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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 
gFjpfis nfhz;Ls;sJ. 

 gFjp A: 
vy;yh tpdhf;fSf;Fk; tpil vOJf. jug;gl;Ls;s ,lj;jpy; xt;nthU tpdhTf;Fk; ckJ 
tpilfis vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePu; Nkyjpfj; jhs;fisg; 
gad;gLj;jyhk;. 

 gFjp B: 
Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf. jug;gl;Ls;s jhs;fspy; ckJ tpilfis 
vOJf. 

 xJf;fg;gl;l Neuk; Kbtile;jJk; gFjp A MdJ gFjp B ,w;F NkNy ,Uf;fj;jf;fjhf 
,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg Nkw;ghu;itahsuplk; ifaspf;f. 

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

 ,t;tpdhj;jhspy; g MdJ <u;g;gpdhyhd Mu;KLfiyf; Fwpf;fpd;wJ. 

  

 

 

 

 

 

 

 

 

 

 

 

 

(10) ,ize;j fzpjk; I 
gFjp tpdh ,y. Gs;spfs; 
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B 

11  
12  
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17  

 
nkhj;jk;  

rjtPjk;  

tpdhj;jhs; I  
tpdhj;jhs; II  
nkhj;jk;  
,Wjpg; Gs;sp  

,yf;fj;jpy;  
vOj;jpy;  

tpilj;jhs; guPl;rfu;  

Gs;spfis guPrPypj;jtu; 
 
 

Nkw;ghu;it nra;jtu;  

Rl;nlz; 

,Wjpg; Gs;spfs; 

FwpaPl;nlz;fs; 

       KOg; gjpg;GupikAilaJ / All Rights Reserved ]  

 

[gf;. 2 Ig; ghh;f;f 
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gFjp A 

1. fzpjj; njhFj;jwpT Kiwiag; gad;gLj;jp> vy;yh NeHKf vz;fSf;Fk;. nn 5.37.2   vd;gJ 
24 ,dhy; tFgLk; NghJ kPjp 5 vdf;fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2.   2 4 3f x x x  
  vdf; nfhs;Nthk;.  y f x ; ,d; tiuig tiuf.  

,jpypUe;J   y f x  ,d; tiuig mNj thpg;glj;jpy; tiue;J ,    f x f x  

MFkhWs;s x,d; ngWkhd tPr;ir ca;j;jwpf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
[gf;. 3 Ig; ghh;f;f 
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3. Mfd; tupg;glj;jpy; rpf;fy; vz; z   I Gs;sp P Fwpf;fpd;wJ. 2 3 1z i z     MFkhW 

cs;s P ,d; xOf;if tiuf. ,e;j xOf;fpy; z  ,d; ,opitAk;, mg;NghJs;s z  IAk; 

fhz;f? 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. 

15

3

2

3
2x

x

 
 

 
,d; <UWg;G tpuptpy;  

a)  x I rhuhj cWg;G ahJ?  
   
b)  Nkw;gb tpuptpy; Fzfq;fspd; $l;Lnjhif ahJ?  

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
[gf;. 4 Ig; ghh;f;f 
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5. 
x

x

x 2cos1

)sin3(cos1
lim

2

0 




 ,d; ngWkhdj;ij Jzpf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. Gs;sp (1,1) y; tisap 22 )2( xxy   w;F tiuag;gl;l njhlyp mt;tisapia kPz;Lk; Gs;sp P 

apy; re;jpf;Fk; vdpd; Gs;sp P apd; Ms;$Wfisf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 
[gf;. 5 Ig; ghh;f;f 
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7. cr;rpfspd; Ms;$Wfisf; fhzhky; ,010  yx  ,023  yx  2 0,x y    

3 14 0x y   Mfpatw;iw mLj;Js;s gf;fq;fshff; nfhz;l ,izfuj;jpd; %iytpl;lq;fspd; 

rkd;ghLfisf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. 036422  yxyxS vDk; tl;lj;jpd; ikaj;ijAk; MiuiaAk; fhz;f. tl;lq;fs; 

022,0 22

1  yxyxSS  vd;gd xd;iwnahd;W njhLkhapd; λ If; fhz;f?  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[gf;. 6 Ig; ghh;f;f 
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9.  0 0,x y vDk; Gs;spapy; ,Ue;J 2 2 2 2 0S x y gx fy c       vd;Dk; tl;lj;Jf;F tiuag;gl;l 

njhlypfs; nrq;Fj;jhapd; 2 2 2 2

0 0 0 0g  + f  = x  + y + 2gx  + 2fy  + 2c  vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. 
4

( )
5

cos     , 
5

( )
13

sin      vdTk; 
4

,0


    vdTk; jug;gbd; 

   2         vdf;fUJtjd; %yk; 2tan   If; fhz;f? 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………… 
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FwpaPl;nlz;fs; 

  

 

mwpTWj;jy;fs; :  

 ,t;tpdhj;jhs; gFjp A (tpdhf;fs; 1 – 10), gFjp B (tpdhf;fs; 11 – 17) vd;Dk; ,U 
gFjpfis nfhz;Ls;sJ. 

 gFjp A:, 
vy;yh tpdhf;fSf;Fk; tpil vOJf. jug;gl;Ls;s ,lj;jpy; xt;nthU tpdhTf;Fk; ckJ 
tpilfis vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;, ePu; Nkyjpfj; jhs;fisg; 
gad;gLj;jyhk;. 

 gFjp B: 
Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf. jug;gl;Ls;s jhs;fspy; ckJ tpilfis vOJf. 

 xJf;fg;gl;l Neuk; Kbtile;jJk; gFjp A MdJ gFjp B ,w;F NkNy ,Uf;fj;jf;fjhf 
,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg Nkw;ghu;itahsuplk; ifaspf;f. 

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

 ,t;tpdhj;jhspy; g MdJ <u;g;gpdhyhd Mu;KLfiyf; Fwpf;fpd;wJ. 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

(10) ,ize;j fzpjk; II 

gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

B 

11  

12  

13  

14  

15  

16  

17  

 
nkhj;jk;  

rjtPjk;  

tpdhj;jhs; I  
tpdhj;jhs; II  
nkhj;jk;  
,Wjpg; Gs;sp  

,yf;fj;jpy;  
vOj;jpy;  

tpilj;jhs; guPl;rfu;  

Gs;spfis guPrPypj;jtu; 
 
 

Nkw;ghu;it nra;jtu;  

Rl;nlz; 

       KOg; gjpg;GupikAilaJ / All Rights Reserved ]  

 

,Wjpg; Gs;spfs; 
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gFjp A 

 
1. fpilAld; 300 rha;Ts;s xg;gkhd rha;jsj;jpd; cr;rpapy; 

nghUj;jg;gl;Ls;s ,Nyrhd xg;gkhd fg;gp C apw;F Nkyhfr; 

nry;Yk; ePsk; l I cila ,Nyrhd ePl;lKbahj ,io xd;wpd; 

,U EdpfspYk; KiwNa 4m,m vd;Dk; jpzpTfisAila A,B 

vDk; ,U Jzpf;iffs; ,izf;fg;gl;Ls;sd. A MdJ 

rha;jsj;jpy; fg;gpf;F mUfpy; ,Uf;FkhWk; B RahjPdkhf  
njhq;fpf;nfhz;Lk; ,Uf;FkhW ,Uf;fj;njhFjp xa;tpy; ,Ue;J 

tplg;gLfpwJ. A MdJ rha;jsj;jpd; mjpAaH rha;Tf;NfhL topNa x J}uk; ,aq;fpaJk; xt;nthU 

Jzpf;iffspdJk; fjp V MdJ 
5

22 gx
V   vd rf;jpfhg;GNfhl;ghl;ilg; gad;gLj;jp fhl;Lf. 

,jpypUe;J my;yJ NtWtpjkhf njhFjpapd; MHKLfypd; gUkidf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

2. fpilahd jiuapy; cs;s Gs;spnahd;wpy; ,Ue;J fpilAld; 030  rha;tpy; xa;tpypUe;J 
2

2

9 ms

vDk; rPuhd MHKLfYld; xU thdk; Gwg;gLfpwJ. mJ s
3

20
 ,t;tpjkhf ,aq;fp gpd;dH 

GtpaPHg;gpd; fPo; ,aq;FfpwJ. 210  msg  vdf; nfhz;L s
3

20
 ,y; thdj;jpd; Ntfj;ijf; fz;L> 

gpd;dH 5s ,y; jiuia milAk; vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

 
 

x 

300 

[gf;. 3 Ig; ghu;f;f 
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3. kgM jpzpTila tz;b NeH rkjs tPjpapNy nry;Yk; NghJ mJ milaf;$ba caHfjp 

1msu MFk;. mt;tz;b   rha;Tila rha;jsj;jpy; Nky;Nehf;fp ,aq;Fk; NghJ milaf;$ba 

caHfjp 1msv  MFk;. jiltpir R MdJ vg;NghJk; NkwR 2 MFk;. ,q;F w  MdJ 1ms  

,y; tz;bapd; fjpAk;> k  khwpypAk; MFk;  
 33

sin

vu

mgv
k





 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

4. rk jpzpTila BA, vDk; xNu MiuAila ,UNfhsq;fs; KiwNa 11 5,3  msms  fjpfSld; 

vjpH vjpH jpirapy; ,aq;fp Neubahf NkhJfpd;wd. nkhj;jypdhy; B  ,d; jpir GwkhWfpwJ 

vdpd; 
4
1e  vdf;fhl;Lf. ,q;F Nfhsq;fspw;fpilapyhd kPs;jd;ikf; Fzfk; e  MFk;. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[gf;. 4 Ig; ghu;f;f 
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5. O cw;gj;jpahf ,Uf;f BA,  vd;gtw;wpd; jhdf;fhtpfs; KiwNa ,2 jia   jib  2  MFk;. 

  MapUf;f aOC   MfTk; bOD   MfTk; ,Uf;fj;jf;fjhf DC, Mfpa Gs;spfs; 

njupag;gl;Ls;sd. ,AB CDMfpatw;iw fhz;gjd; %yk; CDAB  MfTk; CD ,d; gUkd; 

102 MfTk; ,Ug;gpd; , If; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. a  MiuAila xg;gkhd miuf;Nfhsk; mjd; tl;l mb fpilj;jsj;jpd; kPJ nghWj;jpUf;f 

epiyg;gLj;jg;gl;Ls;sJ. a2  ePsKs;s AB  vDk; rPuhd Nfhypd; xU Kid A  mj;jsj;jpy; 

nghWj;jpUf;f Nfhypy; cs;s Gs;sp C  miuf;Nfhsj;jpd; tisgug;gpy; njhl rkepiyapy; 
cs;sJ. Nfhy;> miuf; Nfhsikak; vd;gd xNu epiyf;Fj;J jsj;jpy; cs;sd. Nfhy; fpilAld; 

θ Nfhzj;jpy; ehg;gj;jpy; ,Uf;f Nfhypw;Fk; jsj;jpw;Fk; ,ilNaahd cuha;Tf;Fzfk;   MdJ 

9

13
   Ij; jpUg;jpahf;f Ntz;Lk; vdf; fhl;Lf. ,q;F 

3
sin

5
    MFk;.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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7. CBA ,,  vd;gd khjpup ntspnahd;wpy; tiuaWf;fg;gl;l %d;W xd;Wk; tplhky; ahTkshtpa 

epfo;r;rpfshFk.; BA, jk;Ks; GwePq;FgdthfTk; CA,  jk;Ks;s GwePq;FgdthfTk; cs;sd. 

,6)( xAP  ,)()( xCPBP  yCBP  )( vd ,Ug;gpd; 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )P A B C P A P B P C P A B P B C P C A P A B C               

vd;gij cgNahfpj;J y I x  ,y; fhz;f. 
7

1

8

1
 x  vd;gij ca;j;jwpf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8. CBA ,, vd;gd khjpupntsp S  ,y; ,Uf;Fk; 3 epfo;r;rpfs; vdf; nfhs;Nthk;. tof;fkhd FwpaPl;by; 

)/()/( CBPCAP  MfTk; )/()/( 11 CBPCAP  MfTk; ,Ug;gpd; )()( BPAP   vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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9. 150 <l;Lf;fspw;fhd kPbwd; guk;gy; fPNo fhl;lg;gl;Ls;sJ.  

 
 

<l;L 
(x) 

10 20 30 40 50 

kPbwd; 
(f) 

f1 f2 f3 f4 f5 

 

<l;L (x) ,w;F kPbwd; (f) ,w;Fk; ,ilapYs;s njhlHG kxf  MFkhWs;sJ. ,q;F k khwpyp 

vdpd; ,g;guk;gypd; ,iliaf; fhz;f.  
………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. 10 KO vz;fspd; xU njhil S MdJ gpd;tUkhW VWtupirapy; xOq;FgLj;jg;gl;Ls;sJ.  

 fedcbaS ,,,,,,8,8,3,1  vz;fspd; ,il 8 MfTk, xNu xU Mfhuk; 9 MfTk; ,Uf;Fk; mNj 

Ntis ,Wjp 3 vz;fSk; mLj;JtUk; KO vz;fs; MfTk; cs;sd. fedcba ,,,,, vd;gtw;wpd; 

ngWkhdq;fisf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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11. (a) xg;gkhd fpil epyj;jpw;F Nky; 
3

2

h
 cauj;jpy; fpilahd rPypq;F cs;sJ. epyj;jpw;F 

Nky; 2

h
 cauj;jpy;  QP, vDk; ,uz;L Jzpf;iffs; xNu Ntisapy;  0t  KiwNa 

u fjpAld; epiyf;Fj;jhf Nky;Nehf;fpAk;, 2u fjpAld; epiyf;Fj;jhf fPo; Nehf;fpAk; 

GtpaPHg;gpd; fPo; vwpag;gLfpd;wd. P MdJ 
1Tt   ,y; kl;Lkl;lhf rPypq;if milfpwJ. 

Q  MdJ 
3

1
 kPs;jd;ikf;Fzfj;ij cila epyj;ij  mbj;J gpd;dH epfOk; 

,af;fj;jpy; 
2Tt   ,y; rPypq;if milfpwJ.  

 

i) ghu 22  vdTk; 1

u
T

g
  vdTk; fhl;Lf. 

ii) Jzpf;if Q  epyj;ijtpl;L fpsk;Gk; Ntfk; 
3

2
u vdf;fhl;Lf. 

iii)  Jzpf;if Q  MdJ kl;Lkl;lhf rPypq;if milAk; vdf; fhl;b, 

 3223
2

2 
g

u
T  vdTk; fhl;Lf. 

iv) 
2Tt  tiuf;Fk; QP, ,d; ,af;fq;fspw;F Ntf – Neu tiuGfis xNu tupg;glj;jpy; 

tiuf. 
  

v) Ntf - Neu tiuGfisg; gad;gLj;jp Q  MdJ rPypq;if milAk; NghJ P MdJ 

rPypq;fpw;F fPo;  2
2

613
4

3


g

u
Moj;jpy; cs;sJ vdf; fhl;Lf.  

(b) kl;lkhd ghij xd;wpy; njw;F Nehf;fp u  vDk; khwhf;fjpapy; nry;Yfpd;w irf;fpNshl;b 
xUtDf;F fhw;W Nkw;fpw;F   tlf;Fj; jpirapy; tPRtjhf Njhd;Wfpd;wJ. mth; mNj fjpapy; 
tlf;F Nehf;fp nry;ifapy; fhw;W Nkw;fpw;F   tlf;Fj;jpirapy; tPRtjhf Njhd;Wfpd;wJ. 

mth; tlf;F Nehf;fp u2  fjpAld; nry;ifapy; fhw;whdJ Nkw;fpw;F   tlf;Fj;jpirapy; 
tPRnkdf; fhl;Lf. ,q;F 2tan 3tan tan    . fhw;wpd; jpiriaj; jPh;khdpf;Ff. 

 
 
 
 
 
 
 
 

       KOg; gjpg;GupikAilaJ / All Rights Reserved ]  
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       gFjp B 

  Ie;J tpdhf;fSf;F khj;jpuk; tpilaspf;f. 
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12.  

(a) jug;gl;Ls;s cUtpy; cs;s ABCDEvDk; 

cUtk;> jpzpT M If; nfhz;l xU rPuhd 
xg;gkhd Fw;wpapd; <Hg;Gikaj;jpD}lhf 
cs;s xU epiyf;Fj;J FWf;F ntl;bid 
tiff;Fwpf;fpwJ. Fw;wpapDs;Ns AE  ,w;F 
rkhe;jukhf xU nky;ypa xg;gkhd jthspg;G 
HI  cs;sJ. CDBCAB ,,   Mfpa NfhLfs; 
cupa Kfq;fspd; mjpAaH rupTf; 

NfhLfshFk;. BCMdJ fpilAld; 030  

Nfhzj;ij mikf;fpwJ. AE
 
I nfhz;l 

Kfk; xU epiyj;j xg;gkhd fpil Nkir 
kPJ ,Uf;FkhW Fw;wp itf;fg;gl;Ls;sJ. m

 jpzpTila P , 4mjpzpTila Q
 
vDk; 

Jzpf;iffs; KiwNa BCHI,  Mfpatw;wpd; kPJ itf;fg;gl;L mit BH ,  ,y; ,Uf;Fk; 
rpwpa xg;gkhd ,Nyrhd fg;gpfspD}L nry;Yk; xU ,Nyrhd ePl;lKbahj ,ioapdhy; 
njhLf;fg;gl;Ls;sd.  
jpzpT m  I cila xU Jzpf;if S  MdJ CD kPJs;s xU Gs;spapy; itf;fg;gl;Ls;sJ. 
P IAk; Q  itAk; njhLf;Fk; ,io ,Wf;fkhf ,Uf;f njhFjp xa;tpy; ,Ue;J 

tpLtpf;fg;gLfpwJ. Fw;wp njhlHghf QP,  ,d; MHKLfy;fspd; gUkd; ,f  Fw;wp njhlHghf 

S  ,d; MHKLfy; CD topNa 
1f  vdTk;> Fw;wpapd; Gtp njhlHghd MHKLfy; EA

 
topNa 

F vdTk; nfhz;L ,af;fr; rkd;ghLfis vOJf. ,jpypUe;J Fw;wpapd; MHKLfy;  

 mM

mg
F

13345

)132(2




 vdf; fhl;Lf. 

 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

 

xU xLf;fkhd xg;gkhd Foha; ABCO MdJ mUfpy; cs;s cUtpy; fhl;lg;gl;Ls;s 

tbtj;jpy; tisf;fg;gl;Ls;sJ. Fohapd; xU gFjp ikak; O  I cila a  MiuAs;s 

miutl;lkhfTk;> kw;iwa gFjp ikak; D  I cila 
2

a
 MiuAs;s miutl;lkhfTk; 

cs;sJ. AOC  epiyf;Fj;jhfTk; OB  ,w;F nrq;Fj;jhfTk; ,Uf;f Foha; xU epiyf;Fj;J 

jsj;jpy; epiyg;gLj;jg;gl;Ls;sJ. FohapDs;Ns jpzpT m I cila Jzpf;if P Ak;> 
 

C 
S(m) 

300 

A 

B 

D 

E 

Q(4m) 

P(m) I H 

M 

t = 0 

A 

B 

C 

D 

O 

[gf;. 9 Ig; ghu;f;f 
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jpzpT m2  I cila xU Jzpf;if Q  Tk; ePsk; 
2

a
 I cila ,Nyrhd ePl;l Kbahj 

,ioahy; njhLf;fg;gl;Ls;sd.  njhlf;fj;jpy; ,io ,Wf;fkhf ,Uf;f P  MdJ A  apYk;> 

Q  MdJ B  apYk; ,Uf;f xa;tpy; ,Ue;J tplg;gLfpd;wd. Jzpf;if P  ,w;$lhfr; nry;Yk; 

Miu OA cld; )45( 0  Nfhzk; mikf;Fk; NghJ> rf;jp fhg;G Nfhl;ghl;il gpuNahfpj;J 

)sin2cos1(
3

2
2













a

g

dt

d
vdf;fhl;Lf.  

,jpypUe;J Jzpf;if P  ,d; njhlyp topNaahd MHKLfiyf; fz;L > ,ioapy; cs;s 

,Oit   sincos
3

2


mg

 
vdf; fhl;Lf. 

030 MFk; NghJ ,io rLjpahf mWfpd;wJ vdpd; mg;NghJ Jzpf;if Q  ,d; Ntfj;ijf; 

fhz;f.  
 

njhlUk; Jzpf;if Q  ,d; ,af;fj;jpy; Q  ,D}L nry;Yk; Miu DO cld; β Nfhzk; 

mikf;Fk; NghJ fzepiy xa;tpw;F tUfpwJ vdf; fhl;Lf. ,q;F 












 
 

3

34
cos 1 MFk;.  

 
 

13.  
 
 
 
 
 
 
 
 
 
 
 

,aw;if ePsk; a iaAk; kPs;jd;ik kl;L mg2 iaAk; cila xH ,Nyrhd kPs;jd;ik ,ioapd; 

xU Edp xU epiyj;j Gs;sp A apw; fl;lg;gl;Ls;sJ. glj;jpy; fhl;bathW A  ,d; kl;lj;jpw;F 
NkNy cs;s fulhd fpil Nkirapd; tpspk;gpy; epiyg;gLj;jg;gl;l xg;gkhd fg;gp B  ,d; 
Nkyhfr; nry;fpwJ. ,ioapd; kw;iwa Edpapy; jpzpT m  I cila xU Jzpf;if P  
,izf;fg;gl;Ls;sJ. J}uk; AB  MdJ a  ck;> BA  apw;Fk; fPo;Kf epiyf;Fj;jpw;FkpilNa 

cs;s Nfhzk; 
3


ck; MFk;. njhlf;fj;jpy; Jzpf;if P  MdJ Nkirapy; fg;gp B  ,w;F 

mUfpy; itf;fg;gl;L Nkir topNa ,aq;FkhW fjp agu   cld; fpilahf vwpag;gLfpwJ. 

Jzpf;if P  ,w;Fk; Nkirf;Fk; ,ilNaahd cuha;Tf;Fzfk; 
1

2
 MFk;.  Neuk; t  ,y; 

,ioapd; ePl;rp x  vdf;nfhs;Nthk;. Jzpf;if P  ,d; vspikapir ,af;fj;jpw;fhd rkd;ghl;L 

tbtk; 02 


XX   ,y; vLj;Jiuf;fg;glyhk; vdf; fhl;Lf. ,q;F ,
4

a
X x   2 2g

a
  . 

,r;rkd;ghl;bd; jPHtpd; tbtk;  22

0

2
2

XaX 


  If; fUjp vspikapir ,af;fj;jpd; tPr;rk; 

0

3

4

a
a   vdf; fhl;b> fg;gp B  ,y; ,Ue;J P  apd; mjp$ba J}uj;jpy; cs;s Gs;sp D  vdpd; 

BD  If; fhz;f.  
 
 
 

A 

a 

B 600 

u =  

    -9-    
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P MdJ B  apy; ,Ue;J D  ,w;F ,aq;f vLj;j Neuk; 1 1
cos

2 3

a

g

  
 
 

 vdf; fhl;Lf.  

NkYk; P  ,d; mLj;j ,af;fk; ,d;NdhH vspikapir ,af;fk; vdf;fhl;b mjd;  
miyTikaj;ijf; fz;L> njhlUk; ,af;fj;jpy; P  MdJ B  ,y; epue;ju xa;tpw;F tUk; 

vdf;fhl;Lf. Jzpf;if P  ,d; KO ,aff;fj;jpw;Fkhd nkhj;j Neuk; 1 1
cos

2 3

a

g
   
   

  
 

vdTk; fhl;Lf.  
 

14.  
(a) O,A,B vd;gd xNu Nfhl;by; ,y;yhj %d;W Gs;spfshFk;. ,q;F O cw;gj;jpAk; 

, ,OA a OB b O l 
 

 
      MapUf;f OC a




  MfTk; OD b




  MfTk;      

,Uf;fj;jf;fjhf C,D Mfpa Gs;spfs; njupT nra;ag;gl;Ls;sd. AB,CD Mfpa NfhLfs;  Gs;sp 

E apw; re;jpf;fpd;wd. 


ABAE, Mfpa fhtpfisf; fUJtjd; %yk;  OE l a b 


 
     vdf; 

fhl;Lf. ,q;F 1O  

,jpypUe;J      1 1e a b     
  

      vd epWTf. ,q;F OE e



  

 NkYk; E vd;gJ AB apd; eLg;Gs;sp vdpy; 2
11



 vdf;fhl;Lf. 

  

(b) rJuk; ABCD ,d; gf;fq;fs; DACDBCAB ,,,  vd;gtw;wpd; eLg;Gs;spfs; KiwNa SRQP ,,,

MFk;. BDACSPRSQRPQ ,,,,,  topNa vOj;J xOq;F Fwpg;gpLk; jpirapy; 10,20,30,40, ,   
epa+l;ld; tpirfs; jhf;Ffpd;wd.  

i) ve;jnthU ,  ,w;Fk;  njhFjp rkepiyapy; ,Uf;fKbahJ vdf;fhl;Lf. 

ii) njhFjp ,izf;F xLq;Fk; vdpd; ,  If; fhz;f.  

iii) njhFjp; C ,D}lhf nry;Yk; jdptpirf;F njhFjp rktYthdJ Mapd; 70   
epa+l;ld; vdf; fhl;Lf.  
 

15.  
(a) xt;nthd;Wk; ePsk; a2  MfTk; epiw W  MfTk; cs;s CDBCAB ,,  vd;Dk;  %d;W 

rPuhdNfhy;fs; CB, apy; RahjPdkhf %l;lg;gl;bUf;Fk; mNjNtis Nfhy; BC  fpilahf 

,Uf;FkhW DA,  vDk; Kidfs; xg;gkhd fpilj;jsj;jpy; nghWj;jpUf;FkhW itf;fg;gl;Ls;sd. 

rk ePsKs;s ,U ,Nyrhd ePl;l Kbahj ,U ,iofshy; CDAB,  Mfpa Nfhy;fspd; 

eLg;Gs;spfs; ,izf;fg;gl;L kW Kidfs; Nfhy; BC  ,d; eLg;Gs;spf;F fl;lg;gl;Ls;sd. 

,iofs; ,Wf;fkhfTk; ABCD epiyf;Fj;J jsj;jpy; rkepiyapy; ,Uf;f 0120


ABC

MfTs;sJ. ,iofspy; cs;s ,Oitfs; W2  vdf;fhl;b> %l;L B  ,y; cs;s kWjhf;fj;jpd; 

gUkidf; fz;L> mJ fpilAld; 
1 3

tan
2


 
  
 

 Nfhzj;jpy; cs;snjdf; fhl;Lf. 
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(b)  

 

 
 
 
 

 

VO ,Nyrhd tpiwg;ghd Nfhy;fis mtw;wpd; Kidfspy; RahjPdkhf %l;br;nra;ag;gl;l  
rl;lg;gliy NkYs;s cU fhl;LfpwJ. DECDAB ,,  vDk; Nfhy;fs; fpilahdit. BC  

jtpHe;j kw;wa Nfhy;fs; vy;yhk; rkePskhdit. glj;jpy; fhl;bathW EDC ,, vd;gtw;wpy;  

KiwNa WWW 4,6,4  vDk; Rikfs; Vw;wg;gl;Ls;sd. rl;lg;glyhdJ A  ,y; xg;gkhf  

gpizf;fg;gl;bUf;Fk; mNjNtis B  ,y; xg;gkhd jhq;fpapy; nghWj;jpUf;fpwJ. B  ,y;  
cs;s kWjhf;fj;ij W21  vdf;fhl;b, A  ,y; cs;s kWjhf;fj;jpd; $Wfisf; fhz;f. 
Nghtpd; FwpaPl;ilg;gad;gLj;jp jifg;G tupg;glj;ij tiue;J> Nfhy;fspy; cs;s  
jifg;Gfis ,dq;fz;L> mtw;iwf; fhz;f.  

 

16. rPuw;w h  cauKila jpz;kf;$k;G xd;wpdlHj;jpahdJ> mjd; mr;rpw;F nrq;Fj;jhf cr;rpf;$lhfr; 

nry;Yk; Nfhl;by; ,Ue;jhd J}uj;jpw;F NeHtpfpjrkdhf ,Uf;FkhW cs;sJ. ,f;$k;gpd; jpzpT 

ikak; cr;rp O ,y; ,Ue;J mr;rpd; topNa 
5

4h
J}uj;jpy; cs;snjdf;fhl;Lf. 

 
xU rPuhd nrt;tl;l cUisiaAk; 
nfhz;Ls;sJ. NrHj;jpg; nghUspd; jpzpT 
ikak; mjd; rkr;rPur;R kPJ $k;gpd; 

cr;rpapypUe;J J}uk;
 

1 2

1 2

4 10

5

m m
h

m m

 
 

 
,y;  

,Uf;fpd;wnjdf; fhl;Lf. ,q;F 1m  $k;gpd; 

jpzpTk;> 2m  cUisapd; jpzpTk; MFk;. 

 

(a) 2 15m m  vdpd; ,r;NrHj;jpg; nghUs; cUisapd; tisgug;G xU fpilj; jsj;ij 

njhl;ltz;zk; rkepiyapypUf;Fk; vdf; fhl;Lf. 

(b) 2 15m m  vdpd; ,r;NrHj;jpg; nghUs; cUisapd; tisgug;G xU fpilj; jsj;ij 

njhl;ltz;zk; rkepiyapy; itj;jpUg;gjw;F $k;gpd; cr;rpapy; mr;rpw;F nrq;Fj;jhf Nky;Nehf;fp 
gpuNahfpf;f Ntz;ba kpff;Fiwe;j tpiriaf; fhz;f. 

 
17.  

(a) fzzp xd;W rpWth;fSf;fhd fzf;Ffis gpwg;gpf;fpd;wJ. rpWth;fs; mt;tpdhf;fspw;fhd 
tpilfis Fwpj;j Neuj;jpw;Fs; Kbf;f Ntz;Lk;. KjyhtJ tpdhtpw;F rhpahf 
tpilaspg;gjw;fhd epfo;jfT 0.8 MFk;. tpdh xd;wpw;F rhpahf tpilaspf;Fk; NghJ mLj;J 
gpwg;gpf;fg;gLk; tpdh rw;W fbdkhdjhf mikAk;. ,t;tpdhtpw;F rhpahf tpilaspg;gjw;fhd 
epfo;jfT Kd;da tpdhtpd; epfo;jftpYk; 0.1 FiwthdjhFk;. tpdh xd;W rhpahf 
tpilaspf;fg;glhtpbd; mLj;j tpdhtpd; juj;jpy; vt;tpj khw;wKk; ,y;iy. rhpahf 
tpilaspg;gjw;fhd epfo;jfT khwhJ. khztd; xUtd; ,g;Nghl;bapy; gq;Fgw;Wfpwhd;.  

i) ,uz;lhtJ tpdh rhpahf tpilaspf;fg;gLtjw;F epfo;jfT ahJ? 
ii) %d;whk; tpdh rhpahf tpilaspf;fg;gl;lnjdj; jug;gbd; ,uz;lhk; tpdhtpw;F rhpahf 

tpilaspj;jpUg;gjw;Fhpa epfo;jfT ahJ? 
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(b) 100 khztHfs; ,ize;j fzpj guPl;irapy; ngw;w Gs;spfs; gpd;tUkhW  
 

Gs;spfs; 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 

khztHfspd; 

vz;zpf;if 

05 12 18 09 20 12 13 08 03 

 

,g; Gs;spg;gug;Gfspd; ,il> Mfhuk;> epaktpyfy; vd;gtw;iwf; fhz;f.  

xuhaf;Fzfj;ij fzpj;J> ,g;guk;gypd; tbtk; ahnjdf; fhl;Lf.  

NkYs;s 100 khztHfSk; ngsjPftpay; ghl guPl;irapy; ngw;w Gs;spfspd; ,ilAk;, 

epaktpyfYk; KiwNa 48>12 MFk;. ,ize;j fzpj ghlg;Gs;spfs; (x) MdJ ngsjPf 

ghlg;Gs;spfspd; ,iliaAk;> epaktpyfisAk; nfhs;sj;jf;fjhf baxy   vd;gjhy; 

Vfgupkhzkhf cUkhw;wg;gLfpwJ. ,q;F ba ),0( khwpypfs; MFk;. ,ize;j fzpj 

%yg;Gs;spfspd; Nkw;fz;l ,il> epaktpyfy; vd;gtw;wpd; fpl;ba KO vz;fisf; fUj;jpy; 

nfhz;L a,b vd;gtw;wpd; ngWkhdq;fisf; fhz;f. 

Fwpj;j xU khztd; ,g;guPl;irfspy; ,ize;j fzpjj;jpw;F 53> ngsjpftpaypw;F 50 Gs;spfisg; 

ngw;wpUg;gpd;> mk;khztd; ve;jghlj;jpy; jpwikahdtd; vdf; fhz;f.  

 

 *** 
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