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gFjp - A 

01. 2−𝑥

3+𝑥
 ≤ 1 vDk; rkdpypiaj; jpUg;jpahf;Fk; 𝑥 ,d; ngWkhd tPr;irf; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

02. 𝑥+1

𝑥2−𝑥
=  

𝐴

𝑥
+  

𝐵

𝑥−1
 MFkhW 𝐴, 𝐵 Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f.

,jpypUe;J my;yJ NtW tpjkhf
𝑥3+1

𝑥2−𝑥
 Ig; gFjpg;gpd;dkhf vOJf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
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03. lim
𝑥→0

1−𝑐𝑜𝑠3𝑥−𝑥𝑠𝑖𝑛2𝑥

𝑥𝑠𝑖𝑛4𝑥
=  

5

8
 vdf; fhl;Lf. 

¡……………………………………………………………………………………………………… 
……………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

04. Kf;Nfhzp 𝑂𝐴𝐵 ,y; 𝑂 cw;gj;jpahFk;. 𝐴𝑂̂𝐵 = 90° ck; Kf;Nfhzpapd; gug;gsT 13
rJu myFfs; vdTk; jug;gl;bUg;gpd;> 𝑎 ∈ 𝑅+ ,w;F 𝐴 ≡ (−𝑎, 3), 𝐵 ≡ (3𝑎 , 2𝑎) vdpd;>
𝑎 ,d; ngWkhdj;ijf; fhz;f. 𝐴𝐵 MdJ 𝑦 mr;ir ntl;Lk; Gs;spapd; Ms;$iwAk;;
fhz;f. 
¡……………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
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05. 
𝑓(𝑥) =  𝑥3 − 𝑎𝑥2 + 𝑏𝑥 − 𝑐 vDk; rhu;gpw;F (

1

3
 , −

23

27
) , (1 , −1) vDk; Gs;spfspy;

jpUk;gw; Gs;spfs; fhzg;gbd; 𝑎 , 𝑏 Mfpa khwpypfisf; fhz;f 
¡……………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
06. 𝑎2𝑥2 − (𝑎 + 1)𝑥 + 1 = 0 vDk; ,Ugbr; rkd;ghl;bd; %yq;fs; nka;ahFk; 𝑎 ,d;

ngWkhd tPr;irf; fhz;f. 𝑎 ∈ ℤ+ ,d; %yq;fs; NtWNtwhdit vdj;
jug;gl;bUg;gpd; 𝑎 ,d; ngWkhdq;fisAk; NkYs;s ,Ugbr; rkd;ghl;bd;
%yq;fisAk; fhz;f. 
……………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
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07. 𝑓(𝑥) =  log2(2𝑥 − 3)    : 𝑥 >
3

2
 

𝑔(𝑥) = 2𝑥2 − 6𝑥 + 𝑘   : 𝑘 ∈ ℝ     vd tiuaWf;fg;gLfpd;wJ.  
𝑓𝑜𝑔 If; fhz;f.  
𝑓𝑜𝑔 = 2𝑓(𝑥) MFkhW 𝑘 ,d; ngWkhdj;ijf; fhz;f. 

08. 𝑎 , 𝑏 𝜖 ℝ , 𝑎 ≠ 0 ,w;F 𝑓(𝑥) = 𝑥3 + 2𝑥2 + 𝑎𝑥 + 𝑏 I (𝑥 − 𝑎) ,dhy; tFf;Fk;NghJ
kPjp 𝑏 MFk;. 𝑎 = −3 vdf; fhl;Lf. mt; 𝑎 ,d; ngWkhdq;fspw;F 𝑓(𝑥) I (𝑥 − 1) 
,dhy; tFf;Fk; NghJ kPjp 𝑎𝑏 + 1 vdpd; 𝑏 ,d; ngWkhdj;ijf; fhz;f. 
¡……………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

¡……………………………………………………………………………………………………… 

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

Grade 12 - Combined Mathematics - I



6 
 

09. 
𝜆 ∈ ℝ ,w;F 𝑐𝑜𝑡²𝜃 + 𝑡𝑎𝑛²𝜃 =  𝜆 vdpd; 𝑐𝑜𝑠4𝜃 =  

𝜆−6

2+ 𝜆
 vdf; fhl;Lf. 

𝜆 =  2 MFk;NghJ 𝜃 ,d; nghJj;jPu;itf; fhz;f. 
……………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
10. 

𝑡𝑎𝑛𝑦 =  
1+ √2 sin

𝜃

2

1+ √2 cos
𝜃

2

  , cos
𝜃

2
 ≠ −

1

√2
 vdpd;> 𝑡𝑎𝑛𝑦 = 𝑡𝑎𝑛 (

𝜋

8
+  

𝜃

4
) vdf; fhl;Lf. ,q;F 𝑦 

,dJk;   (
𝜋

8
+  

𝜃

4
) ,dJk; tPr;R [ 0 ,

𝜋

2
 ]  vdpd;> 𝑠𝑖𝑛4𝑦 = 𝑐𝑜𝑠𝜃 vd ca;j;jwpf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………… 
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gFjp – B 

 Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf 
 

11 a 𝑎 > 1 ,w;F 𝑓(𝑥) = 𝑥2 − 2𝑎𝑥 + 1 vdpd; 𝑓(𝑥) = 0 MdJ NtWNtwhd 
nka;%yq;fisf; nfhz;bUf;Fk; vdf; fhl;Lf. 

𝑦 = 𝑓(𝑥) ,d; tiuig gUk;gbahf tiuf. 
 

𝑏 ∈ ℝ+ ,w;F 𝑔(𝑥) =  𝑥2 + 2𝑏𝑥 − 1 vdpd; 𝑔(𝑥) = 0 ,d; %yq;fs; 𝛼 , 𝛽 vdpd;. 

𝛼 + 𝛽 , 𝛼. 𝛽  ,w;Fhd njhlu;ig vOjp> ,jpypUe;J 𝛼 , 𝛽 vjpu;f;FwpfisAilaJ 
vdf; fhl;Lf. 
 

,q;F 0 <  𝛼 < 𝑎 vdTk; 𝛽 < 0 vdTk; jug;gl;bUg;gpd; 𝑦 = 𝑔(𝑥) ,d; tiuig 
NkYs;s Ms;$w;Wj; jsj;jpNy tiuf. 
 

𝐹(𝛼)x 𝐹(𝛽) ,d; Gs;spfisf; fUjp 𝑏
2 − 𝑎2 + 1 < 0 vdf; fhl;Lf. 

 
 b. 𝑓(𝑥) vDk; gy;YWg;gpia (𝑥 − 𝑘)2 ,dhy; tFf;Fk;NghJ ngwg;gLk; kPjp  

𝑓′(𝑘)𝑥 + 𝑓(𝑥) − 𝑘𝑓′(𝑥) vdf; fhl;Lf. 
 

,q;F 𝑓′(𝑥) MdJ 𝑓(𝑥) ,d; Kjyhk; ngWjpahFk;. 𝑘 ∈ ℝ ,w;F 

𝑓(𝑥) =  𝑥4 + 2𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 2 vDk; gy;YWg;gpr; rhu;ig (𝑥 − 2)2 ,dhy; 

tFf;Fk;NghJ ngwg;gLk; kPjp 61𝑥 − 86 vdpd;> 𝑎 , 𝑏  ,d; ngWkhdq;fisf; 
fhz;f. 

 
12 a 𝑓(𝑥) =  |2𝑥 − 3| − 𝑥 , 𝑔(𝑥) =  |𝑥 − 1| vdpd;> 𝑦 = 𝑓(𝑥), 𝑦 = 𝑔(𝑥) vd;gtw;wpd; 

tiuGfis xNu Ms;$w;Wj; jsj;jpy; gUk;gbahf tiuf. 
 
,jpypUe;J my;yJ NtWtpjkhf 
 

i. |2𝑥 − 3| − 𝑥 >  |𝑥 − 1| MFkhW 𝑥 ,d; ngWkhd tPr;irf; fhz;f. 
 

ii. |2𝑥 − 3| − 𝑥 =  |𝑥 − 𝜆| vDk; rkd;ghl;ilj; jpUg;jp nra;Ak; ,U 

NtWNtwhd nka; %yq;fisf; nfhz;bUf;Fk; λ ,d; ngWkhd tPr;irf; 
fhz;f. 

 

iii. 𝑔(𝛼) − 𝑓(𝛼) = 2 MFkhW 𝛼 ,d; ngWkhd tPr;ir tiugpd; %yk; 
fhz;f. 
 

 b. i. 𝑥 + 𝑦 + 𝑧 = 0 vdpd;> 𝑥3 +  𝑦3 +  𝑧3 = 3𝑥𝑦𝑧 vdf;fhl;Lf.  

,q;F (𝑥 , 𝑦 , 𝑧 𝜖ℝ) 

ii. log𝑥 𝑦 =  
ln 𝑦

ln 𝑥
 vd epWTf. 𝑥 , 𝑦 , 𝑧 vd;gd 1 ,w;Fr; rkdw;w 

nka;khwpypfs; MFk;. 

iii. (log𝑦 𝑥 . log𝑧 𝑥 −  log𝑥 𝑥) +  (log𝑥 𝑦 . log𝑧 𝑦 − log𝑦 𝑦) +  (log𝑥 𝑧 . log𝑦 𝑧 −

log𝑧 𝑧) = 0  vdj; jug;gl;bUg;gpd; 𝑥𝑦𝑧 = 1 vdf; fhl;Lf. 

 

Grade 12 - Combined Mathematics - I
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13 a nghUj;jkhd Nfj;jpufzpj Kiwiag; gad;gLj;jp 𝑥 > 0 ,w;F lim
𝑥→0

𝑠𝑖𝑛𝑥

𝑥
= 1 

vdf;fhl;Lf.  

sin−1 𝑥 −  cos−1 𝑥 =  sin−1(𝜆𝑥2 −  𝜇) MFkhW 𝜆 , 𝜇 Mfpa khwpypfisf; fhz;f.  

,jpypUe;J my;yJ NtWtpjkhf lim
𝑥→

1

√2

(
sin−1 𝑥− cos−1 𝑥

4𝑥4− 1
) ,d; ngWkhdj;ijf;

fhz;f. 

 

 b 𝑓(𝑥) =  √1 −  log2(2𝑥2 − 7𝑥 + 8) vDk; rhu;gpd; Ml;rpiaf; fhz;f. 

 c 𝑓 ∶  ℝ [ℎ , ∞ ) → ℝ [𝑘 , ∞) MFkhW 𝑓(𝑥) =  𝑥2 + 4𝑥 + 8 vDk; rhu;G

fhzg;gLfpd;wJ. 𝑓−1(𝑥) fhzg;gLtjw;F ℎ , 𝑘 Mfpa nka;k;khwpypfisf;

fhz;f. 𝑦 =  𝑓−1(𝑥) ,d; tiuig gUk;gbahf tiuf. 
 

14 a Kjw;Nfhl;ilg; gad;gLj;jp 𝑦 = 𝑥𝑠𝑖𝑛𝑥 ,d; ngWjpiaf; fhz;f. 
mjidg; gad;gLj;jp nghUj;jkhd tifaPl;bd; %yk; 

i. 
𝑑²𝑦

𝑑𝑥²
= 2𝑐𝑜𝑠𝑥 − 𝑦 vdf; fhl;Lf. 

ii. 𝑥
𝑑³𝑦

𝑑𝑥³
+ 𝑥

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0 vdf; fhl;Lf. 

 
 b nghUj;jkhd gpujpaPl;ilg; gad;gLj;jp my;yJ NtW tpjkhf 

𝑦 =  sin−1 (
2𝑥

1+ 𝑥2
) +  cos−1 (

1− 𝑥2

1+ 𝑥2
) vdpd;

𝑑𝑦

𝑑𝑥
=  

4

1+ 𝑥2
 vdf; fhl;Lf. 

𝑦 =  𝜋 vdj; jug;gl;bUg;gpd;
𝑑𝑦

𝑑𝑥
= 2 vd ca;j;jwpf. 

 
 c 𝑦 = 𝜃𝑙𝑛𝜃 vdpd;>

𝑑𝑦

𝑑𝜃
= 1 + 𝑙𝑛𝜃 vdf; fhl;Lf. 

𝑥 MdJ 𝜃 ,d; tifaPl;Lr; rhu;G vdj; jug;gl;bUg;gpd; 
𝑑𝑦

𝑑𝑥
= (1 + 𝑙𝑛𝜃)

𝑑𝜃

𝑑𝑥
 vdf;

fhl;Lf. 

,uz;lhk; tifaPl;ilf; fUJtjd; %yk; 𝜃
𝑑²𝑦

𝑑𝑥²
= (𝜃 + 𝑦)

𝑑²𝜃

𝑑𝑥²
+ (

𝑑𝜃

𝑑𝑥
)

2

 vdf;

fhl;Lf. 
15 a 

𝑥 ≠ 𝑏 , (𝑎 , 𝑏 𝜖 ℤ )  ,w;F 𝑓(𝑥) =  
𝑎𝑥−1

(𝑥−𝑏)2
  vdf; nfhs;Nthk;. 

𝑓(𝑥) ,d; ngWjp 𝑓′(𝑥)  MdJ 𝑓′(𝑥) =  
2−𝑎𝑏− 𝑎𝑥

(𝑥−𝑏)3
   ,dhy; jug;gLfpd;wnjdf;

fhl;Lf. 

𝑥 ≠ 𝑏 ,w;F 𝑓′′(𝑥) =  
2(𝑎𝑥+2𝑎𝑏−3)

(𝑥−𝑏)4
  vdf; nfhs;Nthk;. 

𝑦 = 𝑓(𝑥) ,d; tiugpd; jpUk;gw;Gs;sp 𝑥 = −1 vdTk; mZFNfhL 𝑥 = −3  

vdTk; jug;gl;Ls;sd. 𝑎 = 1 , 𝑏 = 3 vdf; fhl;Lf. 

𝑓′(𝑥) ,d; jpUk;gw;Gs;spiaf; fUJtjd; %yk; rhu;G 𝑦 = 𝑓(𝑥) ,d; mjpfupf;Fk;

MapilfisAk; 𝑓(𝑥) FiwAk; MapilfisAk; fhz;f. 

mZFNfhLfisAk; jpUk;gw; Gs;spiaAk; fhl;b> 𝑦 = 𝑓(𝑥) ,d; tiugpd; xU
gUk;gb tupg;glj;ij tiuf. 
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 b Miu 𝑥 MfTs;s ,U miutl;lj;

jfLfs; xd;Wlndhd;W 𝑦 ,ilntspapy;

itf;fg;gl;L ePsk; 2𝑥 ck; mfyk; 𝑦 

MfTs;s nrt;tfj; jfl;bdhy; mit

nghUj;jg;gl;L cUtpy;

fhl;lg;gl;Ls;sthwhd xU jpz;kg;

ghj;jpuk; mikf;fg;gl;Ls;sJ. ghj;jpuj;jpd;

fdtsT 8𝜋𝑚3 vdj;jug;gl;Ls;sJ. Kfk; 𝐴𝐵𝐶𝐷 MdJ %lg;glhkypUg;gpd;

ghj;jpuj;jpd; KOg;gug;gsT 𝐴 = 𝜋 [𝑥2 +
16

𝑥
] vdf; fhl;Lf. gug;gsT 𝐴 

,opthFkhW miutl;lj;jpd; Miu 𝑥 If; fhz;f. ghj;jpuj;jpd; ePsk; 𝑦 IAk;

fhz;f. 

 
 

16 a. 𝑠𝑖𝑛3𝑥 = 3𝑠𝑖𝑛𝑥 − 4𝑠𝑖𝑛³𝑥 vDk; #j;jpuj;ijg; gad;gLj;jp  

𝑐𝑜𝑠3𝑥 = 4𝑐𝑜𝑠3𝑥 − 3𝑐𝑜𝑠𝑥 vd ca;j;jwpf. 

 

𝐾(𝑥) = 𝑠𝑖𝑛2𝑥. 𝑐𝑜𝑠3𝑥 + 𝑐𝑜𝑠2𝑥. 𝑠𝑖𝑛3𝑥 vdf; nfhs;Nthk;. Nkw;gb njhlu;igg;

gad;gLj;jp my;yJ NtW tpjkhf 𝐾(𝑥) = 𝐴𝑐𝑜𝑠(𝑥 + 𝛼)𝑠𝑖𝑛2𝑥(𝐵𝑠𝑖𝑛2𝑥 + 𝐶) 

MFkhW 𝐴, 𝐵, 𝐶 , 𝛼 Mfpa khwpypfisf; fhz;f.  

 

𝐾(𝑥) = 0 vDk; rkd;ghl;bd; nghJj;jPu;itf; fhz;f. 

 
 b. Kf;Nfhzp 𝐴𝐵𝐶 ,y; 𝐴, 𝐵, 𝐶 Mfpatw;wpd; Nfhzq;fs; KiwNa  

𝐴 , 𝐴 + 𝛼 , 𝐴 + 2𝛼 vDk; $l;ly; tpUj;jpapy; fhzg;gLfpd;wd. 0 <  𝛼 <
𝜋

3
 

MFk;. 
 

∆𝐴𝐵𝐶 ,w;F 𝑠𝑖𝑛 tpjpiag; gad;gLj;jp 
 

i. 𝑆𝑖𝑛𝐴 =  
√3𝑎

2𝑏
 vdTk; 

 

ii. 𝑆𝑖𝑛 (
𝜋

3
+ 𝛼) =  

√3𝑐

2𝑏
 vdTk; fhl;Lf. 

 
Nkw;gb njhlu;igg; gad;gLj;jp my;yJ NtW tpjkhf  

𝑠𝑖𝑛𝛼 =  
√3(𝑐−𝑎)

2𝑏
  vdTk; 𝑐𝑜𝑠𝛼 =  

𝑎+𝑐

2𝑏
 vdTk; ca;j;jwpe;J> 

 

𝑎2 +  𝑐2 − 𝑎𝑐 =  𝑏2 vdf; fhl;Lf. 
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17. a. 𝑓(𝑥) = 𝑠𝑖𝑛2𝑥 +  √3𝑠𝑖𝑛𝑥. 𝑐𝑜𝑠𝑥 + 2𝑠𝑖𝑛𝑥 + 3√3𝑐𝑜𝑠𝑥 − 3 vdf; nfhs;Nthk;. 𝑓(𝑥) I

tbtk; 𝑓(𝑥) = (𝑠𝑖𝑛𝑥 + 3). 𝑔(𝑥) ,y; vLj;Jiuf;f.  

,q;F 𝑔(𝑥) = 𝐴𝑠𝑖𝑛(𝑥 + 𝛽) − 𝐵 MFk;.  

𝐴, 𝐵 , 𝛽 Mfpad Jzpag;gl Ntz;ba khwpypfs; MFk;. 

 

,q;F [−𝜋 , 𝜋 ] vDk; tPr;rpDs; 𝑦 = 𝑔(𝑥) ,d; tiuig gUk;gbahf tiue;J>

,jpypUe;J my;yJ NtWtpjkhf>  

[−𝜋 , 𝜋 ] ,w;F |𝑔(𝑥)| = 𝑘 vDk; rkd;ghl;bw;F 

i. xU jPu;T khj;jpuk;  

ii. ,U jPu;Tfs; khj;jpuk; 

iii. %d;W jPu;Tfs; khj;jpuk; 

iv. ehd;F jPu;Tfs; khj;jpuk; ,Uf;Fk; 𝐾 ,d; ngWkhdj;ij my;yJ

ngWkhdj; njhiliaf; fhz;f. 

 
 

 b. tan−1(2𝑥 + 1) −  tan−1(2𝑥 − 1) =  tan−1 (
1

2𝑥²
) vdf; fhl;Lf.  

 
,jpypUe;J my;yJ NtWtpjkhf 

tan−1 (
1

2
) + tan−1 (

1

8
) +  tan−1 (

1

18
) + tan−1 (

1

32
) =  tan−1(9) −

𝜋

4
 vdf; fhl;Lf. 
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fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; 
jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk;  

tlNky; khfhzf; fy;tpj; jpizf;fsk; 
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tpdhg;gj;jpuj;ij thrpj;J tpdhf;fis njhpT nra;tjw;Fk; Kd;Dhpik toq;Fk; tpdhf;fis xOq;fikj;Jf; 
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,ize;j fzpjk;  II  
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gFjp A 

gFjp 𝐴 apy; vy;yh tpdhf;fSf;Fk; gFjp 𝐵 apy; VjhtJ Ie;J  

1) xU Jzpf;ifahdJ  fpilj;jsj;jpYs;s Gs;sp 𝑂 tpypUe;J fpilf;F rha;thf 𝑢 

Ntfj;Jld; vwpag;gl;lJ. 𝑡 Neuj;jpd; gpd;du; Jzpf;iff;F fpilahd ,lg;ngau;r;rpAk;

epiyf;Fj;jhd ,lg;ngau;;r;rpAk; 𝑎 MFk;. 𝑢2 ia 𝑡, 𝑎, 𝑔 rhu;ghf fhz;f. 𝑡 = 1 vdpd;

𝑢2 = 2𝑎2 + 𝑔𝑎 +
1

4
𝑔2 vdf;fhl;Lf. (Gtp<u;g;gpyhd Mu;KLfy; 𝑔 vd;f). 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

2) cau;jpahdJ Xa;tpypUe;J fPo;Nehf;fp ,aq;FfpwJ. Kjw; gFjpia rPuhd Mu;KLfy; 𝑎 Ald;  
2𝑇 Neuj;jpw;F ,aq;FfpwJ. gpd;du; kPjpahd gFjpia rPuhd mku;KLfSld; 𝑇 Neuj;jpw;F

,aq;fp Xa;tpw;F tUfpwJ. cau;j;jpahdJ ,aq;fpa nkhj;j J}uk; ℎ vdpd; ,af;fj;jpw;fhd

Ntf-Neu tiuig tiuf. mjpypUe;J ℎ = 3𝑎𝑇2 vdf; fhl;lf. 
…………………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………………………………………………………………… 
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3) cw;gj;jp 𝑂 rhu;ghf Gs;spf;s 𝐴, 𝐵 apd; jhdf;fhtpfs; KiwNa 𝒂 > 𝑏 MFk;. 𝑎 = 𝑖 + 2𝑗 > 

|𝑏 | = 2 vd jug;gl;Ls;sJ. 𝒂 > 𝒃 f;fpilapyhd Nfhzk; 𝑐𝑜𝑠−1 (
1

√10
) MFk;. 𝒃 ia  

𝒙𝑖 + 𝑦𝑗 tbtpy; vLj;Jiuf;f. ,q;F 𝑥, 𝑦 vd;gd fhzg;gl;l Ntz;ba khwpypfs; MFk;.

,q;F 𝑦 > 0 MFk;. 
…………………………………………………………………………………………………………………………………………………………………

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4) ,Nyrhd ePsh ,ioapd; xU Kid epiyahd Gs;sp 𝐴 

Ald; ,izf;fg;gl;L kw;wa EzpahdJ 6𝑚 jpzpTila

mirAk; fg;gp 𝐵 ,d; fPohfTk; epiyahd fg;gp 𝐶 apd;

NkyhfTk; nrd;W 5𝑚 jpzpTila Jzpf;if 𝑃 Ald; 
glj;jpy; fhl;lg;gl;Ls;sthW ,izf;fg;gl;Ls;sJ.

njhFjpahdJ Xa;tpypUe;J tplg;gl;ltpd; Jzpf;if 𝑃 apd;
Mu;KLfiyAk; ,ioapYs;s ,OitiaAk; fhz;f. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………… 
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5) Kf;Nfhzp 𝑂𝐴𝐵 apy;  𝑂𝐴⃗⃗⃗⃗  ⃗ =  𝑎 > 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑏 vd;f. Gs;spfs; 𝐶, 𝐷, 𝐸 MdJ KiwNa

𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑎 + 𝑏 > 𝑂𝐷 =  
1

2
𝑎 + 𝑏 > 𝑂𝐸⃗⃗⃗⃗  ⃗ =

1

3
𝑏  apdhy; jug;gl;Ls;sJ. NkYk; 𝐹 MdJ 𝑂𝐷 apd;

eLg;Gs;sp vdpd;> 𝐶, 𝐸, 𝐹 Mfpa Gs;spfs; xNu Neu;Nfhl;bYs;sd vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

 

6) 𝑊 epiwAila Vzpapd; xU Kid fulhd epiyf;Fj;J Rtiuj; njhl;Lf;nfhz;L ,Uf;f
kw;w KidahdJ fulhd fpilj;jiuapy; itf;fg;gl;Ls;sJ. jiuapdJk; RtupdJk;

cuha;Tf; Fzfk; KiwNa 𝜇1 > 𝜇2 MFk;. VzpahdJ vy;iyr; rkepiyapy; ,Uf;Fk;NghJ

fpilAldhd rha;T 𝑡𝑎𝑛−1 (
1−𝜇1𝜇2

2𝜇2
) vdf; fhl;Lf. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………………………………………………………………… 
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7) Nkhl;lhu; fhu; 𝐴 MdJ 𝑢 𝑚𝑠−1 Ntfj;Jld; fpofpypUe;J 𝜃 Nfhzk; tlf;F jpirapy;

nry;Yk; mNjNtisapy; ,d;ndhU fhu; 𝐵 MdJ tlf;F Nehf;fp 𝑣 𝑚𝑠−1 Ntfj;Jld;

nry;fpwJ. 𝑣 > 𝑢 cos 𝑒𝑐𝜃 Mf ,Uf;Fk;NghJ ,af;fj;jpw;fhd NtfKf;Nfhzpia tiue;J 𝐵 

njhlu;ghd 𝐴 apd; Ntfj;jpd; gUkidAk; jpiriak; fhz;f. 
 
…………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………
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 8)        
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𝜃 600 

P 2√3𝑁 

4√3𝑁 

%d;W xU jstpirj; njhFjpahdJ
xUJzpf;ifapy; jhf;Ftij glk; fhl;LfpwJ.

njhFjpahdJ rkepiyapy; fhzg;glbd; 𝑃 > 𝜃 
apd; ngWkhdq;fisf; fhz;f. 

Grade 12 - Combined Mathematics - II
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9)   𝑂𝑥𝑦 mr;R rhu;ghf 5𝑖 + 𝑗   > −9𝑖 + 𝑗 > 4𝑖 − 2𝑗 Mfpa tpirfs; KiwNa 3𝑖 + 𝑗 > 3𝑖 >  

−𝑖 − 3𝑗 jhdf;fhtpfisf; nfhz;l Gs;spfspy; jhf;Ffpd;wd. ,j;njhFjpahdJ ,izf;F

xLq;Fk; vdf; fhl;b> ,izapd; jpUg;gj;ijAk; Nghf;ifAk; fhz;f. 
 
…………………………………………………………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………………………………………………………… 

 

 

 

10) Neu;Nfhl;L ghijapy; rPuhd Mu;KLfYld; nry;Yk; Jzpf;ifapd; ,af;fj;jpd; 10k; > 16k; 

nrf;fd;fspy; mjd; ,lg;ngau;r;rp KiwNa 29𝑚 > 41𝑚 MFk;. 25k; nrf;fdpy; ,lg;ngau;r;rp 

59𝑚  MFk; vd ,af;fr;rkd;ghl;il cgNahfpj;J fhl;Lf. 
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 05 tpdhf;fSf;F khj;jpuk; tpil jUf. 
 

11)  Nkhl;lhu; fhu; Xl;lg;Nghl;bapy; xU epiyapy; Nkhl;lhu; fhu; 𝑥 MdJ KbTf;Nfhl;bypUe;J  

1100𝑚 J}uj;jpy; ,Uf;Fk;NghJ rPuhd Mu;KLfy; 0.44𝑚𝑠−2 Ald; 38.5𝑚𝑠−1 Ntfj;Jld; 

nry;fpwJ. mf;fdj;jpy; Nkhl;lhu; fhu; 𝑦 MdJ 𝑥 ,w;F gpd;dhy; 220𝑚 J}uj;jpy; ,Uf;fpwJ. 

mg;NghJ 𝑦 MdJ rPuhd Mu;KLfy; 0.55𝑚𝑠−2 AlDk; 48.4𝑚𝑠−1 Ntfj;JlDk; nry;fpwJ. 

NkNy nrhy;yg;gl;l fdj;jpypUe;j 𝑥 ,dJk; 𝑦 ,dJk; ,af;fj;jpw;fhd Ntf-Neu tiuig xNu 

tupg;glj;jpy; tiuf. 

tiugpypUe;J 

 (𝒊)  Nkhl;lhu; fhu; 𝑦 MdJ  Nkhl;lhu; fhu; 𝑥 ia fle;J nry;y vLf;Fk; Neuk; 𝑇 vdpd; 𝑇 

MdJ  𝑇2 + 180𝑇 − 4000 = 0 vDk; rkd;ghl;il jpUg;gjp Mf;Fk; vdf; fhl;Lf. 

(𝒊𝒊)  𝑦 MdJ 𝑥 ia fle;J nry;Yk;NghJ 𝑥 ,dJk; 𝑦 ,dJk; Ntfq;fisf; fhz;f. 

(𝒊𝒊𝒊) 𝑦 MdJ 𝑥 ia fle;J nry;Yk;NghJ KbTf; Nfhl;bypue;jhd J}uk; 242𝑚 vdf; fhl;Lf. 

(𝒊𝒗) ,af;fr; rkd;ghl;il ghtpg;gjd; %yk; 𝑥 ia tpl 1 epkplk; Kd;djhf 𝑦 MdJ 

KbTf;Nfhl;il flf;Fk; vdf; fhl;Lf. 

 

12) .  𝑂𝐴𝐶𝐵 Xu; ,izfuk; MFk;. gf;fq;fs; 𝐴𝐶, 𝐵𝐶 apd; eLg;Gs;spfs; KiwNa 𝐿,𝑀 MFk; 

NfhLfs; 𝑂𝐿 Ak; 𝐴𝑀 Ak; 𝑋 ,y; ,ilntl;Lfpd;wd.  ,q;F 𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝑎 > 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑏 MFk;. 

    (𝑖) 𝑂𝑋⃗⃗ ⃗⃗  ⃗ = λ (𝑎 +
1

2
𝑏) vdf; fhl;Lf. ,q;F λ ∈ R MFk;. 

    (𝑖𝑖) 𝑂𝑋⃗⃗ ⃗⃗  ⃗ ,w;fhd ,d;DnkhU rkd;ghl;ilf; fhz;f. 

    (𝑖𝑖𝑖) mjpypUe;J 𝑂𝑋⃗⃗ ⃗⃗  ⃗ =
4

5
(𝑎 +

1

2
𝑏)  vdf; fhl;Lf. 

    (𝑖𝑣) 𝐴𝑋: 𝑋𝑀 iaf; fhz;f. 

NfhLfs; 𝐶𝑋 Ak; 𝑂𝐴 Ak; 𝑁 ,y; re;jpf;fpd;wd. rkNfhzKf;Nfhz Kbit ghtpj;Njh my;yJ 

NtW KiwapNyh 𝑂𝑁⃗⃗⃗⃗⃗⃗ =
2

3
𝑎 vdf; fhl;lf. 

සංයුත්ත ගණිතය   II  

,ize;j fzpjk;  II  

KOg; gjpg;GhpikAilaJ / All Rights Reserved 

tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; 
jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; 
fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; khfhzf; fy;tpj; jpizf;fsk; tlNky; 
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tlNky; khfhzf; fy;tpj; jpizf;fsk; 
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Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf. 
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𝐶𝐷:𝐷𝐴 = 3: 1 MFkhW gf;fk; 𝐶𝐴 ia 𝐷 tiu ePl;Lf. NfhLfs; 𝐴𝐶 Ak; 𝐵𝐷 Ak; xd;Wf;nfhd;W

nrq;Fj;J vdpd; |𝑎|
2
−

1

2
𝑎. 𝑏 −

3

2
|𝑏|

2
= 0 vdf; fhl;Lf. 

|𝑏| = 𝛽|𝑎| ,q;F 𝛽 > 0  >   𝐴𝑂̂𝐵 = 𝑡𝑎𝑛−1 3

4
  vdpd; 𝛽 =

−2+√154

15
  vdf; fhl;Lf. 

 

 

13)  fg;gy; 𝐴 MdJ tlf;F 600 fpof;F jpirapy; 16𝑘𝑚ℎ−1  Ntfj;Jld; nrYj;jg;gLfpwJ. xU

fdj;jpy; fg;gypUe;J fpof;fhf 8𝑘𝑚 J}uj;jpy; glF 𝐵 MdJ 10 𝑘𝑚ℎ−1 Ntfj;jpy; fg;giy

kwpf;Fk; Nehf;fpy; gazk; nra;fpwJ. 

(𝑖) xNu tupg;glj;jpy; NtfKf;Nfhzpfis tiue;j glfpd; g+kp rhu;ghd ,uz;L ghijfis

fhz;f.   

(𝑖𝑖) ,uz;L ghijfSf;Fk; ,ilapYs;s Nfhzk; 𝑐𝑜𝑠−1 (
7

25
) vdf; fhl;Lf. 

(𝑖𝑖𝑖) fg;giy kwpg;gjw;F glFf;F vLf;Fk; kpff;Fiwe;j Neuk;  
4

3+4√3
  kzp vdf; fhl;Lf. 

(𝑖𝑣) ,uz;L ghijfSf;Fkhd Neu tpj;jpahrj;ij fhz;f. 

(𝑣) fg;giy kwpg;gjw;F glfpd; kpff; Fiwe;j Ntfj;ij fhz;f. tpilf;fhd fhuzj;ij

tpsf;Ff. 

 

 

14)  glj;jpy; xg;gkhd 𝑀 jpzpTiua Mg;ghdJ xg;gkhd

fpilj;jsj;jpd; kPJ itf;fg;gl;Ls;sJ. 𝑚 jpzpTila

Jzpf;ifahdJ fpilAld; 𝛼 Nfhzk; rha;thd Kfj;jpd; kPJ

itf;fg;gl;Ls;sJ. njhFjpahdJ Xa;tpypUe;J tplg;gl;lJ. 

(𝑖) Mg;gpd; Mu;KLfy;  
𝑚𝑔𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼

𝑀+𝑚𝑠𝑖𝑛2𝛼
 vdf; fhl;Lf. 

(𝑖𝑖) Jzpf;ifahdJ Mg;gpd; Nkw;gug;gpy; 𝑆 J}uk; ,aq;Fk;NghJ Mg;ghdJ 𝑑 J}uk; fpilahd

jsj;jpy; ,aq;FfpwJ.  (1 +
𝑀

𝑚
) 𝑑 = 𝑆𝑐𝑜𝑠𝛼 vdf; fhl;Lf. 

 

 

 

 

(𝑖𝑖𝑖) Mg;gpw;Fk; Jzpf;iff;Fk; ,ilapyhd kWjhf;fk; 
𝑀𝑚𝑔𝑐𝑜𝑠𝛼

𝑀+𝑚𝑠𝑖𝑛2𝛼
 vdf; fhl;Lf. 

(𝑖𝑣) fpilj;jsj;jpw;Fk; Mg;gpw;Fk; ,ilapyhd kWjhf;fk; 
𝑀(𝑀+𝑚)𝑔

𝑀+𝑚𝑠𝑖𝑛2𝛼
 vdf; fhl;Lf. 
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15)  xU ge;jhdJ ,uz;L rkhe;ju Rtu;fspd; NkNy gl;Lk; glhkYk; vwpag;gl;lJ. vwpag;gl;l

Ntfk; 𝑢 MfTk; vwpaf; Nfhzk; 𝜃 MfTk; jug;gl;Ls;sJ. vwpaw; Gs;spapypUe;J ,uz;L

Rtu;fSf;Fkhd J}uq;fs; KiwNa 𝑏, 𝑎 MfTk;> cauq;fs; KiwNa 𝑎, 𝑏 MfTk; cs;sJ. 

(𝑖) 𝑎 = 𝑏𝑡𝑎𝑛𝜃 −
𝑔𝑏2

2𝑢2 𝑠𝑒𝑐2𝜃 vdf; fhl;Lf. 

(𝑖𝑖) NkYk; 𝑡𝑎𝑛𝜃 =
𝑎2+𝑎𝑏+𝑏2

𝑎𝑏
 vdTk; fhl;Lf. 

(𝑖𝑖𝑖) ge;jhdJ jiuia milAk; ,lj;jpypUe;J ,uz;lhtJ Rtupd; J}uk; 
𝑏2

𝑎+𝑏
 vdf;fhl;Lf. 

(𝑖𝑣) 𝜃 > 𝑡𝑎𝑛−13 vdTk; fhl;Lf. 

 

 

16) cUtpy; 𝑎 ePsKk; 𝑊 epiwAk; cila rPuhd Nfhy; 𝐴𝐵 apd; Nky; 

Kid 𝐴 MdJ xg;gkhd Kisapd; Nky; itf;fg;gl;Ls;sJ. fPo;

Kid 𝐵 ahdJ 𝐴 kl;lj;jpy; cs;s Gs;sp 𝐶 apy; ,izf;fg;gl;l

,Nyrhd ,ioapdhy; ,izf;fg;gl;L Nfhy; fpilAld; 𝛼 Nfhzj;ij

Mf;FkhW rkepiyapy; itf;fg;gl;Ls;sJ. ,ioahdJ fpilAld; 𝛽 
Nfhzj;ij Mf;FfpwJ. 

(𝑖) glj;jpy; tpirfis Fwpj;Jf; fhl;Lf. 

(𝑖𝑖) ,ioapYs;s ,Oitiaf; fhz;f.  

(𝑖𝑖𝑖) Kidapdhy; NfhYf;F nfhLf;fg;gl;l kWjhf;fj;ijf;
fhz;f. 

(𝑖𝑣) 𝑡𝑎𝑛𝛽 = 2𝑡𝑎𝑛𝛼 + 𝑐𝑜𝑡𝛼 

(𝑣) 𝐴𝐶 =
𝑎𝑠𝑒𝑐𝛼

2𝑡𝑎𝑛2𝛼+1
 vdf; fhl;Lf. 

(𝑣𝑖) 𝛼 =
𝛽

2
  vdpd; NkNy cs;s Kbit cgNahfpj;J 𝛽 = 2𝑡𝑎𝑛−1 (

1

√2
) >  𝐴𝐶 =

√6𝑎

4
 vdf;

fhl;Lf. 
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17) (𝑎) xOq;fhd mWNfhzp 𝐴 𝐵 𝐶 𝐷 𝐸 𝐹 apd; xU gf;f ePsk; 𝑎 MFk;.       

𝑃 , 4𝑃 , 2𝑃 , 2𝑃 ,3𝑃>3𝑃 Mfpa gUkd;fisf; nfhz;l tpirfs; KiwNa

𝐴𝐵⃗⃗⃗⃗  ⃗  , 𝐵𝐶⃗⃗⃗⃗  ⃗  , 𝐶𝐷⃗⃗⃗⃗  ⃗   , 𝐷𝐸⃗⃗ ⃗⃗  ⃗  , 𝐸𝐹⃗⃗⃗⃗  ⃗> 𝐹𝐴⃗⃗⃗⃗  ⃗ topNa jhf;Ffpd;wd. 

 

(𝑖) tpirj; njhFjpahdJ xU ,izf;F xLq;Fk; vdf; fhl;b mjd; gUkidAk; Nghf;ifAk;

fhz;f. 

(𝑖𝑖) ,g;NghJ 𝐹𝐴⃗⃗⃗⃗  ⃗ topNa jhf;Fk; tpir 3𝑃 MdJ njhFjpapy; ,Ue;J ePf;fg;gLfpwJ.

,jpypUe;Njh my;yJ NtW KiwfspNyh Gjpa njhFjp tpirfspd; tpisAspd;

gUkidAK; jpiaiaAk; fz;L> tpisAs; tpirapdhy;  ePl;lg;gl;l 𝐴𝐵 ia ntl;Lk;

Gs;spapd; J}uj;ij 𝐴 apypUe;J fhz;f.  

(𝑖𝑖𝑖) ,g;NghJ tyQ;Ropahd
15𝑃𝑎

2
 gUkidf; nfhz;l ,izahdJ Gjpa njhFjp tpirf;F

Nru;f;fg;gLk;NghJ njhFjpahdJ 𝐴𝐵 apd; eLg;Gs;spfspD}lhf nry;Yk; jdptpirf;Fk;

,izf;Fk; xLq;fpaJ vdpd; jdp tpirapd; gUkidAk; jpiriaAk; fz;L> ,izapd;

gUkidAk; Nghf;ifAk; fhz;f. 

 

(𝑏) 𝑎 ePsKk; 𝑊 epiwAk; cila rPuhd Nfhy; 𝐴𝐵 apd; xU Kid 𝐴 ahdJ fulhd

epiyf;Fj;J Rtiu njhl;Lf; nfhz;Lk; kw;w Kid 𝐵 MdJ ,Nyrhd nky;ypa

,ioapd; xU Edpapdhy; ,izf;fg;gl;L 𝐴 apw;F NkYs;s epiyahd Gs;sp 𝐶 f;F

,ioapd; kw;w Edp ,izf;fg;gl;Ls;sJ. NfhyhdJ RtUf;F nrq;Fj;jhd jsj;jpy;

cs;sJ. 𝐴𝐶̂𝐵 = 300 >  𝐶𝐴̂𝐵 = 1200 vdpd; RtUf;Fk; NfhYf;Fk; ,ilapYs;s

cuha;Tf; Fzfj;jpd; ,opTg; ngWkhdk;
1

√3
 vdf; fhl;Lf. 


