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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)  𝑓𝑓(𝑥𝑥) = �
2

 𝑥𝑥 + 1
−2

   
;
;
;
   

 𝑥𝑥 < −1  vdpd;
−1 ≤ 𝑥𝑥 < 1
𝑥𝑥 ≥ 1 vdpd;

 vdpd; 

𝑓𝑓(𝑥𝑥) vDk; rhu;gpd; tiuig tiue;J Ml;rp> tPr;R vd;gtw;iwf; fhz;f. 
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(2) 𝑥𝑥 ,d; vy;yh nka;g; ngWkhdq;fSf;Fk;  𝑚𝑚𝑚𝑚2 − 4𝑥𝑥 + 3𝑚𝑚 + 1 > 0 MFk;. tifapy; 

𝑚𝑚 ,d; jPu;Tj; njhiliaf; fhz;f.  
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................................................................................................................................................... 

 
 
 

(3) rkdpyp 𝑥𝑥
2𝑥𝑥−1

 ≥ 1  Ij; jpUg;jpg;gLj;Jk; 𝑥𝑥 ,d; nka;g; ngWkhdq;fspd; 

njhiliaf; fhz;f. 
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(4) 1
(𝑥𝑥−1) (𝑥𝑥+2)

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

(𝑥𝑥−1)(𝑥𝑥+2)
   Ig; gFjpg; 

gpd;dq;fshf;Ff. 

.................................................................................................................................................................................
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.................................................................................................................................................................................
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.................................................................................................................................................................................
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(5) 𝑎𝑎, 𝑏𝑏 ∈ 𝐼𝐼𝑅𝑅+ − {1} ,w;F 𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑎𝑎2𝑏𝑏3 = 7
3
 vdpd;> 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏𝑎𝑎3𝑏𝑏2 ,d; ngWkhdj;ijf; fhz;f. 

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

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

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

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

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

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

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

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

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



juk; - 12 (2017) March - 2016 4 ,ize;j fzpjk; - (gFjp - A) 
 

 

(6) xU Jzpf;if 7𝑚𝑚𝑚𝑚−1 vd;Dk; fjpAld; epiyf;Fj;jhf Nky;Nehf;fp vwpag;gl;L> xU 

nrf;fdpd; gpd; ,uz;lhtJ Jzpf;if mNj Gs;spapy; ,Ue;J mNj fjpAld; 

epiyf;Fj;jhf Nky;Nehf;fp vwpag;gLfpd;wJ. ,U Jzpf;iffSk; vq;Nf re;jpf;Fk; 

vdf; fhz;f. (𝑔𝑔 = 10 𝑚𝑚𝑠𝑠−2 vd;f.) 
.................................................................................................................................................................................

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

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

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

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

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

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

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

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

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

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

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

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

(7) tiyg;ge;jhl;l jplypy; O vd;w Gs;spapy; ,Ue;J xU ge;J  4√3, 4 𝑚𝑚𝑚𝑚−1  vd;w 
fpil> epiyf;Fj;J Ntfq;fSld; epiyf;Fj;jhd tiyf;F nrq;Fj;jhd jsj;jpy; 

tPrg;gLfpwJ. O fpil epyj;jpypUe;J 30 𝑐𝑐𝑐𝑐 cauj;jpYk; tiy 4 𝑚𝑚 J}uj;jpYk; 

cs;sJ. O Clhd fpil> epiyf;Fj;J mr;Rf;fs; gw;wp ge;jpd; vwpaw; ghijapd; 

rkd;ghL 𝑦𝑦 =   𝑥𝑥
√3
−  49

480
 𝑥𝑥2 vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

(8) 𝐴𝐴,𝐵𝐵,𝐶𝐶 vd;gtw;wpd; jhdf;fhtpfs; KiwNa 60𝒾𝒾 +  3𝑗𝑗, 40𝒾𝒾 − 8𝑗𝑗, 𝜆𝜆𝜆𝜆 − 52𝑗𝑗 MFk;. 

(i) 𝐴𝐴,𝐵𝐵,𝐶𝐶 Neu;Nfhl;by; ,Ug;gpd;> 𝜆𝜆 If; fhz;f. 

(ii) 𝐴𝐴𝐴𝐴 I gpupf;Fk; tpfpjk; ahJ? 
 

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

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

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



juk; - 12 (2017) March - 2016 5 ,ize;j fzpjk; - (gFjp - A) 
 

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

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

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

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

(9) 𝑃𝑃, 𝑄𝑄 vd;gd epfu;j;j rkhe;ju tpirfs; MFk;.  𝑃𝑃 MdJ 𝑎𝑎 J}uj;jpD}lhf 

,lg;ngau;r;rp mile;jhy; 𝑃𝑃, 𝑄𝑄 vd;gtw;wpd; tpisAs; 
𝑃𝑃𝑃𝑃

𝑃𝑃 + 𝑄𝑄
 J}uj;jpD}lhf 

,lg;ngau;r;rp milAk; vdf; fhl;Lf.  

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

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

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

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

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

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

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

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

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

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

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

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

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

(10)  epiyj;j Gs;sp O ,w;F ,izf;fg;gl;l OA vd;w ePsh ,ioapd; kW Edp A ,y; 
10 N epiw fl;lg;gl;Ls;sJ. OA MdJ epiyf;Fj;Jld; 300 Nfhzj;ij 

mikf;FkhW A ,w;F 5 N ,Otpir gpuNahfpf;fg;gLfpwJ. njhFjp rkepiyapy; 

,Ug;gpd; ,t;tpirapd; jpiriaf; fhz;f.   

.................................................................................................................................................................................
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gFjp – B 
 

(11) (a) 𝑥𝑥2 − 𝑝𝑝𝑝𝑝 + 𝑞𝑞 = 𝑜𝑜 ,d; %yq;fs; ∝, 𝛽𝛽 MFk;. 
i) ∝2+ 𝛽𝛽2    ii) ∝3+ 𝛽𝛽3     iii) ∝5+ 𝛽𝛽5 
vd;gtw;iw 𝑝𝑝, 𝑞𝑞 ,d; rhu;gpy; fhz;f. 

 

 (b) 𝑥𝑥2 + 𝑐𝑐𝑐𝑐 + 𝑎𝑎𝑎𝑎 = 0,   𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐𝑐𝑐 = 0 vDk; ,U ,Ugbr; rkd;ghLfs; nghJ 

%yk; xd;iwf; nfhz;Ls;snjdpd;> 𝑎𝑎 + 𝑏𝑏 + 𝑐𝑐 = 0 vdf; fhl;Lf. 
   mj;Jld;> mtw;wpd; kw;iwa %yq;fs; 𝑥𝑥2 + 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏 = 0 vd;gjd; 

%yq;fshFk; vdf; fhl;Lf. 

 

 (c) 𝑓𝑓(𝑥𝑥) ≡ 𝑥𝑥4 − 6𝑥𝑥3 + 14𝑥𝑥2 − 14𝑥𝑥 + 5 vdf; nfhs;Nthk;. 
  kPjpj; Njw;wj;ij kPz;Lk; kPz;Lk; gad;gLj;jp (𝑥𝑥 − 1)2 MdJ 𝑓𝑓(𝑥𝑥) ,d; xU 

fhuzpnadf; fhl;Lf. 

 

  𝑓𝑓(𝑥𝑥) I tbtk; (𝑥𝑥 − 𝑎𝑎)2 (𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐) ,y; vLj;Jiuf;f;  ,q;F 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 vd;gd 
Jzpag;gl Ntz;ba khwpypfshFk;. 

  𝑥𝑥 ,d; nka;g; ngWkhdq;fSf;Fk; 𝑓𝑓(𝑥𝑥) ≥ 0 vd ca;j;jwpf. 

      
(12) (a) gpd;tUtdtw;wpd; ngWkhdq;isf; fhz;f. 

(i)  lim 
x → ∝   2𝑥𝑥

2+ 3
3𝑥𝑥2+2

         (ii) lim 
x →  2 

�2𝑥𝑥 + 5 − 3
𝑋𝑋−2

 

 

(iii) 
lim 

x →  π
A

 √2 𝐶𝐶𝐶𝐶𝐶𝐶 𝑥𝑥− 1
cos  𝑥𝑥 −𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

                   (iv) lim 
𝑥𝑥 →  0 2 sin 𝑥𝑥 + 3sin  2𝑥𝑥

4 sin 𝑥𝑥+5 𝑠𝑠𝑠𝑠𝑠𝑠 3𝑥𝑥
 

 

 (b)  (i) 𝑥𝑥 = 2 (𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 + 𝜃𝜃𝜃𝜃𝜃𝜃𝜃𝜃 𝜃𝜃), 𝑦𝑦 = 2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝜃𝜃𝜃𝜃𝜃𝜃𝜃𝜃 𝜃𝜃 vdpd; 𝜃𝜃 = 𝜋𝜋
4
 ,y; 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
   

    If; fhz;f. 

 

  (ii) 𝑦𝑦 = 𝑥𝑥 tan𝑦𝑦 vdpd;> 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑦𝑦
𝑥𝑥− 𝑥𝑥2− 𝑦𝑦2

  vdf; fhl;Lf. 
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   ,jpypUe;J (𝑥𝑥 −  𝑥𝑥2 −  𝑦𝑦2) 𝑑𝑑
2𝑦𝑦

𝑑𝑑𝑥𝑥2
=  2 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
 (𝑥𝑥 + 𝑦𝑦 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
) vdf; fhl;Lf. 

 

 

(13) (a) 𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 − 𝑡𝑡𝑡𝑡𝑡𝑡 𝜃𝜃 = 2 𝑐𝑐𝑐𝑐𝑐𝑐 2𝜃𝜃 vdf;fhl;b>  

𝑡𝑡𝑡𝑡𝑡𝑡  𝜃𝜃 + 2 𝑡𝑡𝑡𝑡𝑡𝑡 2𝜃𝜃 + 4 𝑡𝑡𝑡𝑡𝑡𝑡 4𝜃𝜃 = 𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 − 8 𝑐𝑐𝑐𝑐𝑐𝑐 8𝜃𝜃 vd;gij ca;j;jwpf. 

 

  (b) 𝑐𝑐𝑐𝑐𝑐𝑐 ∝ 𝑐𝑐𝑐𝑐𝑐𝑐 𝛽𝛽 = 𝑘𝑘 vdpd;  

  (𝑘𝑘 + 1)𝑐𝑐𝑐𝑐𝑐𝑐 (∝ +𝛽𝛽) = (𝑘𝑘 − 1) cos  (∝ −𝛽𝛽) vdf; fhl;Lf.  

  ,jpypUe;J 𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 𝑐𝑐𝑐𝑐𝑐𝑐 �𝜃𝜃 − 𝜋𝜋
3
� =  −1

3
 vDk; rkd;ghl;ilj; jPu;f;f. 

 

 (c) 𝑡𝑡𝑡𝑡𝑡𝑡−1 �𝑎𝑎
𝑥𝑥
� +  𝑡𝑡𝑡𝑡𝑡𝑡−1 �𝑏𝑏

𝑥𝑥
� =  𝜋𝜋

2
 vdpd; 𝑥𝑥2 = 𝑎𝑎𝑎𝑎 

 

  (d) 𝑠𝑠𝑠𝑠𝑠𝑠−1 𝑥𝑥, 𝑠𝑠𝑠𝑠𝑠𝑠−12𝑥𝑥 vd;gd Neu;f; $u;q;Nfhzq;fshf ,Uf;f 

  𝑠𝑠𝑠𝑠𝑠𝑠−1 𝑥𝑥 + 2𝑠𝑠𝑠𝑠𝑠𝑠−12𝑥𝑥 = 𝜋𝜋
2
 vdpd;>  

  𝑥𝑥 =  √33−1
16

 vdf; fhl;Lf. 

 

(14) (a) xU Kf;Nfhzpf;F toikahd FwpaPl;Lld; ird; tpjpiaAk; Nfhird; 

tpjpiaAk; $Wf. 

xU Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 ,y; 𝐵𝐵� = 3𝐶̂𝐶 vdpd;>  

𝑐𝑐𝑐𝑐𝑐𝑐 𝐶𝐶 =  �𝑏𝑏+𝑐𝑐
4𝑐𝑐
 vdTk; 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴

2
= 𝑏𝑏−𝑐𝑐

2𝑐𝑐
 vdTk; fhl;Lf. 

 

 (b) Kf;Nfhzp 𝐴𝐴𝐴𝐴𝐴𝐴 ,y; gf;fq;fs; 𝐴𝐴𝐴𝐴,𝐵𝐵𝐵𝐵,𝐶𝐶𝐶𝐶 ,d; ePsq;fs; KiwNa 

7 𝑐𝑐𝑐𝑐, 2 𝑐𝑐𝑐𝑐, 𝑏𝑏 𝑐𝑐𝑐𝑐 MFk;. 𝐴𝐴𝐴𝐴𝐴𝐴 = 300 vdpd;>  
 

  𝑏𝑏2 − 2√3 𝑏𝑏 − 45 = 0 vdf; fhl;b> 𝑏𝑏 If; fhz;f. 

 

sin𝐵𝐵 =  5√3
14
 vdf; fhl;Lf. 

 

 (c) 𝐴𝐴 + 𝐵𝐵 + 𝐶𝐶 = 𝜋𝜋 vdpd;>  
 

  𝑠𝑠𝑠𝑠𝑛𝑛2𝐴𝐴 + 𝑠𝑠𝑠𝑠𝑛𝑛2𝐵𝐵 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝐶𝐶 = 2 + 2 cos𝐴𝐴 cos𝐵𝐵 cos𝐶𝐶 vdf; fhl;Lf. 

 
(15) (a) xU NfhGuj;jpd; cr;rpapy; ,Ue;J RahjPdkhf tpotplg;gLk; xU Jzpf;if 𝑥𝑥 

J}uk; nry;Yk; fzj;jpy; NfhGuj;jpd; cr;rpapy; ,Ue;J 𝑦𝑦 J}uk; fPNo cs;s 

xU Gs;spapy; ,Ue;J ,d;ndhU Jzpf;if RahjPdkhf tpotplg;gLfpd;wJ. 

,U Jzpf;iffSk; xNu Neuj;jpy; jiuia milAk; vdpd;>  
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(i) ,U Jzpf;iffSf;Fkhd Ntf – Neu tiuGfis xNu glj;jpy; 

tiuf. 

 

 

(ii) NtfNeu tiuig khj;jpuk; gad;gLj;jp  

(∝) KjyhtJ Jzpf;if 𝑥𝑥 J}uj;ij mila vLf;Fk; Neuk; �2𝑥𝑥
𝑔𝑔
 

vdf; fhl;Lf. 

 

(𝛽𝛽)  KjyhtJ Jzpf;if 𝑥𝑥 J}uj;ij milAk;NghJ Ntfk; �2𝑔𝑔𝑔𝑔 
vdf; fhl;Lf. 

 

(⋎) ,uz;lhtJ Jzpf;if jiuia mila vLf;Fk; Neuk; 
𝑦𝑦−𝑥𝑥
�2𝑔𝑔𝑔𝑔

 vdf; 

fhl;Lf. 

 

(𝛿𝛿) NfhGuj;jpd; cauk; 
(𝑥𝑥+𝑦𝑦)2

4𝑥𝑥
 vdf; fhl;Lf. 

 

 (b) ,uz;L igad;fs; fpilj; jiuapd; kPJ 𝑎𝑎 ,ilj;J}uj;jpy; epw;fpd;wdu;. 

xUtd; 2ℎ cauj;jpy; ,Ue;J u vDk; Ntfj;Jld; xU ge;ij vwpfpd;whd;. 

kw;iwatd; mjid ℎ cauj;jpy; gpbf;fpd;whd;. KjyhtJ igad; ge;ijf; 

fpilAld; vwpe;j rha;T 𝜃𝜃 vdpd;> 
 

  𝑔𝑔𝑔𝑔2𝑡𝑡𝑡𝑡𝑛𝑛2𝜃𝜃 − 2𝑢𝑢2 𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡 𝜃𝜃 + 𝑔𝑔𝑔𝑔2 − 2𝑢𝑢2ℎ = 0 vdf;fhl;Lf. 
 

  jiuf;F Nky; ge;jhy; milag;gl;l mjpAau; cauj;ijf; fhz;f. 

 

(16) 𝐴𝐴,𝐵𝐵 vd;w Gs;spfspd; jhdf;fhtpfs; KiwNa 𝒂𝒂,𝒃𝒃 MFk;. 𝐴𝐴𝐴𝐴 vd;w Neu;Nfhl;by; 

cs;s Gs;sp 𝐶𝐶 ,d; jhdf;fhtp 𝒄𝒄 vdpd;> 
 

(i) 𝒄𝒄 = 𝜆𝜆𝒂𝒂 + (1 − 𝜆𝜆)𝒃𝒃 vdf; fhl;Lf. 
 

(ii) 𝒂𝒂 + 𝒃𝒃, 𝒄𝒄  vd;gd nrq;Fj;jhdit vdpd;>  
 

  𝜆𝜆 = 𝒂𝒂.𝒃𝒃−𝑏𝑏2

𝑏𝑏2−𝑎𝑎2
  vdf; fhl;Lf. 

 

(iii) 𝑂𝑂𝑂𝑂𝑂𝑂 ,y; 𝑀𝑀, 𝐿𝐿 vd;gd KiwNa 𝐴𝐴𝐴𝐴,𝑂𝑂𝑂𝑂 ,d; eLg;Gs;spfs; 𝐴𝐴𝐴𝐴,𝑂𝑂𝑂𝑂 I 𝑁𝑁 

,y; re;jpf;fpwJ. 𝑂𝑂𝑂𝑂 = 𝜆𝜆 𝑂𝑂𝑂𝑂, 𝐿𝐿𝐿𝐿 =  𝜇𝜇 𝐴𝐴𝐴𝐴 Mf ,Ug;gpd;> 𝑂𝑂𝑂𝑂�����⃗  =  𝒂𝒂, 𝑂𝑂𝑂𝑂�����⃗  =  𝒃𝒃 
vdf;nfhz;L> 
 

 (∝)    𝑂𝑂𝑂𝑂������⃗ , 𝐿𝐿𝐿𝐿�����⃗ , 𝑂𝑂𝑂𝑂�����⃗  vd;gtw;iw 𝒂𝒂, 𝒃𝒃 rhu;ghff; fhz;f. 
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( 𝛽𝛽)   𝑂𝑂𝑂𝑂
𝑁𝑁𝑁𝑁
 If; fhz;f. 

 

 

 

(17) i) 𝑃𝑃 − 𝑄𝑄, 𝑃𝑃, 𝑃𝑃 + 𝑄𝑄  Mfpa tpirfs; xOq;fhf vLf;fg;gl;l rkgf;f 

Kf;Nfhzpapd; gf;fq;fSf;Fr; rkhe;jukhf jhf;Ffpd;wd. tpisAspd; 

gUkidf; fhz;f. 
 

 ii) 18 1
2
𝑚𝑚 ePsKk; 300 𝑘𝑘𝑘𝑘 jpzpTk; cila 𝐴𝐴𝐴𝐴 vd;w Nfhy; 𝐶𝐶,𝐷𝐷 vd;w 

Gs;spfspYs;s Kisfspy; fpilahfj; jq;f itf;fg;gl;Ls;sJ.  

 

𝐴𝐴𝐴𝐴 =  6𝑚𝑚, 𝐴𝐴𝐴𝐴 = 13
1
2

 𝑚𝑚, 𝐴𝐴𝐴𝐴 = 10 𝑚𝑚 

 

  ,q;F GtpaPu;g;G ikak; 𝐺𝐺 ,y; cs;sJ. 

   

  (∝ ) xt;nthU KisapYk; cs;s jhf;fj;ijf; fhz;f. 

 

 

  ( 𝛽𝛽) 𝐴𝐴 ,ypUe;J 𝐵𝐵 ,w;F elf;Fk;NghJ Nfhiyr; rupf;fhJ elf;ff;$ba 
kdpjdpd; kpff;$ba epiwiaf; fhz;f.  
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