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mwpTWj;jy;fs;: 

 gFjp A ,d; vy;yhtpdhf;fSf;Fk; tpilvOJf. xt;nthU tpdhTf;Fk; tpilfisj; 

jug;gl;l ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePu; 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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tpdhj;jhs; I ,d;; nkhj;jk;  

 %d;W kzpj;jpahyk; 10 epkplk; juk; :- 12 (2021) ,ize;j fzpjk; - A 
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,ize;j fzpjk; I 

,ize;j fzpjk; II 

,Wjpg; Gs;;spfs; 
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1) 𝑓(𝑥) =  𝑥2 − 2𝑎𝑥 − 2𝑏𝑥 + 𝑎2 + 𝑏2 vd;Dk; ,Ugbr; rhu;gpd; ,opTg;Gs;sp (3,-4) vdpd; a, b ,d; 

ngWkhdq;fisf; fhz;f.  

...…………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2) 𝑦 = 4𝑥 − 𝑥2, 𝑦 = |𝑥| Mfpatw;wpd; tiuGfis xNu tupg;glj;jpy; gUk;gbahf tiuf.  

,jpypUe;J rkdpyp 𝑥(4 − 𝑥) ≥ |𝑥| Ij; jpUg;jpg;gLj;Jk; 𝑥 ,d; nka;g;ngWkhdq;fisf; 

fzpf;f.  

...…………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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3) 
𝑥

(𝑥+1)(𝑥+2)
 Ig; gFjpg;gpd;dq;fshf;Ff. ,jpypUe;J 

𝑥

(𝑥+1)(2𝑥+1)
 Ig; gFjpg;gpd;dq;fshf;Ff.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

4) lim   
1−𝑠𝑖𝑛𝑥

(2𝑥− 𝜋)2
 Ig; ngWkhdq;fzpf;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

 

     𝑥 →
𝜋

2
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5) 𝑡𝑎𝑛−1 (
1

2𝑥−1
) + 𝑡𝑎𝑛−1 (

1

2𝑥+1
) =  𝑡𝑎𝑛−12 vd;Dk; rkd;ghl;ilj; jPu;f;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

6) glj;jpy; fhl;lg;gl;lthW xU ,io M jpzpTila mirAk; 

fk;gp A Clhf nrd;W m jpzpTs;s Jzpf;ifia fhTfpwJ. 

,io ,Wf;fkhf Xa;tpypUe;J tplg;gbd; m  ,d; 

MHKLfiyf; fhz;f 

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

………………………………………………………………………

…………………………………………………………………........ 

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

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

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

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

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

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

 

m M 
A 
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7) A, B vd;gtu;fs; KiwNa 75 𝑚𝑠−1, 60 𝑚𝑠−1 rPuhd Ntfq;fSld; xNu jpirapy; xNu 

Neu;Nfhl;by; nry;fpd;whu;. Muk;gj;jpy; ,tu;fSf;fpilahf J}uk; 300 m vdpd; ,tu;fs; 

re;jpf;Fk; Neuj;ijf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

  

8) 𝑎 + 𝑏 + 𝑐 = 0, |𝑎| = 1, |𝑏| = 4, |𝑐| = 2 vdpd; 𝑎 . 𝑏 + 𝑏 . 𝑐 + 𝑐 . 𝑎 ,d; ngWkhdj;ijf; fhz;f.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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9) xU Gs;spapy; jhf;Fk; P, Q vd;w tpirfspd; tpisAs; R MFk;. P khwhJ Q ,ul;bf;fg;gbd; 

tpisAs; 2R MFk;. P khwhJ Q Gwkhw;W nra;ag;gbd; tpisAs; 2R. vdpd; 
𝑃

√2
=

𝑄

√3
= 

𝑅

√2
 vdf; 

fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

10) Kf;Nfhzp ABC ,d; epkpu;ikak; H.   P, Q, R vd;w tpirfs; KiwNa HA⃗⃗⃗⃗  ⃗, HB⃗⃗ ⃗⃗  ⃗, HC⃗⃗⃗⃗  ⃗ topNa jhf;fp 

rkepiyapYs;sd. 
𝑃

𝑎
=

𝑄

𝑏
=

𝑅

𝑐
 vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………… 
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11) a) 𝛼, 𝛽 vd;gd 𝑥2 − 𝑏𝑥 + 𝑐 = 0 ,d; %yq;fshFk;. (𝛼3 +  𝛽3) = 𝑏3 − 3𝑏𝑐 vdf; fhl;Lf. 𝛼3, 𝛽3 

vd;gtw;iw %yq;fshff; nfhz;l ,Ugbr;rkd;ghL 𝑥2 − (𝑏3 − 3𝑏𝑐)𝑥 + 𝑐3 = 0 

vdf;fhl;Lf. ,jpypUe;J (1 + 𝛼3), (1 + 𝛽3) vd;gtw;iw %yq;fshff; nfhz;l 

,Ugbr;rkd;ghl;il ca;j;jwpf.  

 

 b)  𝑓(𝑥) ≡  𝑥2 + (𝜆 + 2)𝑥 + 2𝜆 vd;f. 𝜆 𝜖 ℝ  

  (i) 𝜆 ,d; vy;yh nka;g;ngWkhdq;fSf;Fk; 𝑓(𝑥) = 0 ,d; %yq;fs; nka;ahdit 

vdf;fhl;Lf.  

  (ii) 𝑓(𝑥) = 0 ,d; %yq;fspd; tpj;jpahrk; 1 Mf ,Ug;gpd; 𝜆 ,d; rhj;jpakhd 

ngWkhdq;fisf; fhz;f. 

 

 c)  𝑔(𝑥)  ≡  𝑥3 − 3𝑥 + 5 vd;f. 𝑔(𝑥) I (𝑥2 − 3𝑥 + 2) My; tFf;Fk; NghJ ngwg;gLk; kPjp 

(4𝑥 − 1) vdf; fhl;Lf. ,jpypUe;J 𝑥2 − 7𝑥 + 6 I Vfgupkkhzf; fhuzpfspd; ngUf;fkhfj; 

jUf.  

 

12) a) 𝑥 ≠ 0 ,w;F 𝑓(𝑥) =  
3𝑥2−1

𝑥3  vdf; nfhs;Nthk;. 𝑥 ≠ 0 ,w;F 𝑓′(𝑥) = − 
3(𝑥2−1)

𝑥4  vdf;fhl;Lf. 

𝑥 ≠ 0 ,w;F 𝑓′′(𝑥) =  
6(𝑥2−2)

𝑥5  vdj;jug;gl;Ls;sJ. mZFNfhLfs;> jpUk;gw;Gs;spfs;> 

tpgj;jpg;Gs;spfs; Mfpatw;iwf; fhl;b 𝑦 = 𝑓(𝑥) ,d; tiuigg; gUk;gbahf tiuf. 

 

 b) %baw;w xU nrt;tl;l cUisf; nfhs;fynkhd;W 729𝜋 𝑚3 nfhs;ssitf; 

nfhz;bUf;FkhW cUthf;fg;gl Ntz;bAs;sJ. nfhs;fyj;jpd; ntspNkw;gug;gsT 

,opthf ,Ug;gjw;F mjd; MiuiaAk; cauj;ijAk; fhz;f.  

 

13) Gs;sp 𝑃 (𝛼, 𝛽) ,ypUe;J Neu;NfhL 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 ,w;F tiuag;gLk; nrq;Fj;jpd; ePsk; 

|𝑎𝛼+𝑏𝛽+𝑐|

√𝑎2+𝑏2
 vdf; fhl;Lf.  

 

 juk; :- 12 (2021) ,ize;jfzpjk; -B 

FWC 

tlkhfhzf; fy;tpj; jpizf;fsj;Jld; ,ize;J 
njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk;    
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,jpypUe;J Neu;NfhLfs; 𝑎1𝑥 + 𝑏1𝑦 + 𝑐1 = 0, 𝑎2𝑥 +  𝑏2𝑦 +  𝑐2 = 0 vd;gd ,ilntl;Lk; 

Nfhzq;fspd; ,U $whf;fpfspd; rkd;ghLfs;.  

  
𝑎1𝑥+ 𝑏1𝑦+ 𝑐1

√𝑎1
2+𝑏1

2
=  ± 

𝑎2𝑥+ 𝑏2𝑦+ 𝑐2

√𝑎2
2 + 𝑏2

2
 vdf; fhl;Lf.  

 

rha;rJuk; ABCD ,d; gf;fq;fs; AB, AD Mfpatw;wpd; rkd;ghLfs; KiwNa 

4𝑥 − 3𝑦 − 5 = 0, 𝑦 − 1 = 0 MFk;. BÂD xU tpupNfhzkhFk;. NkYk; BD MdJ (3,4) vd;Dk; 

Gs;spapD}L nry;fpd;wJ.  

(i) %iytpl;lk; AC apd; rkd;ghl;ilf; fhz;f.  

(ii) %iytpl;lk; BD apd; rkd;ghl;ilf; fhz;f.  

(iii) gf;fq;fs; BC, CD Mfpatw;wpd; rkd;ghLfisf; fhz;f.  

 

14) a) cos 2𝜃 = 1 − 2𝑠𝑖𝑛2𝜃  vdTk; sin 3𝜃 = 3 sin 𝜃 − 4 𝑠𝑖𝑛3 𝜃  vdTk; fhl;Lf. 

,jidg;gad;gLj;jp cos 2𝜃 − sin 3𝜃 =  4𝑡3 −  2𝑡2 − 3𝑡 + 1 vdf;fhl;Lf. ,q;F 𝑡 = sin 𝜃 

𝜋

2
 ≤  𝜃 ≤  

3𝜋

2
 ,w;F cos 2𝜃 − sin 3𝜃 = 0 Ij; jPu;f;f. ,jpypUe;J rkd;ghL 

4𝑡3 − 2𝑡2 − 3𝑡 + 1 = 0 ,d; %d;W %yfq;fis vOjp rkd;ghL 4𝑡2 + 2𝑡 − 1 = 0 ,d; 

%yfq;fs; sin
9𝜋

10
=  

√5−1

4
 vd;gij ca;j;jwpf.  

 

 b) Kf;Nfhzp xd;wpd; Nfhzq;fs; 𝜃,
𝜋

2
− 2𝜃,

𝜋

2
+ 𝜃 ck; mtw;wpw;F vjpNu cs;s gf;fq;fs; 

KiwNa 𝑝 − 𝑞,
𝑃

√𝑃2+𝑞2
, 𝑝 + 𝑞 ck; MFk;. ,q;F 𝑝 > 2𝑞 > 0 MFk;. cos 𝜃 =  

(𝑝+𝑞)

√2(𝑝2+𝑞2)
 vdf; 

fhl;Lf. sin 𝜃 , cos 2𝜃 ,w;Fkhd xj;jNfhitfisg; ngWf. 𝑞 =
1

2√2
 vd;gij ca;j;jwpf.  

 

15) a)  O vd;w epiyj;j Gs;spapypUe;J Neu;Nfhl;by; ,aq;Fk; Jzpf;if A ,d; ,lg;ngau;r;rp 

x MdJ Neuk; t ,y; 𝑥 = (𝑡 − 1)(𝑡 − 5) vd;gjhy; jug;gLfpwJ.  

(i) t = 0 ,ypUe;J t = 6 tiuf;Fkhd NtfNeu tiuig tiuf.  

(ii) t = 0 ,ypUe;J t = 4 tiuahd ,lg;ngau;r;rp ahJ?  

(iii) t = 0 ,w;Fk; t = 4 ,w;Fk; ,ilahd ruhrupNtfk; ahJ? 

 b)  ez;gfy; 12 kzpf;F O vd;w Gs;spf;F Nkw;Nf 12 km J}uj;jpy; 12 𝑘𝑚ℎ−1 Ntfj;jpy; A 

vd;w fg;gy; fpof;Nf nrd;W nfhz;bUe;jJ. mNj Neuk; B vd;w fg;gy; O ,w;F tlf;Nf 

4√3 𝑘𝑚 J}uj;jpy; 12√3 𝑘𝑚ℎ−1 Ntfj;Jld; njw;F Nehf;fp nrd;W nfhz;bUe;jJ.  

  (i)  A d; B njhlu;ghf Ntfk; ahJ?  

  (ii) ,tw;wpw;F ,ilahd kpff; fpl;ba J}uk; ahJ? 
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16) a) Gs;sp O it cw;gj;jpahf nfhz;L xU Jzpf;if (4√3 𝑖 + 4𝑗)𝑚𝑠−1 Ntfj;Jld; O tpy; 

,Ue;J tPrg;gLfpd;wJ. epyj;jpypUe;J O, 30 cm cauj;jpYs;sJ. gwj;jypd; NghJ  

(i) Jzpf;ifapd; vwpaw;ghijapd; rkd;ghL  

𝑦 =  
𝑥

√3
−  

49𝑥2

480
 vdf; fhl;Lf.  

(ii) gwj;jypd; NghJ O ,ypUe;J 4m fpilj;J}uj;jpYs;s Gs;sp Clhf Jzpf;if nry;Yk; 

vdpd; epyj;jpypUe;J mg;Gs;spapd; cauj;ijf; fhz;f.  

 

 b) ABC vd;gJ M jpzpTila ,Ug;gpd; jpzpT ikaj;jpD}lhd FWf;F ntl;ilf; 

Fwpf;fpd;wJ. 𝐴𝐵̂𝐶 =  𝛼 MFk; BC xg;gkhd fpilNkirapy; itf;fg;gl;L xg;gkhd Kfk; 

AB ,d; kPJ m jpzpTs;s Jzpf;if itf;fg;gl;L nkJthf tplg;gLk;.  

  (i)  Mg;gpd; kPJ nraw;gLk; tpirfis Fwpj;Jfhl;Lf.  

  (ii) Mg;G> Jzpf;iffspd; Mu;KLfy;fis Jzptjw;F Njitahd rkd;ghLfis vOJf.  

(iii) Mg;gpd; Mu;KLfy;> Mg;G rhu;ghd Jzpf;ifapd; Mu;KLfy; vd;gtw;iwf; fhz;f. 

  

17) a) O Fwpj;J A, B vs;w Gs;spfspd; jhdf;fhtpfs; KiwNa 𝑎, 𝑏 vdpd; AB vd;w 

Neu;Nfhl;bYs;s vg;Gs;spapd; jhdf;fhtpiaAk; 𝜆𝑎 + (1 − 𝜆)𝑏 vd vOjyhk;. vdf;fhl;Lf.  

A, B, C vd;w Gs;spfspd; jhdf;fhtpfs; KiwNa 𝑎 , 𝑏, 2(𝑏 − 𝑎) MFk;. D vd;w Gs;spapd; 

jhdf;fhtp 
2

3
𝑏 MFk;.  

I. A, D, C xNu Neu;Nfhl;bYs;sJ vdf; fhl;Lf.  

 AC, OB ,ilntl;Lk; Gs;spia ca;j;jwpf. 

II. OA, CB vd;gd re;jpf;Fk; Gs;spapd; jhdf;fhtpiaf; fhz;f.  

 

 b) ABCDEF Xu; xOq;fhd mWNfhzp – O mjd; ikak; gf;fePsk; a.MFk; 1, 2, 3, 𝜆, 𝜇, 𝜈 𝑁 

tpirfs; KiwNa AB, BC, CD, ED, EF, AF topNa jhf;Ffpd;wd.  

 I.  njhFjp rkepiyapypUe;J 𝜆, 𝜇, 𝜈 vd;gtw;iwf;fhz;f.  

 II. 𝜆, 𝜇, 𝜈  vd;w tpirfs; ePf;fg;gl;L O Clhd xU jstpirAk;> ,izAk; Nru;f;fg;gbd; 

njhFjp rkepiyailAk; vdpd;.  

i. Nru;f;fg;gl;l tpirapd; gUkidAk; jpiriaAk; ,iziaAk; fhz;f. 


