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11. (a) 𝑝 > 𝑞 vdf; nfhs;Nthk;. rkd;ghL 𝑥2 − 𝑝(𝑥 + 1) + 𝑞 = 0 ,w;F NtWNtwhd nka;k; 

%yq;fs; ,Uf;fpd;wdntdf; fhl;Lf. 

   ,k; %yq;fs; 𝛼, 𝛽(< 𝛼)  vdf; nfhs;Nthk;. 

   (i)  𝛼 > 0 vdTk; 𝛽 < 0 vdTk; fhl;Lf. 

   (ii) |𝛼| + |𝛽| = √𝑝2 + 4(𝑝 − 𝑞) vdf; fhl;Lf.  

   |𝛼|,    |𝛽| Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il 𝑝, 𝑞 rhu;gpy; 

fhz;f. 

   (iii) (𝛼 + 1)(𝛽 + 1) = 1 + 𝑞 vdf; fhl;Lf. ,jpypUe;J> 
(𝛼+1)𝟐

(𝛼+1)𝟐−1−𝑞
+

(𝛽+1)𝟐

(𝛽+1)𝟐−1−𝑞
= 1 vdf; 

fhl;Lf. 

 

  (b) 𝑝(𝑥) = 2𝑥4 + 𝑎𝑥3 + 𝑏𝑥2 − 19𝑥 + 𝑐 vdf; nfhs;Nthk;; ,q;F 𝑎, 𝑏, 𝑐 vd;gd nka;k; 

khwpypfs; MFk;.  (𝑥 − 1)2 MdJ 𝑝(𝑥) ,d; xU fhuzp vdTk; 𝑝(𝑥) I 𝑥 + 1 ,dhy; 

tFf;f tUk; kPjp 24 vdTk; jug;gl;Ls;sd. 𝑎, 𝑏, 𝑐 ,d; ngWkhdq;fisf; fhz;f. 

   𝑝(𝑥) If; fhuzpg;gLj;Jf.   

  

12. (a) 𝑥 ≠ 1 ,w;F 𝑓(𝑥) =
𝑥(𝑥+1)

(𝑥−1)2
 vdf; nfhs;Nthk;. 

  𝑥 ≠ 1  ,w;F 𝑓′(𝑥) MdJ  𝑓′(𝑥) = −
3𝑥+1

(𝑥−1)3
 ,dhy; jug;gLfpd;wnjdf; fhl;Lf. 

  ,jpypUe;J> 𝑓(𝑥) mjpfupf;fpd;w MapiliaAk; 𝑓(𝑥) Fiwfpd;w MapilfisAk; 

fhz;f. 

  mj;Jld;> 𝑓(𝑥) ,d; jpUk;gw; Gs;spapd; Ms;$WfisAk; fhz;f. 

  𝑥 ≠ 1 ,w;F 𝑓′′(𝑥) =
6(𝑥+1)

(𝑥−1)4
 vdj; jug;gl;Ls;sJ. 𝑦 = 𝑓(𝑥) ,d; tiugpd; tpgj;jpg; 

Gs;spapd; Ms;$Wfisf; fhz;f. 

  mZFNfhLfs;> jpUk;gw; Gs;sp> tpgj;jpg; Gs;sp Mfpatw;iwf; fhl;b> 𝑦 = 𝑓(𝑥) ,d; 

tiuigg; gUk;gbahf tiuf. 

  (−∞, 𝑘] kPJ 𝑓(𝑥) xd;Wf;nfhd;whf ,Uf;Fk; 𝑘 ,d; kpfg; ngupa ngWkhdj;ij 

vLj;Jiuf;f. 
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5 𝑘𝑚 5 𝑘𝑚 

13 𝑘𝑚 13 𝑘𝑚 

𝑥 𝑥 

𝐵 𝐶 

𝑃 

𝐴 

 

   (b) xU epWtdk; 𝐴, 𝐵, 𝐶 vd;Dk; efuq;fs; xt;nthd;wpYk; 

xU fpis mq;fhbiaf; nfhz;Ls;sJ. 𝐵, 𝐶 vd;gd 

10 𝑘𝑚 njhiytpYk; 𝐴 MdJ 𝐵, 𝐶 Mfpa 

xt;nthd;wpypUe;Jk; 13 𝑘𝑚 njhiytpYk; cs;sd. 𝑃 

vd;Dk; xU fsQ;rparhiy 𝐵,    𝐶 ,ypUe;J 

rknjhiytpy; mikf;f Ntz;bAs;sJ.  

  𝐵𝑃 = 𝐶𝑃 = 𝑥 vdTk; 𝐿(𝑥) = 𝐴𝑃 + 𝐵𝑃 + 𝐶𝑃 vdTk; 

nfhs;Nthk;.  

  𝐿(𝑥) = 2𝑥 + 12 − √𝑥2 − 25 vdf; fhl;Lf. 

  𝐿(𝑥) ,opthf ,Uf;Fk; 𝑥 ,d; ngWkhdj;ijf; fhz;f. 

 

13. 𝑃 ≡ (𝑥1, 𝑦1) vdTk; 𝑙 MdJ 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 ,dhy; jug;gLk; Neu;NfhL vdTk; 

nfhs;Nthk;. Gs;sp 𝑃 ,D}lhd 𝑙 ,w;Fr; nrq;Fj;jhd NfhL kPJ cs;s Gs;sp vjdJk; 

Ms;$Wfs; tbtk; (𝑥1 + 𝑎𝑡, 𝑦1 + 𝑏𝑡) ,y; vOjg;glyhk; vdf; fhl;Lf; ,q;F 𝑡 ∈ 𝑹. 𝑃 

,ypUe;J 𝑙 ,w;Fs;s nrq;Fj;Jj; J}uk; 
|𝑎𝑥1+𝑏𝑦1+𝑐|

√𝑎2+𝑏2
 vd ca;j;jwpf. Gs;sp 𝐴 ,D}lhfr; 

nry;Yk; 𝑙1, 𝑙2 vd;Dk; Neu;NfhLfspd; rkd;ghLfs; KiwNa 𝑥 − 𝑦 + 1 = 0, 7𝑥 − 𝑦 − 5 = 0 

MFk;. Gs;sp 𝐵 ≡ (2, 9)  ,D}lhf 𝑙1 ,w;Fr; nrq;Fj;jhd NfhL kPJs;s xU Gs;sp 𝐻 

MFk;. 𝐻 ,ypUe;J 𝑙1, 𝑙2 ,w;fhd nrq;Fj;Jj; J}uq;fs; KiwNa 2√2,
4√2

5
 MFk;.  

(i) Gs;sp 𝐴 ,d; Ms;$Wfisf; fhz;f. 

(ii) Gs;sp 𝐵 ≡ (2, 9) MdJ Neu;NfhL 𝑙2 kPJ ,Uf;fpd;wnjdf; fhl;Lf. 

(iii) Gs;sp 𝐻 ≡ (3, 8) vdf; fhl;Lf. 

(iv) Gs;sp 𝐻 MdJ Kf;Nfhzp 𝐴𝐵𝐶 ,d; epkpu;ikakhf mikaj;jf;fjhf cr;rp 𝐶 ,d; 

Ms;$Wfisf; fhz;f. 

(v) 𝐵, 𝐶 ,D}L nry;Yk; Neu;Nfhl;bd; rkd;ghl;ilAk;; fhz;f. 

  

14. (a) sin(𝐴 + 𝐵) I sin𝐴 , cos𝐴 , sin𝐵 , cos𝐵 Mfpatw;wpd; rhu;gpy; vOJf. ,jpypUe;J> 

cos(𝐴 − 𝐵) ,w;fhd Xu; ,ay;nghj;j Nfhitiag; ngWf. 

  𝑘 ∈ 𝑹, 𝑘 ≠ 2 vdTk; 𝑓(𝑥) = 𝑘 sin (𝑥 +
𝜋

4
) − 2 cos (𝑥 −

𝜋

4
) vdTk; nfhs;Nthk;.  

(i) 𝑘 > 2 vdpd;> 𝑓(𝑥) I tbtk; 𝑝 sin  (𝑥 + 𝛼) ,y; vLj;Jiuf;f; ,q;F 𝑘 ,y; 𝑝(> 0) 

ck;> 𝛼 (0 < 𝛼 <
𝜋

2
)  ck; Jzpag;glNtz;ba nka;k; khwpypfs;. 

(ii) 𝑘 < 2 vdpd;> 𝑓(𝑥) I tbtk; 𝑞 sin  (𝑥 + 𝛽) ,y; vLj;Jiuf;f ,q;F 𝑘 ,y; 𝑞(> 0) 

ck;> 𝛽(𝜋 < 𝛽 < 2𝜋)  ck; Jzpag;glNtz;ba nka;k; khwpypfs;. ,jpypUe;J> 

rkd;ghL 𝑓(𝑥) = |𝑘 − 2| Ij; jPu;f;f. 

 

 (b) Kf;Nfhzp 𝐴𝐵𝐶 ,y; toikahd FwpaPLfSld; cot𝐴 cot 𝐵 + cot 𝐵 cot 𝐶 + cot 𝐶 cot 𝐴 =

1 vdf; fhl;Lf. Kf;Nfhzp 𝐴𝐵𝐶 ,y; toikahd FwpaPLfSld; cot𝐴 + cot 𝐵 +

cot𝐶 = √3 vdf; nfhs;Nthk;. cot2 𝐴 + cot2 𝐵 + cot2 𝐶 = 1 vdf; fhl;Lf. ,jpypUe;J 

my;yJ NtWtpjkhf> Kf;Nfhzp 𝐴𝐵𝐶 xU rkgf;f Kf;Nfhzp vdf; fhl;Lf. 

 

 (c) rkd;ghL sin−1(2 − 𝑥) − 2 sin−1(𝑥 − 1) =
𝜋

2
  Ij; jPu;f;f. 



(All Rights Reserved / KOg; gjpg;Ghpik cilaJ) 

juk;  - 12 (2024) 3k; jtiz (FWC)  3            ,ize;jfzpjk;- B  

 

 

15.  

(a) Nkw;F fpof;fhd xU fpil tPjpapy; cs;s xU 

Gs;sp 𝑂 ,y; ,Ue;J 𝐴, 𝐵 Mfpa Nkhl;lhu; 
tz;bfs; Xa;tpy; ,Ue;J xNu Neuj;jpy; KiwNa 

fpof;fhf 2𝑓 Mu;%LfYlDk; Nkw;fhf 𝑓 

Mu;%LfYlDk; ,aq;Ffpd;wd. Neuk; 𝑇 ,y; 𝐴 

MdJ jhd; ngw;w Ntfj;Jld; rPuhf ,aq;Fk; mNj Ntis> 𝐵 MdJ jdJ fjpia 

khw;whJ jdJ ghijia cldbahf 𝐴 I Nehf;fp jpUg;gp 𝐴 I gpbf;Fk; Nehf;Fld; 

Mu;%Lfy; 𝑓 cld; 𝐴I Nehf;fp gazpf;fpd;wJ. 

(i) 𝐴, 𝐵 vd;gd ,aq;fj; njhlq;fpajpy; ,Ue;J 𝐵 MdJ 𝐴 I gpbf;Fk; tiu 𝐴, 𝐵 ,d; 
,af;fq;fSf;fhd NtfNeu tiuGfis xNu tupg;glj;jpy; tiuf. 

(ii) 𝐴, 𝐵 ,d; Ntfq;fs; rkdhtjw;F vLf;Fk; Neuk; ahJ? 

(iii) 𝐴, 𝐵 ,uz;Lk; ,aq;fj; njhlq;fpajpy; ,Ue;J 𝐵 MdJ 𝐴 I gpbg;gjw;F vLf;Fk; 
Neuj;ijf; fhz;f. 

(iv) 𝐵 MdJ 𝐴 I gpbf;Fk; fzj;jpy; 𝐵 ,d; fjpia fhz;f. 
 

(b) xU fg;gy; 𝑠 tlf;F Nehf;fp 2𝑢 rPuhd fjpAld; nry;fpd;wJ. fg;gypd; ghijapy; ,Ue;J 

fpof;Nf √3 𝑑 J}uj;jpy; xU rpW jPT fhzg;gLfpd;wJ. xU Fwpj;j fzj;jpy; jPthdJ 

fg;gypy; ,Ue;J tlf;Ff;F 60° fpof;F jpirapy; cs;sJ. mf;fzj;jpy; fg;gypy; ,Ue;J 

xU Neu; Nfhl;by; rPuhd fjpAld; gwe;J nry;Yk; gwit 𝐵 MdJ jPit 
𝑑

𝑢
 Neuj;jpy; 

milfpd;wJ. 

(i) jPit Nehf;fpa gazj;jpy; gwitapd; G+kp rhu;ghd ghijia tiuf. 

(ii) jPit Nehf;fpa gazj;jpy; gwitapd; fjpia fhz;f. 

(iii) rhu;G Ntf Nfhl;ghl;il gad;gLj;jp Ntf Kf;Nfhzpia tiutjd; %yk; jPit 
Nehf;fpa gazj;jpy; gwitapd; fg;gy; rhu;ghd Ntfj;ijf; fhz;f. 

(iv) gwit jPit mile;J cldbahf kPz;Lk; fg;giy milAk; Nehf;Fld; 2𝑢 
fjpAld; xU Neu;Nfhl;lhy; gwg;gpd; jPit mila KbahJ vd rhu;G Ntf 
Nfhl;ghl;il gad;gLj;jp fhl;Lf. 

(v) gwit MdJ jPit mile;J cldbahf kPz;Lk; fg;giy milAk; Nehf;Fld; 

2√3 𝑢 rPuhd fjpAld; xU Neu;Nfhl;by; gwg;gpd; rhu;G Ntf Nfhl;ghl;il 
gad;gLj;jp gwit fg;giy milAk; vdf; fhl;b jPtpy; ,Ue;J gwit fg;giy 
mila vLf;Fk; Neuj;ijf; fhz;f. 

16.  

(a) cUtpy; fhl;lg;gl;lthW 𝐴𝐶 = 𝑎, 𝐴𝐵̂𝐶 =  
𝜋

6 
 𝐴𝐶̂𝐵 =  

𝜋

2
 

Mf ,Uf;Fk; Kf;Nfhzp 𝐴𝐵𝐶 MdJ jpzpT 𝑀I 
cila Xu; xg;gkhd rPuhd Mg;gpd; GtpaPu;g;G 
ikaj;jpd; Clhd epiyf;Fj;J FWf;F ntl;lhFk;. 

Kfk; 𝐵𝐶 Xu; xg;gkhd fpilepyj;jpy; ,Uf;FkhW 𝐴𝐵 
MdJ mjid nfhz;Ls;s Kfj;jpd; mjp cau; 
rupTf;NfhL MFkhW cs;sJ. cUtpy; fhl;lg;gl;lthW 

𝑚 jpzpTs;s Jzpf;if 𝑃 MdJ cr;rp 𝐴 ,y; 

itf;fg;gl;L 𝐴𝐵 topNa nkJthf tplg;gLfpd;wJ.  

Jzpf;if 𝑃 MdJ Mg;gpd; mbapy; cs;s Gs;sp 𝐵I √
6𝑎

𝑔
 Neuj;jpy; milfpd;wJ. 

vdpy;> 
(i) Jzpf;if 𝑃 ,d; Mg;G rhu;ghd Mu;%Lfiy 𝑔 rhu;gpy; fhz;f. 

(ii) Mg;gpd; Mu;%Lfiy 𝑔 rhu;gpy; fhz;f. 

(iii) 𝑀 = 2𝑚 vdf; fhl;Lf. 

B     O      A 

30
O
 

C B 

P A 
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(iv) Jzpf;if MdJ Mg;gpy; cs;s NghJ 
 (m)  fpil epyj;jpdhy; Mg;gpd; kPJ jhf;Fk; kWjhf;fj;ijf; fhz;f. 

 (M)  Mg;gpdhy; Jzpf;if 𝑃 ,y; njhopw;gLk; kWjhf;fj;ijf; fhz;f. 

 

(b)  

 

 
 

 

 

 

 

glj;jpy; nrt;tfk; 𝐴𝐵𝐶𝐷 MdJ 3𝑚 jpzpTila Xu; xg;gkhd kuf;Fw;wpapd; GtpaPu;g;G 

ikaj;jpd; Clhd epiyf;Fj;J FWf;F ntl;lhFk;. Kfk; 𝐴𝐵 Xu; xg;gkhd 
fpilepyj;jpy; jq;f> glj;jpy; fhl;lg;gl;lthW xU epiyf;Fj;jhd Rtupy; 
epiyg;gLj;jg;gl fg;gpapd; Nkyhf nry;Yk; ,ioapd; xU Edp kuf;Fw;wpf;F kw;iwa 

Edp kuf;Fw;wpapd; Kfk; 𝐷𝐶 ,d; kPJ 𝐷 apy; itf;fg;gl;l 𝑚 jpzpTs;s Jzpf;if 𝑃 
clDk; ,izf;fg;gl;L ,ioapd; gFjpfs; fpilahf ,Wf;fkhf ,Uf;f kuf;Fw;wpf;F 

4𝑚𝑔 fpil tpir glj;jpy; fhl;lg;gl;lthW nfhLf;fg;gLfpd;wJ. njhlUk; ,af;fj;jpy;> 

(i) Jzpf;if 𝑃> Fw;wp Mfpatw;wpd; Mu;%Lfy;fis Jzptjw;F Nghjpa 
rkd;ghLfisg; ngWf. 

(ii) 𝐴𝐵 = 2𝑎 vdpy; Jzpf;if 𝑃 MdJ 𝐶 I mila vLf;Fk; Neuk; ahJ? 

17. 

(a) 𝑂𝐴⃗⃗⃗⃗  ⃗ = 4𝑖 + 𝑗 

 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑖 +  4𝑗 

 𝑂𝐶⃗⃗⃗⃗  ⃗ = 7𝑖 +  7𝑗 MFk;. ,q;F 𝑂 cw;gj;jp. 𝑅 MdJ 𝐵𝑅 ∶ 𝑅𝐶 = 𝑚 ∶ 1 MFkhW 𝐵𝐶 ,d; 

kPJ cs;s Gs;sp MFk;. 𝑄 MdJ 𝐴𝐶 ,d; kPJ 𝐵𝑄⃗⃗ ⃗⃗  ⃗ = 5𝑖 + 𝑗 MFkhW xU Gs;sp 

MtJld; 𝐴𝑅, 𝐵𝑄 vd;gd 𝑃 ,y; ,ilntl;Lfpd;wd. 

(i) 𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐴𝐶⃗⃗⃗⃗  ⃗ I 𝑖> 𝑗 rhu;gpy; fhz;f. 

(ii) 𝐴𝑅⃗⃗⃗⃗  ⃗ I 𝑖> 𝑗>𝑚 rhu;gpy; fhz;f. 

(iii) 𝐴𝑅 ⊥ 𝐵𝐶 vdpy; 

(m) 𝑚 = 
1

4
 vdf; fhl;Lf. 

(M) 𝑄𝑃̂𝑅 I fhz;f. 

(,) 𝐵𝑄⃗⃗ ⃗⃗  ⃗ =  𝜆𝐵𝐴⃗⃗⃗⃗  ⃗ +  𝜇𝐵𝐶⃗⃗⃗⃗  ⃗  vdpy; 𝜆, 𝜇 I fhz;f. 

 
(b) 𝐴𝐷 = 𝐴𝐵 = 2𝑎, 𝐷𝐶 = 4𝑎, 𝐴𝐷̂𝐶 = 60° MFkhW 𝐴𝐵𝐶𝐷 Xu; ruptfk;> 𝐴𝐵 ∥ 𝐷𝐶 MFk;. 

𝐷𝐶,d; eLg;Gs;sp 𝐸 𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐵𝐶⃗⃗⃗⃗  ⃗, 𝐷𝐶⃗⃗⃗⃗  ⃗, 𝐴𝐷⃗⃗ ⃗⃗  ⃗, 𝐴𝐶⃗⃗⃗⃗  ⃗, 𝐵𝐸⃗⃗⃗⃗  ⃗ Mfpatw;wpd; topNa KiwNa 

4𝑁, 6𝑁, 6𝑁, 8𝑁, 4√3𝑁, 6𝑁 tpirfs; jhf;Ffpd;wd. 

(i) tpirj;njhFjpapd; tpisAisf; fhz;f? 

(ii) tpisAshdJ 𝐴𝐵 I ntl;Lk; Gs;spia 𝐴 ,y; ,Ue;J fhz;f? 

(iii) ,t; tpirj;njhFjpapd; 𝐴 ,d; Clhf nry;Yk; jdp tpirf;Fk;  ,iz 𝐺 ,w;Fk; 
rktYthdJ vdpy; mt; tpiriaAk;> ,izapd; gUkidAk; fhz;f? 

(iv) 𝐵𝐷⃗⃗⃗⃗⃗⃗  topNa njhopw;gLk; xU Gjpa tpir 𝑃 ,dhy;> Gjpa tpisAs; 𝐴𝐵 f;F ⊥ Mf 

fhzg;gbd; mg;Gjpa tpir 𝑃 ,d; gUkidf; fhz;f?  

P 

P 

C 

B A 

4 mg 

D 


