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1.  tan 6𝜃 =
3𝑝−𝑝3

1−3𝑝2 vdf; fhl;Lf. ,q;F 𝑝 = tan 2𝜃 MFk;. ,jpypUe;J  tan
3𝜋

4
  ,idf; fhz;f. 
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2.  𝜃 ∈ (0, 𝜋) ,w;F rkd;ghL cos 𝜃[2 sin 𝜃 − tan2 𝜃 cosec 𝜃] = sec2𝜃 cos 2𝜃 Ij; jPHf;f. 
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3.  
1−cos[sin−1(tan 𝑥)]

tan2𝑥
=  

1

1+√1−tan2𝑥
 vdf; fhl;Lf. ,jpypUe;Jk; nghUj;jkhd gpujpaPl;ilg; 

gad;gLj;jpAk; 
1−cos[sin−1(tan 𝑥)]

tan2𝑥
= 1 MFkhW tan 𝑥 If; fhz;;f; ,q;F tan 𝑥 > 0 MFk;. 
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4.   
cot 𝜃−1 +cosec 𝜃

cot 𝜃+1−cosec 𝜃
=  

1

cosec 𝜃−cot 𝜃
  vdf; fhl;Lf. 
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5.  cos−1 (
𝑦2−1

𝑦2+1
) + sin−1 (

−2𝑦

𝑦2+1
) − tan−1 (

2𝑦

1−𝑦2) =
𝜋

13
    vdpd;> nghUj;jkhd 

gpujpaPl;bidg; gad;gLj;jp y ,idf; fhz;f. 
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6.  Kf;Nfhzp ABC ,y; toikahd Fwpg;gPl;bd; gb> cos 𝐶 = 𝛼 − 𝛽 cos 𝐵 vdf;fhl;Lf.  
,q;F α, β vd;gd gf;fq;fs; a, b, c  ,dhyhd khwpypfs; MFk;. 𝛼 + 𝛽 = 2 vdpd;>   

a, b, c $l;ly; tpUj;jpapypUf;Fk; vdf; fhl;Lf. 𝑏 = 5, 𝛽 −  𝛼 =
4

5
 ,  cos 𝐵 =

11

14
   vdpd;,

cos 𝐶 I ca;j;jwpf. NkYk; ABC xU tpupNfhz Kf;Nfhzp vdf; fhl;Lf. 
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7.   
(𝑛+2)𝜋

3
= 𝛼 Mf tan 4𝛼 + tan 2𝛼 = 0  vdf; fhl;Lf ; ,q;F 𝑛 ∈ ℤ+. NkYk; 

 0 < 𝛼 <
𝜋

4
  Mf tan 4𝛼 + tan 2𝛼 = 0  ,d; jPu;T 𝛼 =

𝜋

6
  vdf; fhl;Lf. 
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8. (a)  sin( 𝐴 + 𝐵) ,w;fhd tpupit sin 𝐴 , sin 𝐵, cos 𝐴 , cos 𝐵 Mfpatw;wpy; vOjp sin( 𝐴 − 𝐵)   
,w;fhd ,ay;nghj;j Nfhitia ca;j;jwpf. 

𝐴, 𝐵 ,w;F jFe;j ngWkhdq;fis NkYs;s tpuptpy; gpujpapl;L sin
𝜋

12
=

√2−√3

2
  vdf; 

fhl;Lf.  

NkYs;s tpupit gad;gLj;jp sin(
𝜋

2
− 𝐴) = cos 𝐴 vdTk;, 

sin( 𝐴 + 𝐵) sin( 𝐴 − 𝐵) = sin2𝐴 − sin2𝐵 vdTk; fhl;Lf. 

,jpypUe;J,  cos 10° ∙ cos 30° ∙ cos 50° ∙ cos 70° =
3

16
  vd ca;j;jwpf. 

 
(b) tof;fkhd Fwpg;gPl;by; xU Kf;Nfhzp 𝐴𝐵𝐶 ,w;F ird;  

newp, Nfhird; newp vd;gtw;iwf; $Wf. 

mUNf fhl;bathW ∆𝐴𝐵𝐶 ,y; Nfhzk; �̂�  MdJ AD   
,dhy; ,Urk$wplg;gLfpwJ.  
jFe;j Kf;Nfhzpfspw;F ird; newpia cgNahfpg;gjd; 

%yk; 𝐵𝐷 =  
𝑐𝑎

𝑏+𝑐
 vdf; fhl;Lf. 

,jpypUe;J, 𝐴𝐷 = 
2𝑏𝑐 cos(

𝐴

2
)

𝑏+𝑐
 vdf; fhl;Lf.  

NkYk; 
2 cos 𝐴

𝑎
+

cos 𝐵

𝑏
+

2 cos 𝐶

𝑐
=

𝑎

𝑏𝑐
+

𝑏

𝑐𝑎
 vdj; jug;gbd; Nfhird; newpiag; 

gad;gLj;Jtjd; %yk; ∆𝐴𝐵𝐶 Xu; nrq;Nfhz Kf;Nfhzp vdf; fhl;Lf. 

(c)  sin−1 𝑥 + cos−1 𝑥 =
𝜋

2
 vdf; fhl;Lf. ,jpypUe;J,  cos(2 cos−1 𝑥 + sin−1 𝑥) =

−2√6

5
      

vdf;nfhz;L 𝑥 ,d; ngWkjpiaf; fhz;f; ,q;F 𝑥 > 0 . 
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1. glj;jpy; fhl;bathW O ,id ikakhfTk; a apid MiuahfTk;  
cila epiyf;Fj;jhf epiyg;gLj;jg;gl;l tl;l tbt xg;gkhd 
Fohapd; mjpAau; Gs;spapy; m jpzpTila Jzpf;if fpilahf 

√
ga

2
 vDk; Ntfj;Jld; vwpag;gLfpwJ. Jzpf;if kPjhd kWjhf;fk; 

mg Mf tUk; NghJ Jzpf;ifapd; Ntfj;ijf; fhz;f. 

…………………………………………………………………………………………………
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2. Xu; ,Nyrhd ePl;lKbahj ,ioapd; xU Edp xU epiyj;j Gs;spAlDk; kw;iwa 

Edp jpzpT m I cila xU Jzpf;ifAlDk; ,izf;fg;gl;Ls;sd. ,ioahdJ   

epiyf;Fj;Jld; Nfhzk; θ ( 
π

4
 < 𝜃 <

π

2
) I Mf;FkhW ω NfhzNtfj;Jld; r 

MiuAila fpil tl;l ,af;fk; Mw;Wkhapd;, ω > √
g

𝑟
 vdf; fhl;Lf. 
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3. glj;jpy; fhl;bathW ePsh ,ioapd; xU Kidapy; 2m 
jpzpTila xU Jzpf;if ,izf;fg;gl;L ,ioahdJ 

xg;gkhd epiyahd fg;gp A apd; Nkyhf nrd;W M 

jpzpTila fg;gp Q tpD}lhf nrd;W 30° rha;Tila 

xg;gkhd rha;js cr;rpapy; nghUj;jg;gl;l fg;gp B apd; 

Nkyhf nrd;W ,ioapd; kWEdpapy; m jpzpTila 

Jzpf;if R ,izf;fg;gl;L njhFjp Xa;tpypUe;J 

,aq;f tplg;gLk; NghJ Jzpf;if P apd; fPo; Nehf;fpa 

Mu;KLfy; 
3g

10 
  vdj; jug;gbd; M ,id m rhu;gpy; fhz;f. 

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

…………………………………………………………………………………………………

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

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

 

4. ,Nyrhd ePl;l Kbahj ,ionahd;W xU epiyj;j xg;gkhd fg;gpf;F 

Nkyhf nrd;W mjdJ xU Kidapy; jpzpT 3m I cila Jzpf;if 

xd;iw fhTfpd;wJ. ,ioahdJ 2m jpzpTila Xu; xg;gkhd  
fg;gpapd; fPohfr; nrd;W ,ioapd; kWKid rPypq;Fld; 
,izf;fg;gl;Ls;sJ. ,j; njhFjp Xa;tpypUe;J ,aq;ftplg;gLnkdpy;  

3m jpzpTila Jzpf;ifapd; Mu;KLfy; ahJ? 

………………………………………………………………………………………………... 
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5. A, B Mfpa ,U tpiwj;j Gs;spfspw;F fl;lg;gl;l l ePskhd ,U 

,iofspy; jpzpT m I cila Jzpf;if ,izf;fg;gl;L θ 
cr;rpf;NfhzKila ,U nrt;tl;lf; $k;GUit Mf;FkhW  Jzpf;if 

ω vDk; khwhf; NfhzNtfj;Jld; ,aq;Fkhapd; ,iofspy; cs;s 

,Oitfisf; fhz;f. (,q;F B MdJ A apw;F Neu;fPNo cs;sJ.) 

         ………………………………………………………………………………………………… 
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6. glj;jpy; fhl;bathW fg;gpj; njhFjp mikf;fg;gl;L 
njhFjp Xa;tpypUe;J ,aq;ftplg;gLfpwJ. 

midj;Jk; ,Nyrhd ePsh ,iofshFk;. A, B, C 

vd;gd Jzpf;iffSk; D xg;gkhd Mg;Gk; MFk;. 

E, F, G, H vd;gd fg;gpfshFk;. ,q;F fg;gp G MdJ 

m jpzpTilaJ. Mg;ghdJ fg;gp H ,id milAk; 

tiuahd ,af;fj;jpy; Jzpf;if C ,dJ 
Mu;KLfiyj; Jzptjw;Fg; NghJkhd 

rkd;ghLfisg; ngWf. (GtpaPu;g;G Mu;KLfy; g vdf; nfhs;f.) 

…………………………………………………………………………………………………
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7. Jnuhy;yp xd;W V =√kga vDk; khwh Ntfj;jpy; 

gazpj;J A vDk; Gs;spia mile;J epiyf;Fj;J 

tl;l ,af;fj;jpy; Gs;sp B I mile;J kPz;Lk; 

Gs;sp A I mile;J nry;fpwJ. ghJfhg;ghf Gs;sp 

B I mila 𝑘 apd; ,opTg; ngWkjp, Gs;sp C apy; 
cs;s NghJ Jnuhy;ypapd; Ntfk; Mfpatw;iwf; 
fhz;f. 

………………………………………………………………………………………………… 
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(a) B�̂�F = 
𝜋

3
  , 𝐵�̂�𝐹 =  

𝜋

3
  , A�̂�C = 

𝜋

2
,      

AB = 2a MfTs;s M jpzpTila 
xg;gkhd rPuhd Mg;gpd; GtpaPu;g;G 
ikaj;jpDlhfTs;s epiyf;Fj;J 

FWf;Fntl;L ABCF cUtpy; 

fhl;lg;gl;Ls;sJ. AF KfkhdJ 
xg;gkhd fpilj;jiu kPJ 

itf;fg;gl;Ls;sJ. AB ,d; 

eLg;Gs;spapy;   2𝑚  jpzpTila 

Jzpf;if P itf;fg;gl;Ls;sJ. 
Mg;gpy; nghUj;jg;gl;l xg;gkhd  

fg;gp B apd; Nkyhf nry;Yk; 
,Nyrhd ePsh ,ioapd; xU 

EdpAld; Jzpf;if P Ak; kWEdpAld; 𝑚 jpzpTila Jzpf;if Q MdJ 

,izf;fg;gl;L fpilAld; 
𝜋

6
 rha;Tila BC Kfj;jpy; itf;fg;gl;Ls;sJ. NtnwhU 

,Nyrhd ePsh ,ioapd; xU Edpapy; Jzpf;if Q ,izf;fg;gl;L ,ioahdJ fg;gp 

C apd; Nkyhf nrd;W kWEdpapy; 3𝑚 jpzpTila Jzpf;if R  ,izf;fg;gl;Ls;sJ. 

NkYk; 2𝑚 jpzpTila fg;gp S ,d; fPohf nry;Yk; ePsh ,ioapd; xU Edp epiyahd 

fg;gp D apd; Nkyhf nrd;W Mg;Gld; nghUj;jg;gl;Ls;sJ. ,ioapd; kWEdp rPypq; E 
apy; nghUj;jg;gl;Ls;sJ. ,iofs; ,Wf;fkhf ,Uf;f> njhFjp xa;tpypUe;J 

,aq;ftplg;gbd; Jzpf;if P MdJ Mg;G rhu;ghf fg;gp B ,id mila vLf;Fk; 
Neuj;ij Jzptjw;Fg; NghJkhd rkd;ghLfisg; ngWf. 

 

(b) cUtpy; fhl;lg;gLs;sthW xU nky;ypa Foha; AB MdJ epiyf;Fj;Jr; Rtupy; 

,Ue;J 𝑎 J}uj;jpy; epiyf;Fj;Jj; jsj;jpy; 2a Miuapy; tisf;fg;gl;Ls;sJ. Rtupd; 

cr;rpapypUe;J m jpzpTila Jzpf;if P MdJ √ag vDk; Ntfj;jpy; fpilahf 

vwpag;gLfpwJ. vwpag;gl;l Jzpf;if P ahdJ A KidapD}L FohapDs; nry;Yk; 

vdf; fhl;Lf. mj;Jld; Kid A ,y; Jzpf;ifapd; Ntfj;ijf; fhz;f. njhlUk; 

,af;fj;jpy; Jzpf;if P MdJ OA cld; mikf;Fk; Nfhzk;  𝛼  Mf cs;s NghJ 

Jzpf;if P ,d; Ntfk; u vdpd;, 

𝑢2 = ag [5 + 2√3 − 2(√3   cos 𝛼 − sin 𝛼  )] 

vdf; fhl;Lf. ,q;F ( 0  ≤  𝛼  ≤  
5𝜋

6
  )  MFk;. 

mj;Jld; mr;re;ju;g;gj;jpy; cs;s Jzpf;if  P kPjhd   

kWjhf;fk; R   ,idAk; fhz;f. ,jpypUe;J Jzpf;if 

P MdJ Fohapd; mjpjho; Gs;spapy; Xa;tpypUf;Fk; 

2m jpzpTila Q vDk; Jzpf;ifia NkhJk; 

Ntfj;ij (V1) fhz;f.  
 (Jzpf;iffspw;fpilapyhd kw;Wk; Jzpf;iff;Fk; 

Rtupw;Fkhd kPsikTf; Fzfk; e vdf; nfhs;f)  

NkhJifapd; gpd;du; Jzpf;if P, Q ,d; Ntfj;ij 

e, V1  rhu;gpy; fhz;f. (e  =  ½) vdpd; Jzpf;if P 
MdJ milAk; mjpAau; cauj;ijf; fhz;f. 
(midj;J Nkw;gug;GfSk; cuha;tw;wd vdf; nfhs;f).   

gFjp B 
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❋❋ 
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எ�ணிம உலக�த��  மாணவ�களி�ெகன
ச�ற�தெதா� க�ற�  க�டைம�ைப உ�வா��த� .

எ�க� �ற��ேகா� 

அைன���  �ஜி�ட�  மய�ப��த�ப�ட இ�த கால�த��  ப�ேவ� �ைறக��  கால
ஓ�ட��ட�  இைண�� �ஜி�ட�  தள�த��  ப�க��ெப�க� வ�க��றன. அ�த
வைகய��  க�வ���ைற��  இத�� வ�த�வ�ல�க�ல. இைணயவழி க�வ�ய�� 
�ல�  கலவ���ைற �த�யெதா� பரிமாண�ைத எ����ள�. �ற��பாக
ெகாேரானா ேபரிட�  கால�த��  நாேட �ட�க�ப����த�. இதனா� 
மாணவ�களி���  பாடசாைல, க�வ� ந��வன�களி�� இைடய�லான ெதாட��
����க�ப�ட�. அ�த இ�க�டான ��ந�ைலய��  இைணயவழி வ���க� 
மாணவ�களி�� வர�ப�ரசாதமாக அைம�த� எ�பேத உ�ைம.

இ�� ெதாழி���ப�  மாணவ�கைள தவறான பாைத�� இ�� ெச�வதாக ஓ� 
எ�ண ஓ�ட�  ம�க�  ம�த�ய��  உ�ள�. ெதாழி���ப�  எ�ப� ஒ� க�வ�
ம��ேம அைத எ�வா� பய�ப���க�ேறா�  எ�பத��  அத�  ஆ�க ம���  அழி�
வ�ைள�க�  ��மானி�க�ப�க�ற�. உளிைய ெகா�� ச�ைலைய ெச��க
ந�ைன�தா�  அவ�  ந��சய�  ச��ப� ஆகலா� . இ�� ப�ர�ச�ைனயாக
காண�ப�வ� மாணவ�கைள வழி�ப��த ெதாழி���ப உலக��  ஓ�  �ைறயான
க�டைம�� இ�லாைமேய. அைத உ�வா��வேத எ�க�  ேநா�க� . அைத
ேநா�க�ேய எ�க�  பயண�  அைம�� .
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எம� இைணய���டக ஊடாக உ�க��� ேதைவயான
ப��ைச �னா�தா�கைள இல�வான �ைற�� தர�ற�க�

ெச�� ெகா�ள����.

க�� சா� ெச��கைள உட���ட� அ��� ெகா�ள எம� ச�க ஊடக
தள�க�� ஊடாக உட���ட� அ��� ெகா�ள ����.
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