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juk; - 12 (2018) November - 2016 1 ,ize;j fzpjk; - (gFjp - A) 

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;.

,ize;j fzpjk; 

gFjp tpdh vz; fpilj;j Gs;spfs; 
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gFjp – A 

(1) 𝐾  ,d; vy;yhg; ngWkhdq;fSs;Sk; 
1

1+𝑥
+  

1

𝑥−1
=

1

𝑘
 vd;w rkd;ghl;bd; %yq;fs; 

nka;ahditAk; NtWNtwhditAk; vdf; fhl;Lf.  
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(2) 
12

𝑥−3
 < 𝑥 + 1 vd;Dk; rkdpiyiaj; jpUg;jpg;gLj;Jk; 𝑥 ,d; nka;g;ngWkhdq;fisf; 

fhz;f.  
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(3) 
𝑥2

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

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

                               
(4)  gy;YWg;gp 𝑓 𝑥 ≡ 3𝑥3 − 𝑎𝑥3 + 𝑏𝑥 + 9 I 𝑥2 − 1 ,dhy; tFf;f tUk; kPjp 8𝑥 + 7 

vdpd; 𝑎, 𝑏 ,d; ngWkhdq;fisf; fhz;f. 
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(5) rkd;ghL  𝑥 − 1 =   𝑥 + 4 −  1  Ij; jPu;f;f.  
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(6) 𝑐𝑜𝑠210 + 𝑐𝑜𝑠250 + 𝑐𝑜𝑠270 =
3

2
 vdf; fhl;Lf.  
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(7) Kf;Nfhzp 𝐴𝐵𝐶 ,y; 𝐴, 𝐵, 𝐶 ,d; jhdf;fhtpfs; KiwNa 𝒂 , 𝒃 , 𝒄 MFk;. 

𝐵𝐶, 𝐶𝐴, 𝐴𝐵 ,d; eLg;Gs;spfs; KiwNa 𝐷, 𝐸, 𝐹 MFk;. 𝐴𝐷       +  𝐵𝐸       +  𝐶𝐷       =  𝟎 

vdf; fhl;Lf.  

.................................................................................................................................................
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(8) 𝒂  , 𝒃 nrq;Fj;jhdit MfTk;>  𝒂 = 7,  𝒃 = 24  MfTk; ,Ug;gpd;>  𝒂 + 𝒃  If; 

fhz;f.  
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(9) 600 Nfhzj;jpy; xU Gs;spapy; jhf;Fk;  𝑃, 𝑄 vd;Dk; ,U tpirfspd; tpisAs; 

 7 𝑄 vdpd; 
𝑃

𝑄
 ,d; ngWkhdj;ijf; fhz;f.  

.................................................................................................................................................
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(10) 10 𝑘𝑔 jpzpT Xu; ,ioapdhy; xU epiyj;j Gs;sp 𝑂 ,y; ,Ue;J njhq;f 

tplg;gLfpwJ. jpzpT 5 𝑘𝑔 tpirapdhy; ,io epiyf;Fj;Jld; 300 Nfhzj;jpy; 

mikAkhW ,Of;fg;gLfpd;wJ. 5 𝑘𝑔 tpirahdJ NkNdhf;fpa epiyf;Fj;Jld; 

$u;q;Nfhzk; ∝ I mikf;Fk; jpirapy; cs;sJ. ∝ ,d; ngWkhdj;ijf; fhz;f.   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



juk; - 12 (2018) November - 2016 1 ,ize;j fzpjk; - (gFjp B) 
 

 

 

 

 

 

 

  
 

gFjp – B 
 

(11) (a) (i)  1 − 𝑘 𝑥2 + 2 𝑘 + 5  𝑥 + 8𝑘 + 25 = 0  vd;w ,Ugbr; rkd;ghl;bd; %yfq;fs; 

nka;ahdit vdpd; 𝑘 ,d; ngWkhdq;fspd; njhiliaf; fhz;f. 
 

 (ii) 𝑥2 − 𝑎𝑥 + 𝑏 = 0  vd;Dk; rkd;ghl;bd; %yfq;fs; ∝ , 𝛽 vdpd; 
∝+1

𝛽+2
 ,
𝛽+1

∝+2
 

vd;gtw;iw %yq;fshfTila ,Ugbr;rkd;ghl;il 𝑎, 𝑏 ,d; cWg;Gfspy; 
fhz;f.  

 

 (b) kPjpj;Njw;wj;ijf; $wp epWTf. 

  𝑓 𝑥 ≡ 𝑥4 + 𝑎𝑥3 + 𝑏𝑥2 + 12𝑥 + 5 vdf; nfhs;Nthk; 𝑓(𝑥) ,d; xU fhuzp 𝑥 + 1 

vdTk; 𝑓(𝑥) I 𝑥 − 1 ,dhy; tFf;f tUk; kPjp 32  vdTk; jug;gbd; 𝑎, 𝑏 ,d; 

ngWkhdq;fisf; fhz;f. 𝑎, 𝑏 ,d; ,g;ngWkhdq;fSf;F 𝑝, 𝑞, 𝑟 xUikfshf 

,Uf;Fk; 𝑓(𝑥) I  𝑥 + 𝑏 2  𝑥2 + 𝑞𝑥 + 𝑟  vd;Dk; tbtj;jpy; jUf. 𝑥 ,d; vy;yh 

nka;g; ngWkhdq;fSf;Fk; 𝑓(𝑥) ≥ 0 vd;gij ca;j;jwpf.  
 

(12) (a) 𝑎 , 𝑏 vd;gd Neu; nka; vz;fs; vdj; jug;gl;bUf;f 𝑎2 + 𝑏2 ≥ 2𝑎𝑏 vdTk;  

𝑎 + 𝑏 ≥ 2 𝑎𝑏 vdTk; fhl;Lf. 

NkYs;s KbTfspypUe;J 𝑎2+ 𝑏2 + 𝑐2 ≥ 𝑏𝑐 + 𝑐𝑎 + 𝑎𝑏 vdTk;  

 𝑎 + 𝑏  𝑏 + 𝑐 (𝑐 + 𝑎) ≥ 8𝑎𝑏𝑐 vdTk; fhl;Lf. ,q;F 𝑐 Neu;nka; MFk;. 
 

 (b)  𝑝, 𝑞, 𝑟 𝑠 vd;gd nka;naz;fshf mika 𝑝4 + 𝑞4 + 𝑟4 + 𝑠4 ≥ 4 𝑝𝑞𝑟𝑠 MFnkdf; 
fhl;Lf. 

 (c) log𝑏 𝑥
3𝑦 =  𝑝, log𝑏  

𝑦

𝑥2 = 𝑞 vdj; jug;gl;bUf;f log𝑏 𝑥𝑦 =
1

5
 3𝑝 + 2𝑞  vdf; 

fhl;Lf. 
 

(13) (a) gpd;tUtdtw;iw epWTf. 

(i) 
tan 𝜃

1−cot 𝜃
+

cot 𝜃

1−tan 𝜃
= sec 𝜃 𝑐𝑜𝑠𝑒𝑐𝜃 + 1  

(ii)  𝑠𝑒𝑐𝜃 + tan𝜃 − 1   𝑠𝑒𝑐𝜃 − tan𝜃 + 1 = 2 tan𝜃 

(iii) 
𝑐𝑜𝑠3𝜃+2𝑐𝑜𝑠5𝜃+𝑐𝑜𝑠7𝜃

𝑐𝑜𝑠𝜃 +2𝑐𝑜𝑠3𝜃+𝑐𝑜𝑠5𝜃
= 𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃 𝑡𝑎𝑛3𝜃 

(iv) 
𝑠𝑖𝑛𝜃 +𝑠𝑖𝑛3𝜃+𝑠𝑖𝑛5𝜃+𝑠𝑖𝑛7𝜃

𝑐𝑜𝑠𝜃 +𝑐𝑜𝑠3𝜃+𝑐𝑜𝑠5𝜃+𝑐𝑜𝑠7𝜃
= 𝑡𝑎𝑛4𝜃 

 

  (b) (i)  𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃 = 𝑏    𝑐𝑜𝑠3𝜃 + 𝑠𝑖𝑛3𝜃 = 𝑎 vdpy;  𝑎 = 3𝑏 − 2𝑏3 vdf; fhl;Lf.          

  (ii)  𝑐𝑜𝑠20 𝑐𝑜𝑠40 𝑐𝑜𝑠80 =
1

8
 vdf; fhl;Lf. 
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(14) (a) 
sec 2 𝜃−tan 𝜃

𝑠𝑒𝑐 2𝜃 +𝑡𝑎𝑛𝜃
 vd;gJ 

1

3
 ,y; ,Ue;J 3 tiuahd ngWkhdq;fis vLf;Fk; vdf; 

fhl;Lf.  

 (b) 2 sin 2𝑥 + 𝑐𝑜𝑠2𝑥 = 𝑘 vdpy;  1 + 𝑘  𝑡𝑎𝑛2𝑥 − 4 tan 𝑥 − 1 + 𝑘 = 0 vdf; fhl;Lf. 

𝑡𝑎𝑛 𝑥1, 𝑡𝑎𝑛 𝑥2 vd;gd ,r;rkd;ghl;bd; %yq;fs; vdpy; 𝑡𝑎𝑛 𝑥1 + 𝑥2 = 2 vdf; 

fhl;Lf. 

(c)  gpd;tUk; jpupNfhz fzpj rkd;ghLfisj; jPu;f;f. 
 

(i) 2𝑐𝑜𝑠2𝜃 = 3(1 − 𝑠𝑖𝑛𝜃) 

(ii) 10𝑠𝑖𝑛
𝜋𝑥

3
+ 24 𝑐𝑜𝑠

𝜋𝑥

3
= 13 

  

(15) (a) 
𝑠𝑒𝑐 2𝜃−𝑡𝑎𝑛𝜃

𝑠𝑒𝑐 2𝜃 +𝑡𝑎𝑛𝜃
 vd;gJ 

1

3
 ,y; ,Ue;J 3 tiuahd ngWkhdq;fis vLf;Fk; vdf; 

fhl;Lf. 

 (b) 2𝑠𝑖𝑛2𝑥 +  𝑐𝑜𝑠2𝑥 = 𝑘 vdpy;  1 + 𝑘 + 𝑎𝑛2𝑥 − 4𝑡𝑎𝑛𝑥 − 1 + 𝑘 = 0 vdf;fhl;Lf. 

𝑡𝑎𝑛𝑥1, 𝑡𝑎𝑛𝑥2 vd;gd ,r;rkd;ghl;bd; %yq;fs; vdpy; 𝑡𝑎𝑛 𝑥1 + 𝑥2 = 2 vdf; 

fhl;Lf. 

(c) gpd;tUk; jpupNfhzfzpj rkd;ghLfisj; jPu;f;f. 

(i)  2𝑐𝑜𝑠2𝜃 = 3 1 − 𝑠𝑖𝑛𝜃  

(ii) 10 𝑠𝑖𝑛
𝜋𝑥

3
+ 24𝑐𝑜𝑠

𝜋𝑥

3
= 13 

 
   

(16) (a) 𝒂 = 2𝒊 −⋋ 𝒋 ,   𝒃 = 18 𝒊 +⋋ 𝒋 Mf ,Uf;f 𝒂 ⊥ 𝒃 vdpd;> ⋋ If; fhz;f. 

 (b) 𝑂𝐴𝐶𝐵 Xu; ,izfuk; MFk;. 𝐴𝐶 ,d; eLg;Gs;sp 𝐷 MFk;. 𝑂𝐷 ck; 𝐴𝐵 ck; 𝑀 

,y; ,ilntl;Lfpd;wd. 𝑂𝐴        =  𝒂 , 𝑂𝐵       =  𝒃 vdf; nfhz;Lk;>  

  𝑂𝑀 = ⋋ 𝑂𝐷, 𝐴𝑀 = 𝜇𝐴𝐵 vdf; nfhz;Lk;>  

(i) 𝑂𝐷        I 𝒂 , 𝒃 ,d; rhu;gpy; fhz;f. 

(ii) 𝐵𝐴       I 𝒂 , 𝒃 ,d; rhu;gpy; fhz;f. 

(iii) 𝑂𝑀        , 𝐴𝑀        vd;gtw;iw 𝒂 , 𝒃 ,d; rhu;gpy; fhz;f. 

(iv) 𝐴𝑀 =
1

3
𝐴𝐵 vdf; fhl;Lf. 

 

(17) (a) 𝑃, 𝑃 − 𝑄, 𝑃 + 𝑄 vd;Dk; tpirfs; xU Gs;spapy; jhf;Ffpd;wd. ve;j ,U 

tpirfSf;F ,ilapyhd NfhzKk; 1200 vdpd;> tpisAisf; fhz;f. 

 (b) 240 𝑘𝑔 jpzpT xd;W ,U fapWfspdhy; fl;bj; njhq;ftplg;gLfpwJ. ,U 

fapWfSk; epiyf;Fj;Jld; KiwNa 600  ,  300 vd;Dk; Nfhzq;fspy; 
rha;e;Js;sd. fapw;wpy; cs;s ,Oitiaf; fhz;f. 
 

(18) 𝐴𝐵𝐶𝐷𝐸𝐹 vd;gJ Xu; xOq;fhd mWNfhzp MFk;. 𝐴𝐵, 𝐴𝐶, 𝐴𝐷, 𝐴𝐸, 𝐴𝐹 vd;Dk; 

jpirfspy; KiwNa 2, 4 3, 8, 2 3, 4𝑁 tpirfs; jhf;Ffpd;wd.   

(i) tpisAspd; gUkidf; fhz;f. 

(ii) tpisAs; 𝐴𝐵 cld; mikf;Fk; Nfhzj;ijf; fhz;f. 

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