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11. (a) 𝑓(𝑥) = 𝑎𝑥2 + 2𝑥 + 3 vdf; nfhs;Nthk;.; ,q;F 0 < 𝑎 <
1

3
.  rkd;ghL 𝑓(𝑥) = 0 

,w;F ,U NtWNtwhd nka;k; %yq;fs; ,Uf;fpd;wdntdf; fhl;Lf. 

   𝛼, 𝛽 Mfpad 𝑓(𝑥) = 0 ,d; %yq;fnsdf; nfhs;Nthk;. 

  𝛼, 𝛽 Mfpa %yq;fs; ,uz;Lk; kiwahdit vdf; fhl;Lf. 

  𝛼3 + 𝛽3 =
2(9𝑎−4)

𝑎3  vdf; fhl;Lf. ,jpypUe;J> 𝛼3 + 1, 𝛽3 + 1 Mfpatw;iw 

%yq;fshff; nfhz;l rkd;ghL 𝑎3𝑥2 − (2𝑎3 + 18𝑎 − 8)𝑥 + 𝑎3 + 18𝑎 + 19 = 0 

vdf; fhl;Lf. 

  

 (b) 𝑡 = 𝑥 +
1

𝑥
  vdpd;> 𝑡2 − 2 = 𝑥2 +

1

𝑥2 vdf; fhl;Lf.  

  𝑡 = 𝑥 +
1

𝑥
  vd;Dk; gpujpaPl;ilg; gad;gLj;jp rkd;ghL 4𝑥4 − 25𝑥3 + 42𝑥2 − 25𝑥 +

4 = 0 I tbtk; 4𝑡2 − 25𝑡 + 34 = 0 ,y; vLj;Jiuf;f. 

  ,jpypUe;J> rkd;ghL 4𝑥4 − 25𝑥3 + 42𝑥2 − 25𝑥 + 4 = 0 Ij; jPu;f;f. 

  

12. (a) rkd;ghL 6𝑥 − 2𝑥+1 − 3𝑥+1 + 6 = 0 Ij; jpUg;jpahf;Fk; 𝑥 ,d; vy;yh 

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

 

 (b) rkd;ghL √4𝑥 + 1 + √𝑥 − 2 = 3 Ij; jpUg;jpahf;Fk; 𝑥 ,d; vy;yh nka;g; 

ngWkhdq;fisAk; fhz;f. 

 

 (c) 𝑎, 𝑏, 𝑐 ∈ ℝ  vdTk; 𝑝(𝑥) = 𝑥4 + 𝑎𝑥3 + 𝑏𝑥2 + 𝑥 + 𝑐 vdTk; nfhs;Nthk;.  

  𝑝(𝑥) ,d; xU fhuzp 𝑥 − 1 vdTk; 𝑝(𝑥) I 𝑥2 + 𝑥 ,dhy; tFf;f tUk; kPjp 

2𝑥 − 2 vdTk; jug;gl;Ls;sd. 𝑎, 𝑏, 𝑐 ,d; ngWkhdq;fisf; fhz;f. 

  𝑎, 𝑏, 𝑐 ,d; ,g; ngWkhdq;fspw;F 𝑝(𝑥 + 1) = 0 vd;Dk; rkd;ghl;ilj; 

jpUg;jpahf;Fk; 𝑥 ,d; vy;yh nka;g; ngWkhdq;fisAk; fhz;f. 
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13. (a) sin(𝐴 + 𝐵) I sin 𝐴, cos 𝐴, sin𝐵, cos 𝐵 Mfpatw;wpd; rhu;gpy; vOJf.  

   cos(𝐴 + 𝐵) = cos 𝐴 cos 𝐵 − sin𝐴 sin 𝐵 vd;gij ca;j;jwpf.  

   sin 2𝐴 = 2 sin𝐴 cos 𝐴 vdTk; cos 2𝐴 = 2cos2A − 1 vdTk; fhl;Lf. 

   ,jpypUe;J 
1+cos2𝐴

sin2𝐴
= cot 𝐴 vdf; fhl;b> cot

5𝜋

12
 ,d; ngWkhdj;ij ca;j;jwpf. 

  (b)  gpd;tUk; ru;trkd;ghLfis epWTf. 

  (i) 
tan𝜃

1+cos𝜃
+

tan𝜃

1−cos𝜃
= 4 cosec 2𝜃 

  (ii) 
cos3𝜃

sin𝜃
+

sin3𝜃

cos𝜃
= 2 cot 2𝜃 

  (iii) cos2 𝜃 +cos2 (
𝜋

3
− 𝜃) +cos2 (

𝜋

3
+ 𝜃) =

3

2
. 

 

14. (a) cos 𝑥 + sin 𝑥 = 𝑝, cos 3𝑥 − sin 3𝑥 = 𝑞  vdpd;> 𝑞 = 3𝑝 − 2𝑝3 vdf; fhl;Lf. 

 

  (b) rkd;ghL 2 tan 𝜃 (8 cos 𝜃 + 23 sin2𝜃) = 8 sin 2𝜃 (1 + tan2𝜃) I tbtk;  

 sin 2𝜃 (𝑎  cos2𝜃 + 𝑏 cos 𝜃 + 𝑐) = 0 ,y; vLj;Jiuf;f; ,q;F 𝑎, 𝑏, 𝑐 vd;gd 

Jzpag;glNtz;ba khwpypfs;. 

   ,jpypUe;J> rkd;ghL 2 tan 𝑥 (8 cos 𝑥 + 23 sin2𝑥) = 8 sin 2𝑥 (1 + tan2𝑥) Ij;  

   jPu;f;f. 

 

  (c) 12 sin4𝑥 + 4 cos4𝑥 = 3  vdpd;> tan2𝑥 =
1

3
 vdf; fhl;b> rkd;ghL 

    12 sin4𝑥 + 4 cos4𝑥 = 3  Ij; jPu;f;f.  

 
 

15. (a) 𝑎, 𝑏 vd;w myF fhtpfSf;F fpilahd Nfhzk; 𝜃 vdpd; 
 

(i) |𝑎 + 𝑏| = 2 cos
𝜃

2
 vdTk;  |𝑎 − 𝑏| = 2 sin

𝜃

2
 

 

(ii) ehw;gf;fy; 𝑂𝐴𝐵𝐶 ,y; 𝑂𝐵 = 𝐴𝐶 MFk;. 𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝑎, 𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑏, 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑎 + 𝑏 
𝑂𝐴 ⊥ 𝑂𝐶 vdf;fhl;Lf. 
 

(iii) 𝐴𝐵𝐶𝐷 ehw;gf;fy; 𝐴𝐵⃗⃗⃗⃗  ⃗. 𝐶𝐷⃗⃗⃗⃗  ⃗ + 𝐵𝐶⃗⃗⃗⃗  ⃗. 𝐴𝐷⃗⃗ ⃗⃗  ⃗ + 𝐶𝐴⃗⃗⃗⃗  ⃗. 𝐵𝐷⃗⃗⃗⃗⃗⃗ = 0 vdf;fhl;Lf. 
  

 (b)  

(i) 𝐴, 𝐵 vd;w Gs;spfspd; jhdf;fhtpfs; 𝑎, 𝑏 MFk;.  

𝐴𝐵 ,Ys;s ahjhapDk; xU Gs;spapd; jhdf; fhtpia 𝛼 𝑎 + (1 − 𝛼) 𝑏 

vd;w tbtpy; vOjyhk; vdf; fhl;Lf. 
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(ii) 𝑂𝐴𝐶𝐵 Xu; ,izfuk; 𝑂 Fwpj;J 𝐴, 𝐵 vd;gtw;wpd; jhdf;fhtpfs; 

KiwNa 𝑎, 𝑏 MFk;. xU Neu;NfhL 𝐵𝐶, 𝑂𝐶, 𝐴𝐶 vd;gtw;iw KiwNa 

𝐿,𝑀,𝑁 vd;w Gs;spfspy; ntl;LfpwJ. 𝜆𝐵𝐶 = 𝐿𝐶, Υ𝑂𝐶 = 𝑀𝐶, 𝜇 𝐴𝐶 = 𝑁𝐶 

MFk;. 

I. gFjp 𝑏(𝑖) gad;gLj;jp 𝐿,𝑁,𝑀 vd;gw;wpd; jhdf; fhtpfis vOJf. 

II. 𝐿𝑀⃗⃗⃗⃗⃗⃗ , 𝐿𝑁⃗⃗⃗⃗  ⃗ vd;gtw;iw fhz;f. 

III. ,jpypUe;J 
1

𝜆
+

1

𝜇
=

1

Υ
 vdf;fhl;Lf. 

 
 

16.(a)  𝑃, 𝑄 vd;w tpirfs; 𝜃 Nfhzj;jpy; xU Gs;spapy; jhf;Ffpd;wd. ,tw;wpd; 

tpisAs; 𝑅 MFk;. 𝑄 ,ul;bf;fg;gLk; NghJ tpisAs; 2𝑅 MFk;. 𝑄 

Gwkhw;wg;gLk; NghJk; tpisAs; 2𝑅 MFk;. 
𝑃2

2
=

𝑄2

3
=

𝑅2

2
 vdf;fhl;Lf. 

 
 
 (b)  

 

 

 

 

 

 

 

 

 

 

  jug;gl;l cUtpy; 𝐴𝐵𝐶𝐷𝐸𝐹 xOq;fq;fhd mWNfhzp 𝐸𝐹𝐺𝐻 rha;rJuk;. 

𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐴𝐶⃗⃗⃗⃗  ⃗, 𝐷𝐴⃗⃗ ⃗⃗  ⃗, 𝐴𝐸⃗⃗⃗⃗  ⃗, 𝐴𝐹⃗⃗⃗⃗  ⃗, 𝐸𝐹⃗⃗⃗⃗  ⃗, 𝐺𝐹⃗⃗⃗⃗  ⃗ topNa KiwNa 8,2√3, 4,4√3, 8, 2, 2. 𝑁  tpirfs; 

jhf;Ffpd;wd. 

(i) 𝐸𝐹⃗⃗⃗⃗  ⃗, 𝐺𝐹⃗⃗⃗⃗  ⃗ topNa jhf;fk; tpirfspd; tpisAfisf; fhz;f. 

(ii) njhFjpapd; tpisAspd; gUkidf; fhz;f. 

(iii)tpisAs; 𝐴𝐷 topNa ,Uf;Fk; vdf;fhl;Lf. 

 

 

 

 

 

 

 

 

 

 

𝐴 

𝐹 𝐺 

𝐻 
𝐸 𝐷 

𝐶 

𝐵 
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17.(a)  2𝑎 ePsKs;s ,Nyrhd ePsh ,ioapd; xU 

Kid xU epiyj;j Gs;sp 𝐴 ,w;F 

,izf;fg;gl;L mjd; kWKidapy; 3𝑤 

epiwAila xU Jzpf;if 𝑃 

,izf;fg;gl;Ls;sJ. ,d;Ndhu; ,Nyrhd 

ePsh ,ioapd; xU Edp Jzpf;if 𝑃 ,w;F 

,izf;g;gl;L ,ioahdJ 𝐵 ,y; 

epiyg;gLj;jg;gl;l xg;gkhd fg;gpapd; 

Nkyhf nrd;W 𝑤 epiwAila Jzpf;if 𝑄 

I kWEdpapy; jhq;Ffpd;wJ. ,q;F 𝐴, 𝐵 

xNu fpilkl;lj;jpy; ,Ug;gJld; 𝐴𝐵 = 2𝑎 

MFk;. rkdpiyapy; ,iofspy; cs;s 

,Oitfis fhz;f. 

  6 cos2 𝛼 − cos 𝛼 − 3 = 0 vdf; fhl;Lf. 

  

 (b) glj;jpy; fhl;bathW 𝑤 epiwAs;s 

Jzpf;if 𝑃 MdJ ,U ,Nyrhd ePsh 

,iofspd; EdpfSf;F ,izf;fg;gl;L 

mtw;wpd; kw;iwa Kidfs; 𝐴, 𝐵 Mfpa 

Gs;spfSf;F ,izf;fg;gl;L rkepiyapy; 

cs;sJ. 

 

(i) rkdpiyapy; ,io 𝐴𝑃 ,y; cs;s 

,Oit √3 𝑤 vdpy; 𝛼, ,io 𝐵𝑃 

cs;s ,Oit Mfpatw;iwf;fhz;f. 

(ii) 𝛼 = 60° vdpy; Jzpf;if 𝑃 ,d; 

rkepiy gw;wp ahJ $wyhk;? 

 

 

 

 

 

 

 

 

2𝛼 

𝑃 

𝐴 𝐵 

𝑄 

60° 

𝑃 

𝛼 

𝐴 

𝐵 
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 (c)  

 

 

 

 

 

 

 

 

 

 

 

 

  𝑜𝑥𝑦 jsj;jpy;; 2√3, 𝑃, 4√3, 8, 𝑄, 10, 6 epA+l;ld; tpirfs; Gs;sp 𝑂 tpy; KiwNa 

𝑂𝑋⃗⃗ ⃗⃗  ⃗, 𝑂𝐴⃗⃗ ⃗⃗  ⃗, 𝐵𝑂⃗⃗ ⃗⃗  ⃗, 𝑂𝑌⃗⃗⃗⃗  ⃗, 𝑂𝐶⃗⃗⃗⃗  ⃗, 𝑂𝐷⃗⃗⃗⃗⃗⃗ , 𝑂𝐸⃗⃗ ⃗⃗  ⃗ topNa jhf;fp rkepiyapy; cs;sd. 

 

(i) 𝑃, 𝑄 ,d; gUkidf; fhz;f. 

(ii) ,g;NghJ 𝑋𝑂⃗⃗ ⃗⃗  ⃗ jpirapy; Nkyjpfkhf 2√3   𝑁 tpir jhf;Fk; NghJ nkhj;j 

tpirj; njhFjpAk; rkdpiyapy; ,Uf;f 𝑃, 𝑄 ,d; Gjpa ngWkhdq;fis 

ca;j;;jwpf. 

 

30° 30° 

30° 
𝑋 

𝐴 

𝐵 

𝑌 

𝐶 

𝐷 
𝐸 

𝑂 


