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mwpTWj;jy;fs;: 

 gFjp A ,d; vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;Fk; 

tpilfisj; jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePH 

Nkyjpfj; jhs;fisg; gad;gLj;jyhk;. 

 gFjp B ,y; cs;s 7 tpdhf;fspy; tpUk;gpa 5 tpdhf;fSf;F khj;jpuk; tpil 

vOJf. 

 xJf;fg;gl;l Neuk; Kbtile;jJk; gFjp A MdJ gFjp B apw;F NkNy 

,Uf;ff;$bajhf ,U gFjpfisAk; ,izj;Jg; guPl;ir kz;lg 

Nkw;ghHitahsuplk; ifaspf;f. 

 tpdhj;jhspd; gFjp B ia khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 
nry;tjw;F mDkjpf;fg;gLk;. 
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 gFjp A 
1. 𝑘 ∈ ℝ  vdTk; 𝑓(𝑥) = 3𝑥2 − 6𝑘𝑥 + 2𝑘2 + 2 vdTk; nfhs;Nthk;. 𝑓(𝑥) I 3(𝑥 − 𝑎)2 + 𝑏 

tbtpy; vLj;Jiuf;f; ,q;F 𝑎, 𝑏 vd;gd 𝑘 ,d; rhu;gpy; cs;s khwpypfs;. 
 ,jpypUe;J> vy;yh 𝑥 ∈ ℝ ,w;Fk; 𝑓(𝑥) ≥ 𝑘 Mf ,Uf;fj;jf;fjhf 𝑘 ,d; 

ngWkhdq;fisf; fhz;f. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
 

2. rkdpyp 
𝑥2+2

𝑥
< 3 Ij; jpUg;jpg;gLj;Jk; 𝑥 ,d; vy;yh nka;g;ngWkhdq;fisAk; fhz;f. 

,jpypUe;J> rkdpyp 
𝑥2+2

𝑥
> −3 Ij; jpUg;jpg;gLj;Jk; 𝑥 ,d; vy;yh 

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

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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3. 
𝑥

(𝑥−2)(𝑥−3)
  Ig; gFjpg; gpd;dq;fshf;Ff. 

 ,jpypUe;J> 
𝑥2−𝑥+6

(𝑥−2)(𝑥−3)
    Ig; gFjpg; gpd;dq;fshf;Ff. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

 

4. rkd;ghL log𝑥 √3 − (log√3 √5) log5 𝑥 =
1

2
 Ij; jpUg;jpg;gLj;Jk; 𝑥 ,d; vy;yh 

nka;g;ngWkhdq;fisf; fhz;f. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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5. 
1−cos 2𝑥+sin 2𝑥

1+cos 2𝑥+sin 2𝑥
= tan 𝑥 vdf; fhl;Lf. tan 67

1

2

0
= 1 + √2 vd;gij ca;j;jwpf. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

6. fpilj;jiuapy; ,Ue;J 
3u2

2g
 cauj;jpy; ,Ue;J GtpaPu;g;gpd; fPo; epiyf;Fj;jhf Nky; 

Nehf;fp 𝑢 Ntfj;Jld; vwpag;gLk; Jzpf;if 12 nrf;fdpy;> kPz;Lk; fpilj;jiuia 
mbf;fpd;wJ. Jzpf;ifapd; ,af;fj;Jf;fhd Ntf Neutiuig tiue;J mjpypUe;J 
u = 4g vdf;fhl;Lf. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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7. fpilj;jiuapy; cs;s Gs;sp O ,y; ,Ue;J fpilAld; ∝ Nfhzj;jpy; fjp u cld; 

epiyf;Fj;J jsj;jpy; GtpaPu;g;gpd; fPo; vwpag;gLk; Jzpf;if mjd; ghijapy; 

,af;fj;jpir fpilAld; Nky;Nehf;fp 
∝

2
 Nfhzj;jpy; miktjw;F vLf;Fk; Neuk; 

u

g
tan

∝

2
 

vdf; fhl;Lf. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

8. O Fwpj;J A, B vd;Wk; Gs;spfspd; jhdf;fhtpfs; KiwNa 𝑎 ,   𝑏 MFk;. BD ⊥ 𝑂𝐴   

MFkhW  OA ,y; Xu; Gs;sp D MFk;. Gs;sp D ,d; jhdf; fhtpia fhz;f 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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9. 𝑃, 𝑄 vd;w xj;j rkhe;ju tpirfs; 𝐴, 𝐵 vd;w Gs;spfspy; jhf;Ffpd;wd. 𝑄 I ePf;fp 

tpl;L 
𝑃2

𝑄
 vd;w rkhe;ju tpiria gpujpapLk;NghJ tpisAspd; jhf;f NfhLk;> 𝑃, 𝑄 

Mfpatw;iw Gw khw;Wk; NghJ ngwg;gLk; tpisAspd; jhf;ff;NfhLk; xd;whFk; vdf; 

fhl;Lf. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

10. Fwpj;j Gs;spapy; jug;gl;l Nfhzj;jpy; jhf;Fk; 𝑃,
4𝑃

√3
 vd;gtw;wpd; tpisAs; 𝑄 MFk;.  

tpir 𝑃 ,d; gUkd;; ,ul;bf;fg;gLk; NghJ  tpisAs; MdJ 𝑃 ,w;F nrq;Fj;J 

vdpd;. 

 i) 𝑃,
4𝑝

√3
 vd;gtw;Wf;F> ,ilg;gl;l Nfhzj;ijAk; 

       ii)  𝑄  I tpir 𝑃 rhu;gpYk; fhz;f. 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 
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11. (a)  ( )            vdf; nfhs;Nthk;; ,q;F  (  )  (  ) vd;gd 

nka;naz;fshFk;. 

  NkYk;     vd;gd rkd;ghL  ( )    ,d; %yq;fs; vdTk; nfhs;Nthk;.   

         
  

 
 vdTk;      vdTk; fhl;Lf. 

(i)     vd;gd nka;ahditAk; NtWNtwhditAk; vdpd;>        vdf; 

fhl;Lf. 

(ii) 
    

 
 
    

 
  

  

 
 vdf; fhl;Lf. ,jpypUe;J my;yJ NtWtpjkhf      

 

 
  

     
 

 
 Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghL     

         vdf; fhl;Lf. 

  (b)  ( )                  vdf; nfhs;Nthk;; ,q;F       vd;gd 

nka;naz;fshFk;.  

       MdJ  ( ) ,d; xU fhuzp vdTk;  ( ) I      ,dhy; 

tFf;fg;gLk;NghJ kPjp    vdTk; jug;gl;Ls;sd.     vdf; fhl;Lf. 

   NkYk;     MdJ  (   ) ,d; xU fhuzp vdTk; jug;gl;Ls;sJ.     ,d; 

ngWkhdq;fisf; fhz;f. 

    ( ) I     ,dhy; tFf;f tUk; kPjp    vdf; fhl;Lf. 

   NkYk;  ( ) If; fhuzpg;gLj;Jf. 

12. (a) gpd;tUtdtw;wpd; vy;iyfisf; fhz;f. 

  (i)       
     

√    
 (ii)      √ 

    

    √    
          (iii)       

 

(      ) 

(      )     
    

  

 (b) gpd;tUtdtw;iw   If; Fwpj;J tifapLf.  

  (i)    (    )   

  (ii) (      )    
           

(c)                      vdpd;>   
 

 
 ,y; 

   

   
 If; fhz;f. 
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13.(a)    (   )    (   ) Mfpatw;iw                     Mfpatw;wpd; rhu;gpy; 

vOJf. 

  ,jpypUe;J>    (   )  I           Mfpatw;wpd; rhu;gpy; vLj;Jiuf;f.  

        
     

       
 vd;gij ca;j;jwpf.  

        vd vLg;gjd; %yk;>          √  vdf; fhl;Lf. 

  ,jpypUe;J my;yJ NtWtpjkhf>     
 

 

 
 √  √  √    vdf; fhl;Lf. 

  [cjtp: (√  √ )
 
    √ ] 

 

 (b) gpd;tUtdtw;iw epWTf. 

 (i) 
      

        
 
       

        
         

 (ii) (     
 

 
) (     

  

 
) (     

  

 
) (     

  

 
)  

 

 
 

 

14. (a) toikahd FwpaPLfSld; ird; newpiaf; $wp epWTf. 

  (     ) (   
 

 
     

 

 
 )          

 

 
 vd epWTf. 

  ,jpypUe;J>        vdpd;>    
 

 
    

 

 
      

 

 
  vdf; fhl;Lf. 

  

 (b) gpd;tUk; rkd;ghLfisj; jPu;f;f. 

  (i)    (      )      (     )  

  (ii)      (
 

    
)       (

 

    
)         

 

 
 

 

15. (a) Neuhd tPjpapy;     vd;Dk; ,U Ng&e;J jupg;gplq;fSf;F ,ilg;gl;l J}uk; 

       MFk;. Ng&e;J   MdJ jupg;gplk;   ,y; Xa;tpy; ,Ue;J  rPuhd 

 Mu;KLfy;    cld; Gwg;gl;L 
 

 
    J}uj;ij mile;J gpd;du;; ngw;w Ntfj;Jld; 

 rPuhf ,aq;fp ,Wjp 
 

 
    J}uj;ij rPuhd mku;KLfy;    cld; ,aq;fp   ,y; 

 Xa;tilfpd;wJ. Mu;KLfy;    cld; gazpj;j Neuk;     vdpy;. 

 
 (i) Ng&e;J   ,d;   ,y; ,Ue;J   tiuahd; ,af;fj;jpw;fhd NtfNeu tiuig 

tiuf. tiugpy; ,Ue;J. 

 (ii) Ng&e;J   ngw;w mjp cau; Ntfj;ijf; fhz;f? 

 (iii) Ng&e;J   ,d; Mu;KLfy;    I fhz;f. 

 (iv) Ng&e;J   ,d; mku;KLfy;    I fhz;f. 

 (v) Ng&e;J   gazpj;j nkhj;j Neuk; ahJ? 
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 (vi) Ng&e;J   ,af;fj; njhlq;fp     ,y; Ng&e;J   MdJ   ,y; ,Ue;J rPuhd 

 Mu;KLfy;   cld; ,aq;fp   Xa;tilAk; fzj;jpy;   I fle;J nry;fpd;wJ 

 vdpd; Ng&e;J   ,d; ,af;fj;jpw;fhd Ntf Neu tiuig NtW xU tupg;glj;jpy; 

 tiue;J mjpy; ,Ue;J   MdJ   I flf;Fk; NghJ   ,d; Ntfj;ijAk; 

 Mu;KLfy;   IAk; fhz;f. 
  

 (b)      jhdf;fhtpia cila Gs;sp   ,y; ,Ue;J xU Jzpf;if   MdJ 

  epiyf;Fj;J jsj;jpd; topNa       Ntfj;Jld;; GtpaPu;g;G tpirapd; fPo; 

  vwpag;gLfpd;wJ. Jzpf;ifapd; ghijapy; Xu; Gs;sp (   ) vdpd;. 

   
        

   
 vdf; fhl;Lf. 

   ,q;F       vd;gd    I rhu;e;j Jzpag;gl Ntz;ba khwpypfs; MFk;. 

 

16. (a)     Mfpa Gs;spfspd; jhdf; fhtpfs; KiwNa     MFk;. Neu;NfhL    ,d; 

kPJ cs;s ve;j xU Gs;spapd; jhdf;fhtpiaAk;          vd;Dk; tbtpy; 

vOjyhk; vdf; fhl;Lf. ,q;F          

(b)       apy;    apd; eLg;Gs;sp    MFk;.   MdJ           (   ) 

MFkhW    apy; kPJ xU Gs;sp mj;Jld;           MFkhW jPl;lg;gl;l 

   ,y;   xU Gs;sp  >   ⃗⃗ ⃗⃗  ⃗             ⃗⃗⃗⃗  ⃗      MFk;. 

1) i)   ⃗⃗⃗⃗  ⃗ I        rhu;gpy; fhz;f. 

 ii)   ⃗⃗⃗⃗  ⃗  I     ⃗⃗⃗⃗  ⃗  rhu;gpy; fz;L ,jpy; ,Ue;Njh my;yJ NtW topahfNth 

        ⃗⃗⃗⃗  ⃗   
    

   
   

   

   
    vdf; fhl;Lf.  

  iii)       xNu Neu;Nfhl;by; ,Ug;gpd; 

m)    ,d; ngWkhdj;ijf; fhz;f. 

M) | |       | |           (  ̂ )   
 

 
  vdj; jug;gbd; 

  1)      I fhz;f. 

  2)   ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗  ⃗         ⃗⃗ ⃗⃗  ⃗    ⃗⃗ ⃗⃗  ⃗  vd;gtw;iwf; fhz;f. 

  3)       ,d; Clhf nry;Yk; tl;lk;   ,d; Clhf nry;Ykh? fhuzk;  

 jUf.  
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A 

    

17. a)          Xu; xOq;fhd mWNfhzp      √    √          tpirfs;   ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗  ⃗     ⃗⃗ ⃗⃗  ⃗   

  ⃗⃗⃗⃗  ⃗  topNa nraw;gLfpd;wd.  

  i)    apy;  jhf;Fk;         √  tpirfspd; tpisAisf; fhz;f. 

 ii) vy;yh  ehd;F tpisAspd; tpisAspd; gUkidf; fhz;f.  

 iii) jhf;ff; Nfhl;ilf; tpgupf;f 

 

b) xU ,Nyrhd ePs ,ioapd;; xU Edp   vd;w Gs;spf;F fl;lg;gl;L ,ioapy; cs;s 

xU Gs;sp   ,y;   epiw ,izf;fg;gl;L ,io glj;jpy; fhl;lg;gl;lthW   vd;w 

xg;gkhd Kisf;F Nkyhfr; nrd;W kWKid   MdJ    fpilahf ,Uf;FkhW 

xU Gs;spf;F fl;lg;gl;L rkdpiyapy; Ngzg;gLfpd;wJ. 

(i) ,ioapd; gFjpfspy; cs;s ,Oitfisf; fhz;f. 

(ii) Kis   ,d; kPJ Vw;gLj;jg;gLk; kWjhf;fj;ijf; fhz;f. 

 

 

 

 

 

 

 

 

c)     vd;w (   ) xt;thj rkhe;ju tpirfs;   ,ilj; J}uj;jpy; jhf;Ffpd;wd..   

Gwkhw;wg;gLk; NghJ tpisAshdJ 
    

     
  vd;w J}uj;jhy; efu;j;jg;gLk; vdf; 

fhl;Lf. 

 

C 

 B 

D 


