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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) 𝑓 𝑥 ≡ 3𝑥2 + 6𝑘𝑥 + 4𝑘2 + 1  vd;w ,Ugbr; rhu;gpd; ,opTg; ngWkhdk; 5 vdpd; 

khwpyp 𝑘 ,d; ngWkhdq;fisf; fhz;f.  

.................................................................................................................................................
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.................................................................................................................................................  

 

(2) rkdpyp   
 𝑥(𝑥2+𝑥−4)

𝑥2+1
 ≥  −𝑥   Ij; jpUg;jpahf;Fk;  x ,d; nka;g;ngWkhdq;fis fhz;f. 
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(3) 𝑎, 𝑏 ∈ 𝑅+ −  1   vdf;nfhs;Nthk;. log𝑎 𝑎
2𝑏2 + log𝑏 𝑎

2𝑏2 = 9 vdpd; log𝑎 𝑏 If; 

fhz;f.  

.................................................................................................................................................

.................................................................................................................................................

.................................................................................................................................................
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(4) lim𝑥→0
1+𝑐𝑜𝑠𝑥−𝑐𝑜𝑠2𝑥−𝑐𝑜𝑠3𝑥

𝑥 𝑠𝑖𝑛  𝑥
= 6 vdf; fhl;Lf. 

.................................................................................................................................................
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(5)   
1+sin 2𝜃−cos 2𝜃

1+sin 2𝜃+cos 2𝜃
= 𝑡𝑎𝑛 𝜃 vdf; fhl;Lf.,jpypUe;J tan

𝜋

8
=  2 − 1 I ca;j;jwpf 

.................................................................................................................................................
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(6) fpilj;jiuapypUe;J ntt;NtW cauq;fspy; xNu Neuj;jpy; ,U fw;fs; 

tpotplg;gl;ld. mit fpilj;jiuia milAk; Neuq;fspd; tu;f;fq;fSf;F 

,ilapyhd tpfpjk;. fpilj; jiuapypUe;J mit tpotplg;gLk; 

cauq;fSf;fpilapyhd tpfpjj;jpw;F rkd; vdf;fhl;Lf. 
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(7)   ABCD Xu; ,izfukhFk;. A, B, C vd;gtw;wpd; jhdf;fhtpfs; KiwNa cba ,,   

MFk;. D apd; jhdf;fhtpia cba ,,  rhHghf fhz;f. 
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(8) 𝑎 , 𝑏  vd;gd cs;s jsj;jpw;F nrq;Fj;jhd myFf; fhtp 𝑛  vdpd;  𝑎  ∧   𝑏   

tiuaiw nra;J 𝑛 =  
 𝑎 ∧ 𝑏 

 𝑎  ∧ 𝑏  
 vdf; fhl;Lf. 
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(9) 𝐴, 𝐵 vd;Dk; Gs;spfspy; 𝑃, 𝑄  𝑃 > 𝑄  vd;Dk; xj;j rkhe;;ju tpirfs; jhf;Fk; 

NghJ cz;lhFk; tpisAs; tpirahdJ AB I C ,y; re;jpf;fpd;wJ. tpirfis 

xd;Wf;nfhd;W ,lk; khw;Wk; NghJ Gjpa tpisAs;  𝐴𝐵 I 𝐷  ,y; re;jpf;Fk; 

vdpd;>  𝐶𝐷 =   
𝑃−𝑄

𝑃+𝑄
  𝐴𝐵 vdf; fhl;Lf.  

................................................................................................................................................. 

................................................................................................................................................. 
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................................................................................................................................................. 

 
 

(10) Kf;Nfhzk; 𝐴𝐵𝐶 ,d; cs;tl;l ikak;  𝐼 Mf 𝐼𝐴     , 𝐼𝐵     , 𝐼𝐶        topNa  𝑃, 𝑄, 𝑅 

tpirfs; jhf;Fk; NghJ njhFjp rkepiyapy; ,Ug;gpd;>  

𝑃𝑠𝑒𝑐 𝐴 2 = 𝑄𝑠𝑒𝑐 𝐵 2 = 𝑅𝑠𝑒𝑐 𝐶 2  vdf; fhl;Lf. 
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gFjp – B 

(11) (a)  𝑎, 𝑏, 𝑐, ∈ 1𝑅 ,w;F ∝, 𝛽 vd;gd ,Ugbr;rkd;ghL>  

 𝑥 − 𝑎  𝑥 − 𝑏 +  𝑥 − 𝑎  𝑥 − 𝑐 +   𝑥 − 𝑏  𝑥 − 𝑐 = 0 ,d; %yfq;fs; vdf; 

nfhs;Nthk;. 

(i) ∝, 𝛽  vd;gd nka;ahdit vdf; fhl;Lf.  

(ii) 𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 ≠ 0  vdpd; 
1

∝
,

1

𝛽
 %yfq;fshff; nfhz;l rkd;ghl;il 

ca;j;jwpf. 

 

 (b) 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 (𝑎 ≠ 0) vd;Dk; rkd;ghl;bd; %yq;fs; ∝, 𝛽 vd;gd nka;ahfTk; 

vjpu;f;Fwpfis cilajhfTk; ,Ug;gpd; ∝ (𝑥 − 𝛽)2 + 𝛽  𝑥−∝ 2 = 0   

  vd;Dk; rkd;ghl;bd; %yq;fSk; nka;ahfTk; vjpu;f;Fwpfis cilajhfTk; 

,Uf;Fk; vdfhl;Lf.   

 

 (c) gy;YWg;gp 𝑥3 − 2𝑥2 + 2𝑥 − 2  [  (𝑥2 − 𝑥 − 2) ,dhy; tFf;f tUk; kPjpiaf; 

fhz;f. ,jpypUe;J 𝑥3 − 2𝑥2 − 𝑥 + 2  ,d; Vfgupkhzf; fhuzpfis caj;;jwpf. 

  

    

(12) (a) 𝑥, 𝑦 ∈ 𝑅+  vdpd;  𝑥 +  𝑦 ≥ 2 𝑥𝑦 vdf; fhl;Lf.  

𝑎, 𝑏, 𝑐 ∈ 𝑅+  vdpd;  

i.  𝑎 + 𝑏  𝑏 + 𝑐  𝑐 + 𝑎 ≥ 8 𝑎𝑏𝑐 vdTk;  

ii. 
𝑎2

𝑏
+

𝑏2

𝑐
+

𝑐2

𝑎
 ≥ 𝑎 + 𝑏 + 𝑐 vdTk;  

fhl;Lf. 
 

  (b)  log𝑎 𝑏 log𝑏 𝑐 = log𝑎 𝑐  vdf; fhl;Lf. 

  log𝑎 𝑏 =
1

log 𝑏 𝑎
  I ca;j;jwpf. 

  𝑃 =
log 𝑚 𝑥

log 𝑎 𝑥
, 𝑞 = 

log 𝑚 𝑦

log 𝑏 𝑦
, 𝑟 =

log 𝑚 𝑥𝑦

log 1
𝑎𝑏

𝑥𝑦
  vdf; nfhs;Nthk;. 

  𝑝 + 𝑞 + 𝑟 = 0 vdf;fhl;b 𝑝3 + 𝑞3 + 𝑟3 = 3𝑝𝑞𝑟  vd;gij ca;j;jwpf. 
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(13) (a) gpd;tUtdtw;wpy; 
𝑑𝑦

𝑑𝑥
 [f; fhz;f. 

(i)         𝑦 = ln⁡(𝑥 +  1 + 𝑥2) 

(ii) 𝑦 = 𝑎𝑐𝑜𝑠3𝜃, 𝑥 = 𝑎𝑠𝑖𝑛3𝜃  

(iii) 𝑦 = 𝑥𝑥2+1 

 (b) 

(i) 𝑦 = cos 𝑐𝑜𝑠𝑥  vdpd; 
𝑑2𝑦

𝑑𝑥 2 − 𝑐𝑜𝑡𝑥 
𝑑𝑦

𝑑𝑥
+ 𝑦 𝑠𝑖𝑛2𝑥 = 0 vdf; fhl;Lf. 

(ii) 𝑦 = (𝑐𝑜𝑠−1𝑥)2 vdpd;  1 − 𝑥2  
𝑑𝑦

𝑑𝑥
 

2

= 4𝑦 vdTk; 

(iii)   1 − 𝑥2  
𝑑2𝑦

𝑑𝑥 2 − 𝑥
𝑑𝑦

𝑑𝑥
− 2 = 0 vdTk; fhl;Lf.  

 

    
   

(14) (a) gpd;tUk; jpupNfhzfzpj rkd;ghLfis jPu;f;f. 

(i) 2 𝑆𝑖𝑛2𝑥 − 𝑆𝑖𝑛𝑥 +  3 2𝑐𝑜𝑠𝑥 − 1 = 0  

(ii) 𝑆𝑖𝑛𝑥 + 𝐶𝑜𝑠𝑥 = 𝑆𝑖𝑛
𝜋

12
+ 𝐶𝑜𝑠

𝜋

12
 

 (b) ahjhapDk; xU Kf;Nfhzp 𝐴𝐵𝐶 ,w;F ird; newpiaf; $Wf. 

(i) 𝑎 =  𝑏 − 𝑐 𝐶𝑜𝑠 
𝐴

2
𝐶𝑜𝑠𝑒𝑐  

𝐵−𝐶

2
  vdTk;  

(ii) 𝐶𝑜𝑡  
𝐵−𝐶

2
 =  

𝑏+𝑐

𝑏−𝑐
 tan

𝐴

2
 vdTk; epWTf.  

 (c) 𝑥 > 0 ,w;F 𝑡𝑎𝑛−1 2𝑥 + 𝑡𝑎𝑛−1 3𝑥 =
𝜋

4
 Ij; jPu;f;f.  

   

(15)  
 

(i) fpilj;jiuapy; cs;s xU Gs;sp 𝑂  ,Ue;J 𝑢 Ntfj;Jld; 𝛼 Vw;wf; Nfhzj;jpy; 

epiyf;Fj;Jj; jsj;jpy; vwpag;gLk; Jzpf;if xd;wpd; flitapd; rkd;ghL  

𝑦 =
−𝑡𝑎𝑛𝛼

𝑅
  𝑥 −

𝑅

2
 

2

+
𝑅

4
𝑡𝑎𝑛𝛼 vd vOjyhk; vdf; fhl;Lf. 

,q;F 𝑂 ,d; Clhd fpilepiyf;Fj;J mr;Rf;fs; KiwNa 𝑥, 𝑦 mr;Rf;fs; 

MfTk; 𝑅 MdJ 𝑂 ,d; Clhd Jzpf;ifapd; fpiltPr;R vdTk; nfhs;f.  
 

(ii) vwpay; fjpia  𝑘𝑢 Mf mjpfupj;J vwpay; Nfhzj;ij  𝜆 My; Fiwf;Fk; NghJ 

fpiltPr;R 𝑅ı  vdpd; 𝑅, 𝑅ı ,w;F ,ilapyhd njhlu;ig ngWf. 

(iii)  𝑖 ,  𝑖𝑖  Mfpa ,U re;ju;g;gq;fspYk; Jzpf;if milAk; mjpAau; cauk; 

khwhJ vdpd; 𝐶𝑜𝑠𝑒𝑐𝜆 = 𝑘 𝑐𝑜𝑡𝜆 − 𝑐𝑜𝑡𝛼  vdTk; fhl;Lf. 
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(16) (a)  𝑎 , 𝑏  vd;gd g+r;rpakw;w rkhe;jukw;w fhtpfshfTk;  𝜆, 𝜇  vz;zpfshfTk; 

,Uf;f 𝜆𝑎 + 𝜇𝑏 = 0 vdpd; 𝜆 = 0 mj;Jld; 𝜇 = 0 vdf; fhl;Lf. 

OACB ,izfuk;. 𝑂𝐴      =  𝑎, 𝑂𝐵      = 𝑏 vd;f.
𝑂𝑃

𝑂𝐵
=

1

2
 ,
𝑂𝑄

𝑂𝐴
=

2

3
 vdpd; 

 𝐵𝐴      , 𝑃𝑄       [  𝑎 , 𝑏 rhu;gpy; fhz;f. 

i. 𝑃𝑅      = 𝜆𝑃𝑄      , 𝐵𝑅      = 𝜇𝐵𝐴       MFkhW 𝑃𝑅      , 𝐵𝑅       I vOJf. ,q;F 𝜆, 𝜇 vz;zpfs; 

ii. Kf;Nfhzp 𝐵𝑃𝑅 ,y; fhtpf; $l;ly; tpjpiag; gad;gLj;jp 𝜆, 𝜇 [ fhz;f. 

iii. 𝐵𝑅: 𝑅𝐴, 𝑃𝑅 ∶ 𝑅𝑄 vd;gtw;iwf; fhz;f. 𝑂𝑅        I  𝑎 , 𝑏 ,y; fhz;f.   
 

(b) Kf;Nfhzp 𝐴𝐵𝐶 ,y;  𝐵𝐶 ,d; eLg;Gs;sp 𝐷 MfTk; 𝐴𝐷      = 𝑎 , 𝐵𝐷       = 𝑏 vdTk; 

jug;gLk; NghJ 𝐴𝐵        ,  𝐴𝐶       vd;gtw;iw  𝑎 , 𝑏 ,y; fz;L vz;zpg; ngUf;fj;ijg; 

gad;gLj;jp 𝐴𝐵2 + 𝐴𝐶2 = 2𝐴𝐷2 + 2𝐵𝐷2 vdf; fhl;Lf. 

  

 
 

(17) (a) 𝑃, 𝑄 vd;gd ,U epfuhr; rkhe;ju tpirfs; KiwNa> A, B ,y; nraw;gLk; NghJ  

𝑃 < 𝑄 tpisAs; tpirahdJ 𝐴𝐵 I  C ,y; re;jpf;fpd;wJ. tpir  𝑃 I  2𝑃 Mf 

(2𝑃 > 𝑄) khw;wpdhy; 2𝑃 ,dJk; 𝑄 ,dJk; tpisAs; tpirahdJ 𝐴𝐵 I  𝐷 

,y; re;jpf;fpd;wJ. Gs;sp 𝐵 MdJ 𝐶𝐷 ,d; eLg;Gs;spahf mikAk; vdpd;  

𝑃:𝑄 = 3: 4  vdf;fhl;Lf.  

 
 

(b)   𝑙   ePsKila  𝐴𝐵 vd;Dk; ePs ,ionahd;wpd; Kidfs;  𝐴, 𝐵 vd;gd 𝑎 

,ilj;J}uj;jpy; xNu fpil kl;lj;jpYs;s Gs;spfSf;F ,izf;fg;gl;L 

mjDhlhf 𝑤 epiwAila rpwpa tisak; Nfhu;f;fg;gl;Ls;sJ. 

tisakhdJ  𝐵 ,w;F epiyf;Fj;jhf fPNo 𝐶 vDk; Gs;sapy; rkepiy 

milAkhW fpil tpir 𝐹 xd;W tisaj;jpw;F gpuNahfpf;fg;gLfpd;wJ.  

i. 𝐵𝐶, 𝐶𝐴 ,d; ePsq;fisf; fhz;f.  

ii. jFe;j tpir Kf;Nfhzpia njupT nra;J 𝐹 =
𝑎𝑤

𝑙
 vdTk;> ,ioAs;s 

,Oit 𝑤  
𝑙2+𝑎2

2𝑙2   vdTk; fhl;Lf. 
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