfpd;wJ. njhifapliyg; 

gad;gLj;jp ,t; mbj;Jz;bd; jpzpT 2 RH   

vdTk; mjd; jpzpT ikak; O  ,ypUe;J 
2

H
 

J}uj;jpy; ,Uf;Fk; vdTk; fhl;Lf.  

 (ii) cauk; h  I cila xU rPuhd nghl; nrt;tl;l $k;gpd; jpzpT ikak; 

mjd; mbapd; ikaj;jpypUe;J J}uk; 
1

3
h  ,y; cs;snjdf; fhl;Lf.  

 cU II  ,y; fhl;lg;gl;lthW   gug;glu;j;jpAk; 4a  MiuAk; cila rPuhd nghs; 

miuf;Nfhsj;jpypUe;J ngwg;gl;l 3a  caukhd mbj;Jz;bw;F 7a MiuAk;   gug;glu;j;jpAk; 'O  

,id ikakhfTk; nfhz;l rPuhd tl;l jfL xd;W tpiwg;ghf nghUj;jg;gl;L ghid xd;wpd; mbg;gFjp 

ngwg;gLfpd;wJ. NkYk; Nky;tl;l tpspk;gpdJk; fPo;tl;l tpspk;gpdJk; Miufs; KiwNa , 4a a  MfTk; 

30   
w  

3w   Q   A   B   C   

D   E   
P   

60  

60  60  D  A  

B  
2 3

w  

C  

kw  

w  

3w  
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cauk; 4a > rhAauk; 5a  MfTk; gug;glu;j;jp   MfTk; cs;s nghl;$k;gpd; mbj;Jz;L> a  MiuAk; 

2

a
 cauKk;  4  gug;glu;j;jpAk; cila nghl; nrt;tl;l cUisapd; tbtKs;s rPuhd nky;ypa XL 

Mfpatw;iw cU II  ,y; fhl;bathW mtw;wpd; tpspk;Gfs; topNa tpiwg;ghf nghUe;Jtjd; %yk; xU 
ghid nra;ag;gLfpd;wJ.  

 O ,ypUe;J ghidapd; jpzpT ikaj;jpw;fhd J}uk; 3a  vdf; fhl;Lf.  

 ghidapd; Nky; tpspk;gpy; cs;s xU Gs;sp AapypUe;J ghid xU epiyf;Fj;J ,ioapdhy; 

RahjPdkhf njhq;ftplg;gLk;NghJ ehg;gj;jhdj;jpy; O ,D}lhd mjd; rkr;rPu; mr;R fPo;Kf 

epiyf;Fj;Jld; Mf;Fk; $u;q;Nfhzk; 
1 2

tan
9

  
 
 

 vdf; fhl;Lf.  

 17.  ( a ) tpUe;J epfo;T xd;wpw;F tUk; tpUe;jpdu;fSf;F ,Coke Pepsi  vDk; ,Utifahd Fspu;ghdq;fspy; 

xd;W rpwpa xU Nfspf;if tpisahl;bd; Clhfj; njupTnra;ag;gLfpd;wJ. N[hd; vd;gtu; tpUe;Jf;Fr; 
nry;Yk;NghJ Kjypy; xU Nfhlhj rJuKfpj; jhaf;fl;ilia vwpAkhW mwpTWj;jg;gLfpd;whu;. 

jhaf;fl;ilapy; 1 tpOe;jhy; Fspu;rhjdg;ngl;b AapypUe;Jk; 2  my;yJ 4  tpOe;jhy; 

Fspu;rhjdg;ngl;b B apy; ,Ue;Jk; 3 my;yJ 5 my;yJ 6  tpOe;jhy; Fspu;rhjdg; ngl;b C apy; 

,Ue;Jk; Xu; Fspu;ghdg; Nghj;jiy vOkhw;whfj; njupa Ntz;Lk;. N[hd; nrd;wNtis Fspu;rhjdg; 
ngl;bfspy; cs;s Fspu;ghdg; Nghj;jy;fspd; vz;zpf;iffs; gpd;tUkhW cs;sd.  

   A  : 6 , 4Coke Pepsi       B  : 3 , 7Coke Pepsi      C  : 2 , 3Coke Pepsi   

  N[hd; tpjpKiwfSf;F mika jdf;fhd Fspu;ghdg; Nghj;jiyj; njupTnra;fpd;whu;. N[hd; 

Fspu;rhjdg;ngl;b , ,A B C  Mfpatw;iwj; njuptjw;fhd epfo;jfTfisj; jdpj;jdpNa fhz;f.  

  N[hd; Coke  kPJ mjpf tpUg;gKilatu; vdpd; mtu; tpUk;Gk; Fspu;ghdg; Nghj;jiyg; ngWtjw;fhd 

epfo;jfit nkhj;j epfo;jfTj; Njw;wj;ijg; gad;gLj;jp my;yJ NtWtpjkhff; fhz;f. 
  N[hd; jdf;F tpUg;gkhd Fspu;ghdg; Nghj;jiyg; ngw;Wf;nfhz;lhu; vdpd; mJ Fspu;rhjdg; ngl;b 

AapypUe;J ngwg;gl;bUg;gjw;fhd epfo;jfT 0.25  vdf;fhl;Lf.  

  ,jpypUe;J N[hd; tpUk;gpa Fspu;ghdj;ijg; ngw;Wf;nfhz;lhu; vdpd; mJ Fspu;rhjdg;ngl;b B  

my;yJ C apypUe;J ngwg;gl;bUg;gjw;fhd epfo;jfit ca;j;jwpf. 

 ( b )  1 2 3, , ,.......... nX x x x x  vd;gJ n  vz;zpf;ifahd vz;fs; MFk;. ( )Y X  MdJ X  

,ypUf;Fk; m  vz;zpf;ifahd vz;fisf; nfhz;l njhil MFk;. Z  MdJ njhil X  

,ypUe;J njhil Y  ,y; cs;s vz;fis ePf;Ftjd; %yk; ngwg;gLfpd;wJ.  1 2, ,........ mY y y y  

vdTk;  1 2, ,........ n mZ z z z   vdTk; nfhs;f. njhil X  ,d; ,il> epak tpyfy; KiwNa 

,x x   vdTk; njhil Y  ,d; ,il> epak tpyfy; KiwNa  ,y y   vdTk; nfhs;f.    

  njhil Z ,y; cs;s n m  vz;zpf;ifahd vz;fspd; ,il 
x y

z

n m

n m

 






 vdf;fhl;Lf.  

  NkYk; 1 z xd     vdpd; 
2 2 2

1
1

( ) ( )
n

i z x
i

x n d 


    vdf; fhl;Lf.  

  NkYk; 2 z yd     vdpd; 
2

1

( )
m

i z
i

y 


  ,w;F ,ay;nghj;j Nfhit xd;iw vOJf.  

  ,jpypUe;J 

2 2 2 2
1 22

( ) ( )x y

z

n d m d

n m

 


  



 vd ca;j;jwpf.  

  mZ ciy xd;wpd; ntsp ntg;gepiy 120 ehl;fSf;F njhlu;r;rpahf msf;fg;gl;L mjd; ,il> 

epak tpyfy; vd;gd KiwNa 42 , 4o oC C  vdf; fzpf;fg;gl;lJ. cgfuzq;fis rupghu;f;f te;j 

njhopy;El;g cj;jpNahfj;ju; ntg;gkhdp gOjile;jpUg;gij mtjhdpj;J ,Wjp 20  ehl;fshfg; 

ngwg;gl;l mstPL gpioahdJ vdj; njuptpf;fpd;whu;. ,Wjp 20  ehl;fs; ngwg;gl;l gpioahd 

thrpg;Gfspd; ,il> epak tpyfy; KiwNa 37 , 2o oC C  vdj; jug;gbd; Kjy; 100 ehl;fspy; 

ngwg;gl;l rupahd thrpg;Gfspd; ,il> epak tpyfy; Mfpatw;iwf; fhz;f.  
 

✵✵✵ 
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