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𝑛 = 1 ,w;F 𝐿. 𝐻. 𝑆 =
1

√3
 

𝑅. 𝐻. 𝑆 =
1

√3
  

𝑛 = 1 ,w;F KbT cz;ik. 

𝑛 = 𝑝 (∈ ℤ+) ,w;F KbT cz;ik vd;f. 

∑ 3𝑟−
3
2

𝑝

𝑟=1

=
1

2√3
(3𝑝 − 1) 

𝑛 = 𝑝 + 1 Mf, 

∑ 3𝑟−
3
2

 

𝑝+1

𝑟=1

= ∑ 3𝑟−
3
2

𝑝

𝑟=1

+ 3𝑝+1−
3
2 

=
1

2√3
(3𝑝 − 1) +

3𝑝

√3
 

=
1

2√3
(3𝑝 − 1 + 2 ∙ 3𝑝) 

=
1

2√3
(3𝑝+1 − 1) 

𝑛 = 𝑝 ,w;F KbT cz;ik vdpd; 𝑛 = 𝑝 + 1 ,w;F KbT cz;ik. 

𝑛 = 1 ,w;F KbT cz;ik vd;W Vw;fdNt epWtg;gl;Ls;sJ. vdNt, 

fzpjj;njhFj;jwpTf; Nfhl;ghl;bd; gb vy;yh 𝑛 ∈ ℤ+ ,w;Fk; KbT cz;ik. 

 

 

 

 

 

 

 

 

 

 

 

 

1. fzpjj; njhFj;jwpTf; Nfhl;ghl;ilg; gad;gLj;jp> vy;yh 𝑛 ∈ ℤ+ ,w;Fk; 

∑ 3𝑟−
3

2 =
1

2√3
(3𝑛 − 1)𝑛

𝑟=1  vd epWTf. 

5 

5 

5 

5 

5 
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2 − 4𝑥 = −𝑥 + 1  

𝑥 =
1

3
  

4𝑥 − 2 = −𝑥 + 1  

𝑥 =
3

5
   

 

 

 

 

 

 

 

2. 𝑦 = 2|1 − 2𝑥|, 𝑦 = |𝑥 − 2| − 1 Mfpatw;wpd; tiuGfis xNu tupg;glj;jpy; 
gUk;gbahf tiuf. ,jpypUe;J my;yJ NtWtpjkhf>  
rkdpyp |𝑥 − 4| − 4|𝑥 − 1| > 2 Ij; jpUg;jpahf;Fk; 𝑥,d; vy;yh nka;g; 
ngWkhdq;fisAk; fhz;f. 

1 

1

2
 

1

3
 

2 

−1 

2 3

5
 

𝑦 

𝑥 

|𝑥 − 2| − 1 > 2|1 − 2𝑥| 

𝑦 > 𝑦 

1

3
< 𝑥 <

3

5
 

|𝑥 − 2| − 1 > 2|1 − 2𝑥| ⟹
1

3
< 𝑥 <

3

5
 

𝑥 →
𝑥

2
⟹ |

𝑥

2
− 2| − 1 > 2 |1 − 2 ∙

𝑥

2
| ⟹

1

3
<

𝑥

2
<

3

5
 

|𝑥 − 4| − 2 > 4|1 − 𝑥| ⟹
2

3
< 𝑥 <

6

5
 

 

 

5 

5 

5 

5 

5 
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3. |𝑧𝑖 + √3| ≤ √3, 𝐴𝑟𝑔(𝑧 + 1) ≤
𝜋

3
 vd;Dk; rkdpypfisj; jpUg;jpahf;Fk; 

rpf;fnyz;fs; 𝑧I tif Fwpf;Fk; Gs;spfisf; nfhz;l gpuNjrk; 𝑆 I Xu; Mfz; 

tupg;glj;jpy; epow;Wf. NkYk; 𝑆 ,d; gug;gsitAk; fhz;f. 

  |𝑧𝑖 + √3| ≤ √3 

  |𝑖(𝑧 − √3𝑖)| ≤ √3 

 |𝑧 − √3𝑖| ≤ √3 

epow;wpa gug;G =
1

2
𝜋(√3)

2
 

 =
3𝜋

2
 rJu myFfs; 

 

 

5 

5 

𝜋

3
 

√3𝑖 

𝑥 

𝑦 

𝑂 

5 

5 

5 

25 
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𝑇𝑟+1 = 𝐶𝑟
7  (𝑥2)7−𝑟  (

𝑘

𝑥
)

𝑟

 

𝑇𝑟+1 = 𝐶𝑟
7  𝑘𝑟 𝑥14−3𝑟 

𝑥−4 ∶ 14 − 3𝑟 = −4 

𝑟 = 6 

𝑥2   ∶ 14 − 3𝑟 = 2 

   𝑟 = 4 

𝑥5   ∶ 14 − 3𝑟 = 5 

𝑟 = 3 

𝐶6
7  𝑘6, 𝐶4

7  𝑘4, 𝐶3
7  𝑘3 Mfpad ngUf;fy; tpUj;jpapd; mLj;Js;s cWg;Gf;fshf 

miktjhy;, 

 
𝐶4

7  𝑘4

𝐶6
7  𝑘6

=
𝐶3

7  𝑘3

𝐶4
7  𝑘4

 

   
𝐶4

7

𝐶6
7 = 𝑘 

 𝑘 =

7!
3! 4!

7
= 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. (𝑥2 +
𝑘

𝑥
)

7

 ,d; <UWg;G tpupapy; 𝑥−4, 𝑥2, 𝑥5 Mfpatw;wpd; Fzfq;fs; ngUf;fy; 

tpUj;jpapd; mLj;Js;s cWg;Gf;fs; vdpd; 𝑘 = 5 vdf; fhl;Lf. 

5 

5 5 

5 

5 

+ 

25 



B.RAVEENDRAN  |  COMBINED MATHEMATICS I 

MORA EXAMS - 2025 | EXAMINATION COMMITTEE 

 

 Page 5 

guPl;irf; FO - Mora Exams 2025  KOg; gjpg;Gupik cilaJ 

 

 

 

 

 lim
𝑥→0

𝑥(𝑥 + 1)𝑘 − 𝑥 − 𝑥3 cot 𝑥

1 − cos 2𝑥
= 1012 

 lim
𝑥→0

𝑥[(𝑥 + 1)𝑘 − 1] − 𝑥3 cot 𝑥

2 sin2 𝑥
= 1012 

lim
𝑥→0

 
(𝑥 + 1)𝑘 − 1

𝑥 − 𝑥
cos 𝑥
sin 𝑥 

2 
sin2 𝑥

𝑥2

= 1012 

 

lim
𝑥→0

𝑥+1→1

(𝑥 + 1)𝑘 − 1𝑘

(𝑥 + 1) − 1
−

lim
𝑥→0

cos 𝑥

lim
𝑥→0

sin 𝑥
𝑥

 

2 (lim
𝑥→0

sin 𝑥
𝑥 )

2 = 1012 

     
𝑘 ∙ 1𝑘−1 − 1

2 ∙ 12
= 1012 

 𝑘 = 2025 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. 𝑛 ∈ ℤ+ ,w;;F 𝑙𝑖𝑚
𝑦→𝑎

𝑦𝑛−𝑎𝑛

𝑦−𝑎
= 𝑛𝑎𝑛−1 vDk; Kbgpidg; gad;gLj;jp my;yJ 

NtWtpjkhf 𝑘 ∈ ℤ+ MapUf;f 𝑙𝑖𝑚
𝑥→0

𝑥(𝑥+1)𝑘−𝑥−𝑥3 𝑐𝑜𝑡 𝑥

(1−𝑐𝑜𝑠 2𝑥)
= 1012 vdj; jug;gbd; 𝑘,d; 

ngWkhdj;ijf; fhz;f. 

5 

5 

5 

5 

5 

25 
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Njitahd fdtsT  
 

= 𝜋 ∫
1

1 + sin 2𝑥

𝜋
4

0

 𝑑𝑥 

= 𝜋 ∫
1

1 +
2𝑡

1 + 𝑡2

1

0

𝑑𝑡

1 + 𝑡2
   ∶ 

= 𝜋 ∫
1

(𝑡 + 1)2

1

0

𝑑𝑡 

= 𝜋
(𝑡 + 1)−1

−1 × 1
|

0

1

 

= −𝜋 [
1

2
− 1] 

=
𝜋

2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. 𝑦 =
1

𝑠𝑖𝑛 𝑥+𝑐𝑜𝑠 𝑥
, 𝑦 = 0, 𝑥 = 0, 𝑥 =

𝜋

4
 vd;Dk; tisapfspdhy; cs;silf;fg;gLk; 

gpuNjrk; 𝑥 − mr;irg; gw;wp 2𝜋 Miuad;fspD}lhfr; Row;wg;gLfpd;wJ. ,t;thW 

gpwg;gpf;fg;gLk; jpz;kj;jpd; fdtsT 
𝜋

2
 vdf; fhl;Lf. 

𝑡 = tan 𝑥 

𝑑𝑡 = sec2 𝑥 𝑑𝑥 

 

= 𝜋 ∫ 𝑦2

𝜋
4

0

𝑑𝑥 

5 

5 

5 

5 

5 

25 
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𝑑𝑥

𝑑𝑡
= 𝑡 ∙ 𝑒sin−1(𝑡) ∙

1

√1 − 𝑡2
+ 𝑒sin−1(𝑡) 

𝑑𝑦

𝑑𝑡
= 𝑒cos−1(𝑡)

(−1)

√1 − 𝑡2
 

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
∙

𝑑𝑡

𝑑𝑥
 

=
−𝑒cos−1(𝑡)

√1 − 𝑡2
∙

√1 − 𝑡2

𝑡 ∙ 𝑒sin−1(𝑡) + √1 − 𝑡2 ∙ 𝑒sin−1(𝑡)
 

𝑑𝑦

𝑑𝑥
=

−𝑒cos−1(𝑡)

𝑡 ∙ 𝑒sin−1(𝑡) + √1 − 𝑡2 ∙ 𝑒sin−1(𝑡)
 

 (
𝑑𝑦

𝑑𝑥
)

𝑡=
1

√2

=
−𝑒

𝜋
4

1

√2
 𝑒

𝜋
4 +

1

√2
 𝑒

𝜋
4

= −
1

√2
 

𝑡 =
1

√2
 ,id Nenuhj;j Gs;sp≡ (

1

√2
 𝑒

𝜋

4 , 𝑒
𝜋

4) 

𝑏 − 𝑒
𝜋
4

𝑎 −
1

√2
 𝑒

𝜋
4

= √2 

 𝑏 = √2𝑎 

 

 

 

 

 

 

 

 

 

 

7. xU tisap 𝐶 MdJ −1 < 𝑡 < 1 ,w;F 𝑥 = 𝑡𝑒𝑠𝑖𝑛−1(𝑡), 𝑦 = 𝑒𝑐𝑜𝑠−1(𝑡) ,dhy; 

gukhdkhfj; jug;gLfpd;wJ. 
𝑑𝑦

𝑑𝑥
=

−𝑒𝑐𝑜𝑠−1(𝑡)

𝑡𝑒𝑠𝑖𝑛−1(𝑡)+√1−𝑡2𝑒𝑠𝑖𝑛−1(𝑡)
 vdf; fhl;Lf. tisap 

𝐶apw;F 𝑡 =
1

√2
 I Nenuhj;j Gs;spapy; tiuag;gl;l nrt;td;> Gs;sp (𝑎, 𝑏) 

,D}lhfr; nry;Ynkdpd; 𝑏 = √2𝑎 vdf; fhl;Lf. 

5 

𝟓 

5 

5 

5 

25 
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8. mUfpYs;s cUtpy; fhl;lg;gl;Ls;s 
Kf;Nfhzk; 𝐴𝐵𝐶 apy;  

𝐴 ≡ (−2,0), 𝐵 ≡ (3,5), 𝐶 ≡ (𝑥𝑜 , 𝑦𝑜) MFk;. 

mj;Jld; 𝐴𝐶apd; rkd;ghL 2𝑥 − 𝑦 + 4 = 0 

MfTk; 𝐵𝐴̂𝐶 = 𝜃 MfTk; ,Ug;gpd; 𝑡𝑎𝑛 𝜃 =
1

3
 

vdf;fhl;b> 𝐴𝐵 = 𝐵𝐶 vdpd; 𝑥0 = 4, 𝑦0 = 12 
vdTk; fhl;Lf.  

 

 

𝐴𝐵apd; gbj;jpwd; =
5

5
= 1 

𝐴𝐶apd; gbj;jpwd; = 2 

tan 𝜃 = |
2 − 1

1 + 2 ∙ 1
| 

tan 𝜃 =
1

3
 

𝐴𝐵 = 𝐵𝐶 vdpd; 𝐴𝐶̂𝐵 = 𝜃 MFk; 

𝐵𝐶apd; gbj;jpwd; 𝑚 vd;f. 

 tan 𝜃 = |
𝑚 − 2

1 + 𝑚 ∙ 2
| 

𝑚 − 2

1 + 2𝑚
= ±

1

3
 

𝑚 = 7, 1 

Mdhy; 𝑚 = 1 MdJ 𝐴𝐵apd; gbj;jpwd; 

∴ 𝐵𝐶apd; gbj;jpwd; = 7 

𝑦0 − 5

𝑥0 − 3
= 7 

          7𝑥0 − 𝑦0 = 16 

  2𝑥0 − 𝑦0 = −4 

 𝑥0 = 4 

𝑦0 = 12 

 

 

 

 

 
 

  

 

5 

5 

5 

5 

5 

25 
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9. 𝑆 ≡ 𝑥2 + 𝑦2 − 6𝑥 − 2𝑦 + 9 = 0 vDk; tl;lkhdJ 𝑥 −mr;irj; njhLk; vdf;fhl;b> 

njhLk; Gs;sp 𝐴apd; Ms;$w;iwf; fhz;f. 𝐴 vDk; Gs;spapy; 𝑆 = 0 vDk; 

tl;lj;ij ntspg;Gwkhfj; njhLtJk; (−1, −2) vDk; Gs;spapD}L nry;tJkhd 

tl;lk; 𝑆1,d; rkd;ghl;bidf; fhz;f.  

 

𝑆 = 0,d; ikak; ≡ (3,1) 

Miu = √32 + 12 − 9 = 1 

𝐴 ≡ (3,0) 

ikaj;jpd; 𝑦 Ms;$W Miuf;F rkdhdjhy;, 

𝑆 = 0 vDk; tl;lk; 𝑥 − mr;irj; njhLk;. 

𝑟 = √(3 + 1)2 + (2 − 𝑟)2 

 𝑟2 = (3 + 1)2 + (2 − 𝑟)2 

𝑟 = 5 

𝑆1 ,d; ikak; ≡ (3, −5) 

𝑆1 ≡ (𝑥 − 3)2 + (𝑦 + 5)2 = 52 

𝑆1 ≡ 𝑥2 + 𝑦2 − 6𝑥 + 10𝑦 + 9 = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

5 

5 

5 

5 

5 

𝑦 

𝑥 

(−1, −2) 

(3, −𝑟) 

𝑟 

𝑟 

𝐴(3,0) 

1 

(3,1) 𝑆 = 0 

𝑆1 = 0 

25 
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10. 
𝜋

2
< 𝜃 < 𝜋 ,w;F 

𝑠𝑖𝑛 𝜃

𝑐𝑜𝑠2 𝜃
+

𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛2 𝜃
=

2(𝑠𝑖𝑛 𝜃+𝑐𝑜𝑠 𝜃)

𝑐𝑜𝑠2 𝜃 𝑠𝑖𝑛2 𝜃
 ,idj; jPu;f;f. 

 

sin 𝜃

cos2 𝜃
+

cos 𝜃

sin2 𝜃
=

2(sin 𝜃 + cos 𝜃)

cos2 𝜃 sin2 𝜃
 

sin3 𝜃 + cos3 𝜃 = 2(sin 𝜃 + cos 𝜃) 

(sin 𝜃 + cos 𝜃)(sin2 𝜃 + cos2 𝜃 − sin 𝜃 cos 𝜃 − 2) = 0 

sin 𝜃 + cos 𝜃 = 0                𝑂𝑅     − 1 − sin 𝜃 cos 𝜃 = 0 

  sin 𝜃 = − cos 𝜃 

 tan 𝜃 = −1 

 𝜃 =
3𝜋

4
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sin 2𝜃 = −2 

jPu;T ,y;iy. 

5 

5 5 

5 

5 
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11. (𝑎) 𝑎 ≠ 0 ,w;F> 𝑓(𝑥) = 𝑎𝑥2 + 4𝑥 + 2𝜆, 𝑔(𝑥) = 𝑥2 + 𝑎𝑥 + 𝜆 vdf; nfhs;Nthk;. 

,q;F 𝑎, 𝜆 ∈ ℝ. mj;Jld; 𝜆 ≠ 0. 𝑓(𝑥) = 0, 𝑔(𝑥) = 0 Mfpad xU nghJ%yk; 

𝛼 If; nfhz;Ls;sd vdj; jug;gl;Ls;sJ. 𝜆 ,id 𝑎apd; rhu;gpy; fz;L  

𝛼 = 2 vdf; fhl;Lf. ,q;F 𝑎 ≠ ±2. NkYk; 𝑓(𝑥) = 0, 𝑔(𝑥) = 0 Mfpa 
,Ugbr;rkd;ghLfs; nka;%yq;fisf; nfhz;bUf;Fk; vdf; fhl;Lf.  

−1 < 𝑎 < 0  vdf; nfhs;Nthk;. 𝑓(𝑥) = 0, 𝑔(𝑥) = 0 ,d; kw;iwa %yq;fs; 

KiwNa 𝛽, 𝛾 vdj;jug;gbd; 𝛽, 𝛾 ,id  𝑎apd; rhu;gpy; fhz;f.  

𝛽

|𝛼−𝛽|
,

𝛾

|𝛼−𝛾|
  Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghL  

2(𝑎 + 1)(𝑎 + 4)𝑥2 + (𝑎2 − 4)𝑥 − (𝑎 + 2)2 = 0 vdf; fhl;Lf. 
 

𝑓(𝑥) = 𝑎𝑥2 + 4𝑥 + 2𝜆 
𝑔(𝑥) = 𝑥2 + 𝑎𝑥 + 𝜆 

𝑓(𝑥) = 0, 𝑔(𝑥) = 0 Mfpad xU nghJ %yk; 𝛼 ,idf; nfhz;bUg;gjhy;, 

𝑎𝛼2 + 4𝛼 + 2𝜆 = 0.........(1) 

𝛼2 + 𝑎𝛼 + 𝜆 = 0..............(2) 

(1) − (2) ∙ 𝑎 ⇒ 𝛼(4 − 𝑎2) + 𝜆(2 − 𝑎) = 0 

 𝛼 =
−𝜆

2 + 𝑎
∶ 𝑎 ≠ ±2 

(1) × 𝑎 − (2) × 4 ⟹ 𝛼2(𝑎2 − 4) + 2𝜆(𝑎 − 2) = 0 

 𝛼2 =
−2𝜆

𝑎 + 2
∶ 𝑎 ≠ ±2  

 

(
−𝜆

2 + 𝑎
)

2

=
−2𝜆

𝑎 + 2
 

 𝜆 = −2(𝑎 + 2) 

 𝛼 = 2 

 

𝑓(𝑥) = 𝑎𝑥2 + 4𝑥 − 4(𝑎 + 2) 

Δ1  = 42 − 4𝑎(−4)(𝑎 + 2) 

   = 16(1 + 𝑎2 + 2𝑎) 

   = 16(𝑎 + 1)2 

Δ1 ≥ 0, ∀ 𝑎 ∈ ℝ − {−2,0,2} 

∴ 𝑓(𝑥) = 0 nka; %yq;fisf; nfhz;bUf;Fk;. 

 

 

5 

5 

5 

5 

5 

5 

5 
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𝑔(𝑥) = 𝑥2 + 𝑎𝑥 − 2(𝑎 + 2) 

∆2 = 𝑎2 − 4 × 1 × (−2)(𝑎 + 2) 

  = 𝑎2 + 8𝑎 + 16 

  = (𝑎 + 4)2 

Δ2 ≥ 0, ∀ 𝑎 ∈ ℝ − {−2,0,2} 

∴ 𝑔(𝑥) = 0 nka; %yq;fisf; nfhz;bUf;Fk;. 

 

𝑎𝑥2 + 4𝑥 − 4(𝑎 + 2) = 0 

𝛼 + 𝛽 =
−4

𝑎
 

 𝛽 =
−4

𝑎
− 2 

 

𝑥2 + 𝑎𝑥 − 2(𝑎 + 2) = 0 

𝛼 + 𝛾 = −𝑎 

     𝛾 = −𝑎 − 2 = −(𝑎 + 2) 

 

|𝛼 − 𝛽| = |2 +
4

𝑎
+ 2| 

  =
4

|𝑎|
|𝑎 + 1| 

  =
−4

𝑎
(𝑎 + 1)  (∵ −1 < 𝑎 < 0) 

|𝛼 − 𝛾| = |2 + 𝑎 + 2| 

     = 4 + 𝑎  (∵ −1 < 𝑎 < 0) 

 

𝛽

|𝛼 − 𝛽|
+

𝛾

|𝛼 − 𝛾|
=

−4
𝑎

− 2

−4
𝑎

(𝑎 + 1)
−

𝑎 + 2

4 + 𝑎
 

=
2 + 𝑎

2(𝑎 + 1)
−

𝑎 + 2

4 + 𝑎
 

=
(2 + 𝑎)(4 + 𝑎) − 2(𝑎 + 1)(𝑎 + 2)

2(𝑎 + 1)(4 + 𝑎)
 

=
−𝑎2 + 4

2(𝑎 + 1)(4 + 𝑎)
 

5 

5 

5 

5 

5 

5 

5 

5 
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𝛽

|𝛼 − 𝛽|
∙

𝛾

|𝛼 − 𝛾|
=

2 + 𝑎

2(𝑎 + 1)
∙ (−1)

𝑎 + 2

4 + 𝑎
 

      = −
(𝑎 + 2)2

2(𝑎 + 1)(4 + 𝑎)
 

𝛽

|𝛼−𝛽|
,

𝛾

|𝛼−𝛾|
 Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr;rkd;ghL 

  (𝑥 −
𝛽

|𝛼 − 𝛽|
) (𝑥 −

𝛾

|𝛼 − 𝛾|
) = 0 

𝑥2 − (
𝛽

|𝛼 − 𝛽|
+

𝛾

|𝛼 − 𝛾|
) 𝑥 +

𝛽

|𝛼 − 𝛽|
∙

𝛾

|𝛼 − 𝛾|
= 0 

 𝑥2 −
(4−𝑎2)

2(𝑎 + 1)(4 + 𝑎)
𝑥 −

(𝑎 + 2)2

2(𝑎 + 1)(4 + 𝑎)
= 0 

2(𝑎 + 1)(4 + 𝑎)𝑥2 + (𝑎2 − 4)𝑥 − (𝑎 + 2)2 = 0 

 

(𝑏) 𝑝(𝑥) = 𝑥4 + 𝑎𝑥2 + 𝑏𝑥 − 9  vdf; nfhs;Nthk;. ,q;F 𝑎, 𝑏 ∈ ℝ. 𝑝(𝑥) ,id     

(𝑥 − 2) ,dhy; tFf;Fk; NghJ ngwg;gLk; kPjp 3 vdTk; 𝑝′(𝑥) ,id    

(2𝑥 − 1) ,dhy; tFf;Fk; NghJ ngwg;gLk; kPjp> 𝑝′(𝑥) ,id (2𝑥 + 1) ,dhy; 

tFf;fg; ngwg;gLk; kPjpia tpl 5 ,dhy; $baJ vdTk; jug;gbd; 𝑎, 𝑏 ,d; 

ngWkhdq;fisf; fhz;f. 𝑎, 𝑏 ,d; ,g;ngWkhdq;fspw;F                    

𝑄(𝑥) = 4𝑝(𝑥) − 𝑥𝑝′(𝑥) + 34 vdf; nfhs;Nthk;.  

𝑝′(𝑥)  ,id 𝑄(𝑥) ,dhy; tFf;Fk; NghJ ngwg;gLk; kPjp 3(29𝑥 + 1) vdf; 

fhl;Lf. ,q;F 𝑝′(𝑥) vd;gJ 𝑝(𝑥) ,d; 𝑥 Fwpj;j ngWjpahFk;. 

 

𝑝(𝑥) = 𝑥4 + 𝑎𝑥2 + 𝑏𝑥 − 9 

 𝑝(2) = 3 

24 + 2𝑎 + 2𝑏 − 9 = 3 

 4𝑎 + 2𝑏 = −4 

2𝑎 + 𝑏 = −2 

 

𝑝′(𝑥) = 4𝑥3 + 2𝑎𝑥 + 𝑏 

𝑝′ (
1

2
) = 𝑝′ (−

1

2
) + 5 

1

2
+ 𝑎 + 𝑏 = −

1

2
− 𝑎 + 𝑏 + 5 

  𝑎 = 2 

  𝑏 = −6 

5 

5 

5  90 

5 

5 

5 

5 

5 

5 
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𝑝(𝑥) = 𝑥4 + 2𝑥2 − 6𝑥 − 9 

𝑝′(𝑥) = 4𝑥3 + 4𝑥 − 6 

𝑄(𝑥) = 4𝑝(𝑥) − 𝑥𝑝′(𝑥) + 34 

= 4𝑥4 + 8𝑥2 − 24𝑥 − 36 − 𝑥(4𝑥3 + 4𝑥 − 6) + 34 

= 4𝑥2 − 18𝑥 − 2 

4𝑥3 + 4𝑥 − 6 = (4𝑥2 − 18𝑥 − 2)(𝑥 + 𝑘) + 𝜆𝑥 + 𝜇 

𝑥2 ∶    0 = 4𝑘 − 18 

   𝑘 =
9

2
 

𝑥 ∶       4 = −18𝑘 − 2 + 𝜆 

  𝜆 = 87 

𝑥0 : − 6 = −2𝑘 + 𝜇 

  𝜇 = 3 

kPjp = 87𝑥 + 3 

  = 3(29𝑥 + 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

5 

5 

5 

5 

5 

 60 
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5 

5 

12. (𝑎) f.ngh.j. cau;ju khztu;fSf;fhd Kd;Ndhbg; guPl;iria elhj;Jk; 

nghwpapaw;gPl jkpo; khztu;fs; 14 Ngupy; kpd;nghwpapay; gpupitr; Nru;e;j 6 

khztu;fSk; fzpdp nghwpapay; gpupitr; Nru;e;j 5 khztu;fSk; fl;blg; 

nghwpapay; gpupitr; Nru;e;j 3 khztu;fSk; cs;sdu;. ,tu;fspypUe;J 10 

Ngu; nfhz;l FO njupTnra;ag;gl Ntz;bAs;sJ. xt;nthU FOtpYk; 

Fiwe;jJ 4 fzpdpg; nghwpapay; gpupitr; Nru;e;jtu;fSk;> 3 kpd;nghwpapay; 

gpupitr; Nru;e;jtu;fSk;> 1 fl;blg; nghwpapay; gpupitr; Nru;e;jtUk; ,Uj;jy; 

Ntz;Lk;. 

i. kpd;nghwpapay; gpupitr; Nru;e;j xU khztDk; fl;blg; nghwpapay; 

gpupitr; Nru;e;j xU khztDk; Kd;Ndhbg; guPl;irr; 

nraw;ghLfspypUe;J tpyfpapUe;jdu; vdpd; njupag;glf;$ba NtWgl;l 

FOf;fspd; vz;zpf;ifiaf; fhz;f. 

ii. vy;yh khztu;fSk; Kd;Ndhbg; guPl;irr; nraw;ghLfspy; 

gq;Fgw;wpapUf;fpd;wdu; vdpd; vj;jid NtWgl;l FOf;fs; 

njupag;glyhk;. 

tpil =  10 +  10 +  25 +  10 =  55 

 

 

            

 

 

 

 

 

 

 

tpil =  90 +  45 +  225 +  60 +  100 =  520 

 

kpd; 
nghwpapay; 

fzpdp 
nghwpapay; 

fl;blg; 
nghwpapay; ntt;Ntwhd FOf;fs;  

5 4 1 𝐶5
5 × 𝐶5

4 × 𝐶2
1 = 10 

 

4 5 1 𝐶5
4 × 𝐶5

5 × 𝐶2
1 = 10  

4 4 2 𝐶5
4 × 𝐶5

4 × 𝐶2
2 = 25 

 

3 5 2 𝐶5
3 × 𝐶5

5 × 𝐶2
2 = 10  

kpd; 
nghwpapay; 

fzpdp 
nghwpapay; 

fl;blg; 
nghwpapay; 

ntt;Ntwhd FOf;fs;  

5 4 1 𝐶6
5 × 𝐶5

4 × 𝐶3
1 = 90  

4 5 1 𝐶6
4 × 𝐶5

5 × 𝐶3
1 = 45  

4 4 2 𝐶6
4 × 𝐶5

4 × 𝐶3
2 = 225  

3 5 2 𝐶6
3 × 𝐶5

5 × 𝐶3
2 = 60  

3 4 3 𝐶6
3 × 𝐶5

4 × 𝐶3
3 = 100  

 25 

 30 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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(𝑏) 𝑟 ∈ ℤ+ ,w;F 𝑈𝑟 =
6𝑟2+37𝑟+15

(𝑟+1)(𝑟+3)(𝑟+5)
 vdTk; 𝑓(𝑟) =

𝐴𝑟+𝐵

(𝑟+1)(𝑟+3)
 vdTk; nfhs;Nthk;. 𝑟 ∈ ℤ+ 

,w;F 𝑈𝑟 = 4𝑓(𝑟) − 𝑓(𝑟 + 2) Mf ,Uf;FkhW nka;k;khwpypfs; 𝐴, 𝐵 ,d; ngWkhdq;fisj; 

Jzpf. ,jpypUe;J> 𝑛 ∈ ℤ+ ,w;F ∑ 𝑉𝑟 =
13

48
−𝑛

𝑟=1
2𝑛+3

2𝑛+1(𝑛+2)(𝑛+4)
−

2𝑛+5

2𝑛+2(𝑛+3)(𝑛+5)
 vdf; 

fhl;Lf. ,q;F 𝑉𝑟 =
6𝑟2+37𝑟+15

2𝑟+2(𝑟+1)(𝑟+3)(𝑟+5)
 MFk;. 

NkYk;> Kbtpy; njhlu; ∑ 𝑉𝑟
∞
𝑟=1  xUq;Ffpd;wnjdf; fhl;b> mjd; $l;Lj;njhifiaf; 

fhz;f. 𝑙𝑖𝑚
𝑛→∞

(∑ 𝑉𝑟 + 𝑘𝑛
𝑟=1 ∑ 𝑉𝑟

𝑛
𝑟=2 ) = 1 Mf ,Uf;FkhW nka;k;khwpyp 𝑘 ,d; ngWkhdj;ijf; 

fhz;f. 

 

 𝑈𝑟 = 4𝑓(𝑟) − 𝑓(𝑟 + 2) 

 
6𝑟2 + 37𝑟 + 15

(𝑟 + 1)(𝑟 + 3)(𝑟 + 5)
=

4(𝐴𝑟 + 𝐵)

(𝑟 + 1)(𝑟 + 3)
−

𝐴(𝑟 + 2) + 𝐵

(𝑟 + 3)(𝑟 + 5)
 

 6𝑟2 + 37𝑟 + 15 = 4(𝑟 + 5)(𝐴𝑟 + 𝐵) − (𝑟 + 1)[𝐴(𝑟 + 2) + 𝐵] 

   6 = 4𝐴 − 𝐴 ⟹ 𝐴 = 2 

37 = 20𝐴 + 4𝐵 − 2𝐴 − 𝐵 − 𝐴 

  𝐵 = 1 

𝑓(𝑟) =
2𝑟 + 1

(𝑟 + 1)(𝑟 + 3)
 

𝑈𝑟 = 4𝑓(𝑟) − 𝑓(𝑟 + 2) 

 
1

2𝑟+2
𝑈𝑟 =

1

2𝑟
𝑓(𝑟) −

1

2𝑟+2
𝑓(𝑟 + 2) 

  𝑉𝑟 =
1

2𝑟
𝑓(𝑟) −

1

2𝑟+2
𝑓(𝑟 + 2) 

𝑟 =  1       ⟹ 𝑉1   =
1

2
𝑓(1) −

1

23
𝑓(3) 

𝑟 =  2       ⟹ 𝑉2   =
1

22
𝑓(2) −

1

24
𝑓(4) 

𝑟 =  3       ⟹ 𝑉3   =
1

23
𝑓(3) −

1

25
𝑓(5) 

𝑟 =  4       ⟹ 𝑉4   =
1

24
𝑓(4) −

1

26
𝑓(6) 

 
 

𝑟 = 𝑛 − 2 ⟹ 𝑉𝑛−2 =
1

2𝑛−2
𝑓(𝑛 − 2) −

1

2𝑛
𝑓(𝑛) 

𝑟 = 𝑛 − 1 ⟹ 𝑉𝑛−1 =
1

2𝑛−1
𝑓(𝑛 − 1) −

1

2𝑛+1
𝑓(𝑛 + 1) 

𝑟 =  𝑛       ⟹ 𝑉𝑛      =
1

2𝑛
𝑓(𝑛) −

1

2𝑛+2
𝑓(𝑛 + 2) 

 

  ∑ 𝑉𝑟

𝑛

𝑟=1

=
1

2
𝑓(1) +

1

22
𝑓(2) −

1

2𝑛+1
𝑓(𝑛 + 1) −

1

2𝑛+2
𝑓(𝑛 + 2) 

10 

5 

5 
5 

10 

10 

5 
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∑ 𝑉𝑟

𝑛

𝑟=1

=
1

2
𝑓(1) +

1

22
𝑓(2) −

1

2𝑛+1
𝑓(𝑛 + 1) −

1

2𝑛+2
𝑓(𝑛 + 2) 

  =
1

2
∙

3

8
+

1

4
∙

5

3 ∙ 5
−

1

2𝑛+1

(2𝑛 + 3)

(𝑛 + 2)(𝑛 + 4)
−

1

2𝑛+2

(2𝑛 + 5)

(𝑛 + 3)(𝑛 + 5)
 

  =
13

48
−

(2𝑛 + 3)

2𝑛+1(𝑛 + 2)(𝑛 + 4)
−

(2𝑛 + 5)

2𝑛+2(𝑛 + 3)(𝑛 + 5)
 

lim
𝑛→∞

∑ 𝑉𝑟

𝑛

𝑟=1

= lim
𝑛→∞

{
13

48
−

(2𝑛 + 3)

2𝑛+1(𝑛 + 2)(𝑛 + 4)
−

(2𝑛 + 5)

2𝑛+2(𝑛 + 3)(𝑛 + 5)
} 

  =
13

48
 

xUq;Fk; njhlu; mj;Jld; $l;Lj;njhif =
13

48
 

lim
𝑛→∞

∑ 𝑉𝑟

𝑛

𝑟=1

+ 𝑘 lim
𝑛→∞

∑ 𝑉𝑟

𝑛

𝑟=2

= 1 

13

48
+ 𝑘 lim

𝑛→∞
(∑ 𝑉𝑟

𝑛

𝑟=1

− 𝑉1) = 1 

 
13

48
+ 𝑘

13

48
− 𝑘 ∙

58

23 ∙ 2 ∙ 4 ∙ 6
= 1 

  𝑘 =
140

23
 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

∑ 𝑉𝑟

∞

𝑟=1

 

 95 

10 

5 

5 

5 

5 

10 

5 
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13. (𝑎) 𝐴 = (
−1 0 2
3 𝑎 1

) , 𝐵 = (
4 0
5 −2
2 1

) , 𝑃 = (
0 −𝑎
4 𝑏

) Mfpad 𝑃 = 𝐴𝐵 Mf 

,Uf;fj;jf;fjhfj; jhaq;fnsdf; nfhs;Nthk;. ,q;F 𝑎, 𝑏 ∈ ℝ. 𝑎 = −2, 𝑏 = 5 

vdf; fhl;Lf. 𝑎, 𝑏 ,d; ,g;ngWkhdj;jpw;F 𝑃−1 ,Uf;fpd;wnjdf; fhl;b 𝑃−1 
I vOJf.  

𝑃3 = 33𝑃 + 40𝐼 vdj; jug;gbd;> 𝑃2 ,idf; fhz;f> 𝑃2 ,id 𝑃, 𝐼 

Mfpatw;wpd; rhu;gpy; vLj;Jiuf;f. ,q;F 𝐼 MdJ tupir 2 MfTs;s 
ru;trkd;ghl;Lj; jhakhFk;. 

NkYs;s KbGfis cgNahfpj;J 𝑃4 − 𝑃3 − 𝑃2 − 𝑃 = 2 (
108  166
332  523

) vdf; 

fhl;Lf. 
 

𝐴 = (
−1 0 2
3 𝑎 1

)             𝐵 = (
4 0
5 −2
2 1

)                 𝑃 = (
0 −𝑎
4 𝑏

)         

𝐴𝐵 = (
−1 0 2
3 𝑎 1

) ∙ (
4 0
5 −2
2 1

) 

 𝑃 = 𝐴𝐵 

(
0 −𝑎
4 𝑏

) = (
0 2

14 + 5𝑎 −2𝑎 + 1
) 

 −𝑎 =  2 ⟹ 𝑎 =  −2 

4 = 14 + 5𝑎 ⟹ 𝑎 = −2 

−2𝑎 + 1 =  𝑏 ⟹ 𝑏 = 5 

 

|𝑃| = 0 − 2 × 4 

= −8 ≠ 0 

∴ 𝑃−1  cs;sJ 

𝑃−1 = (
1

−8
) (

5 −2
−4 0

) 

 

  𝑃3= 33𝑃 + 40𝐼 

 𝑃2 ∙ 𝑃 ∙ 𝑃−1 = 33𝑃 ∙ 𝑃−1 + 40𝐼 ⋅ 𝑃−1  

    𝑃2 = 33 𝐼 + 40 𝑃−1 

= 33 (
1 0
0 1

) + 40 (
−1

  8
) (

5 −2
−4 0

) 

      = (
33 0
0 33

) − 5 (
5 −2

−4 0
) 

= (
8 10

20 33
) 

5 

5 

5 

5 

5 

5 

5 
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𝑃2  = 𝜆𝑃 + 𝜇𝐼 

(
8 10

20 33
) = 𝜆 (

0 2
4 5

) + 𝜇 (
1 0
0 1

) 

(
8 10

20 33
) = (

𝜇 2𝜆
4𝜆 5𝜆 + 𝜇

) 

𝜇 = 8 

4𝜆 = 20 ⟹ 𝜆=5 

𝑃2 = 5𝑃 + 8𝐼 

 

𝑃4 − 𝑃3 − 𝑃2 − 𝑃 = 𝑃2 ⋅ 𝑃2 − 𝑃3 − 𝑃2 − 𝑃 

 = (5𝑃 + 8𝐼) (5𝑃 + 8𝐼) - (33𝑃 + 40𝐼) - (5𝑃 + 8𝐼) – 𝑃 

 = 25 𝑃2 + 40 𝑃𝐼 + 40 𝑃𝐼 + 64 𝐼2 - 39 𝑃 - 48 𝐼 

 = 25 (5𝑃 + 8𝐼) + 80 𝑃 + 64𝐼 - 39 𝑃 - 48 𝐼 

 = 166 𝑃 + 216 𝐼 

 = 2 [83 (
0 2
4 5

) + 108 (
1 0
0 1

)] 

 = 2 (
108 166
332 523

) 

 

(𝑏) 𝑥, 𝑦 ∈ ℝ MapUf;f 𝑧 = 𝑥 + 𝑖𝑦 vd;gJ Xu; rpf;fnyz;iz tif Fwpg;gpd; 𝑧,d; 

kl;L |𝑧| IAk; 𝑧 ,d; cld;Gzupr;rpf;fnyz; 𝑧̄ IAk; vOJf.  

i. 𝑧𝑧̄ = |𝑧|2    

ii. 𝑧 − 𝑧̄ = 2𝑖 𝐼𝑚( 𝑧)   

iii. 𝑧 + 𝑧̄ = 2 𝑅𝑒( 𝑧) vdf; fhl;Lf. 

  |2𝑧 − 𝑖|2 = 4|𝑧|2 − 4 𝐼𝑚( 𝑧) + 1 vdTk; |𝑧̄ + 4|2 = |𝑧|2 + 8 𝑅𝑒( 𝑧) + 16 vdTk; 

fhl;Lf. 

|2𝑧 − 𝑖| = |𝑧̄ + 4| MFkhW 𝑧,d; xOf;F Xu; tl;lnkdf; fhl;b> mjd; 

ikaj;ijf; fhz;f. 

 

 

 

 

 

 

 

5 

5 

5 

5 
 60 
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𝑧 = 𝑥 + 𝑖𝑦                           𝑧̅ = 𝑥 − 𝑖𝑦                   |𝑧| = √𝑥2 +  𝑦2 

i.   𝑧 ⋅ 𝑧̅ = (𝑥 + 𝑖𝑦) (𝑥 − 𝑖𝑦) 

             = 𝑥2 − 𝑖𝑦2 

             = 𝑥2 +  𝑦2 

             = |𝑧|2 

 

ii.   𝑧 − 𝑧̅  = 2𝑖𝑦 

                               = 2𝑖 𝐼𝑚(𝑧) 

 

iii.   𝑧 + 𝑧̅  = 2𝑥 

                               = 2 𝑅𝑒(𝑧) 

 

|2𝑍 − 𝑖|2  = (2𝑍 − 𝑖) (2𝑍 − 𝑖̅̅ ̅̅ ̅̅ ̅̅ ) 

                 = (2𝑍 − 𝑖)(2𝑍̅ + 𝑖) 

                 =  4𝑍. 𝑍̅ - 2𝑍̅. 𝑖 + 2𝑍. 𝑖 - 𝑖. 𝑖 

                 =  4|𝑍|2 + 2𝑖 (𝑍 − 𝑍̅) + 1 

                 =  4|𝑍|2 + 2𝑖 . 2𝑖 𝐼𝑚(𝑍) + 1 

                                   =  4|𝑍|2 + 4 (-1) 𝐼𝑚(𝑍) + 1 

                                   =  4|𝑍|2 - 4 𝐼𝑚(𝑍) + 1 

 

                  |𝑍̅ + 4|2   =  (𝑍̅ + 4) (𝑍̅ + 4̅̅ ̅̅ ̅̅ ̅) 

                                   =  (𝑍̅ + 4) (𝑍 + 4) 

                                   =  𝑍. 𝑍̅ + 4. 𝑍 + 4. 𝑍̅ + 16 

                                   =  |𝑍|2 + 4 (𝑍 +  𝑍̅) + 16 

                                   =  |𝑍|2 + 8 𝑅𝑒(𝑍) + 16 

 

 

 

5 5 

5 

5 

5 

5 

5 

5 

5 
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|2𝑧 − 𝑖| = |𝑧̅ + 4| 

|2𝑧 − 𝑖|2  = |𝑧̅ + 4|2 

  4 |𝑧|2 - 4 𝐼𝑚(𝑧) + 1 = |𝑧|2 + 8 𝑅𝑒(𝑧) + 16 

    3 |𝑧|2  - 8 𝑅𝑒(𝑧) - 4 𝐼𝑚(𝑧) – 15 = 0 

   3   (𝑥2 + 𝑦2) - 8𝑥 - 4𝑦 – 15 = 0 

   𝑥2 +  𝑦2 - 
8

3
 𝑥 - 

4

3
 𝑦 – 5 = 0 

,J xU tl;l rkd;ghlhFk;. 

ikak; ≡ (
4

3
 ,

2

3
) 

 

(𝑐) −
𝜋

2
< 𝜃 < 0, 𝑟 > 0 Mf √2[𝑟(𝑐𝑜𝑠 𝜃 + 𝑖 𝑠𝑖𝑛 𝜃)]4 =

(√3−𝑖)
5

1+𝑖
 vdf; nfhs;Nthk;.  

j Nkha;tupd; Njw;wj;ijg; gad;gLj;jp> 𝜃, 𝑟 ,idf; fhz;f. 

 

√2 𝑟4(cos 4𝜃 + sin 4𝜃) =

25 (
√3
2 + 𝑖 (−

1
2))

5

√2 (
1

√2
+ 𝑖 (

1

√2
))

 

  𝑟4(cos 4𝜃 + 𝑖 sin 4𝜃) =
24 [cos (−

𝜋
6

) + 𝑖 sin (−
𝜋
6

)]
5

cos (
𝜋
4

) +  sin (
𝜋
4

)
 

   =
24  [cos (−

5𝜋
6 ) + 𝑖 sin (−

5𝜋
6 )]

cos (
𝜋
4) + sin (

𝜋
4)

 

  𝑟4(cos 4𝜃 + 𝑖 sin 4𝜃) = 24  [cos (−
13𝜋

12
) +  𝑖 sin (−

13𝜋

12
)] 

 𝑟4 = 24 

  𝑟  = 2  (∴ r > 0)              

                    4θ = −
13𝜋

12
 

                                  𝜃  = −
13𝜋

48
 (∴  −

𝜋

2
 < 𝜃 < 0) 

 

 

 

 60 

5 

5 

5 

5 

5 

5 

5 

5 
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14. (𝑎) 𝑥 ≠ −3 ,w;F 𝑓(𝑥) =
𝑥2−1

(𝑥+3)2
 vdf; nfhs;Nthk;. 𝑓(𝑥),d; ngWjp 𝑓′(𝑥) MdJ 

𝑥 ≠ −3 ,w;F 𝑓′(𝑥) =
2(3𝑥+1)

(𝑥+3)3  ,dhy; jug;gLfpd;wnjdf; fhl;Lf.  

  ,jpypUe;J> 𝑓(𝑥) mjpfupf;Fk; MapilfisAk; 𝑓(𝑥) FiwAk; MapiliaAk; 

fhz;f. mj;Jld;> 𝑓(𝑥) ,d; jpUk;gw; Gs;spapd; Ms;$WfisAk; fhz;f.  

  𝑥 ≠ −3 ,w;F 𝑓"(𝑥) =
12(1−𝑥)

(𝑥+3)4
 vdj; jug;gl;Ls;sJ. 𝑦 = 𝑓(𝑥) ,d; tiugpd; 

tpgj;jpg;Gs;spapd; Ms;$Wfisf; fhz;f. 

  mZFNfhLfs;> jpUk;gw;Gs;sp> tpgj;jpg;Gs;sp Mfpatw;iwf; fhl;b> 𝑦 = 𝑓(𝑥) 

,d; tiuigg; gUk;gbahf tiuf.  ,jpypUe;J 𝑦 = |𝑓(𝑥)| ,d; tiuigg; 

gUk;gbahf tiuf.   

𝑓(𝑥) =
𝑥2−1

(𝑥+3)2  

𝑓′(𝑥) =
(𝑥+3)2(2𝑥)−2(𝑥2−1)(𝑥+3)

(𝑥+3)4
  

 =
2[𝑥(𝑥+3)−(𝑥2−1)]

(𝑥+3)3   

  =
2(3𝑥+1)

(𝑥+3)3   

𝑓′(𝑥) = 0 ⟹ 𝑥 = (−
1

3
)  

epiyf;Fj;J mZFNfhL 𝑥 = (−3) 

 

𝑥 = −
1

3
 ,y; ,opT ngwg;gLk;. 

𝑥 = −
1

3
⟹ 𝑓 (−

1

3
) =

(
1

9
−1)

(64
9⁄ )

= −
1

8
  

jpUk;gw;Gs;spapd; Ms;$W ≡  (−
1

3
, −

1

8
) 

mjpfupf;Fk; Mapilfs; (−∞, −3), [−
1

3
, ∞)  

FiwtilAk; Mapilfs; (−3, −
1

3
] 

 

𝑓′(𝑥) =
2(3𝑥+1)

(𝑥+3)3      

𝑓"(𝑥) = 0 ⟹ 𝑥 = 1  

𝑥 = 1 ⟹ 𝑓(1) = 0  

 −∞ < 𝑥 < −3 −3 < 𝑥 < −
1

3
 −

1

3
< 𝑥 < ∞ 

𝑓′(𝑥) (+) (−) (+) 
𝑓(𝑥) mjpfupf;Fk; FiwAk; mjpfupf;Fk; 

5 

5 

5 

15 

5 5 5 

5 

5 

5 

5 
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 −3 < 𝑥 < 1 1 < 𝑥 < ∞ 

𝑓′′(𝑥) (+) (−) 

FopT epiy Nkd;Kf FopT fPo;Kf FopT 

 

(1,0) tpgj;jpg;Gs;sp 

 

𝑥 −mr;ir ntl;Lk; Gs;sp⇒ 

𝑓(𝑥) = 0 ⟹ 𝑥 = ±1  

(1,0), (−1,0)  

 

𝑦 −mr;ir ntl;Lk; Gs;sp⇒ 

𝑥 = 0 ⟹ 𝑓(0) = −
1

9
  

(0, −
1

9
)  

fpil mZFNfhL 

𝑓(𝑥) =
(1 −

1
𝑥2)

(1 +
3
𝑥)

2 

lim
𝑥→±∞

𝑓(𝑥) = 1  

/ 𝑦 = 1 fpil mZFNfhL 

 

 

 

5 5 

5 

5 

−𝟏 
𝟏 

−
𝟏

𝟗
 

(−
𝟏

𝟑
, −

𝟏

𝟖
) 

𝒚 

𝒙 

𝒙 = −𝟑 

𝒚 = 𝟏 

5 

5 

5 

5 
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(𝑏) mUfpYs;s cUtpy; fhl;lg;gl;Ls;s 

mstPLfspd;gb epow;wpa gpuNjrk; 𝑆 

,d; gug;gsT 30𝑚2 vdj; jug;gbd; 

epow;wpa gpuNjrk; 𝑆 ,d; Rw;wsT 𝐿 𝑚 

MdJ 𝐿 =
10

3
(𝑥 +

18

𝑥
) ,dhy; 

jug;gLk; vdf; fhl;Lf. epow;wpa 

gpuNjrk; 𝑆 ,d; Rw;wsT ,opthFkhW 

𝑥,idf; fhz;f. glj;jpy; 

fhl;lg;gl;Ls;s mstPLfs; ahTk; 

kPw;wupy; cs;sd. 

 

 

 

  𝐴 =
4𝑥

3
× 𝑥 ×

1

2
× 2 + 𝑦 × 𝑥 + (𝑦 − 𝑥) × 𝑥  

30 =
𝑥2

3
+ 2𝑥𝑦  

   𝑦 =
15

𝑥
−

𝑥

6
  

 

 

 

 

 

 

 

 

 

 
 

−𝟏 𝟏 

𝟏

𝟗
 

(−
𝟏

𝟑
,
𝟏

𝟖
) 

𝒚 

𝒙 

𝒙 = −𝟑 

𝒚 = 𝟏 

𝑦 = |𝑓(𝑥)| 

5 

𝑦 

𝑦 

4𝑥

3
 

4𝑥

3
 

𝑥 

𝑥 

 110 
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𝐿 =
5𝑥

3
+

4𝑥

3
+ 𝑦 + 𝑦 +

4𝑥

3
+

5𝑥

3
+ 𝑦 − 𝑥 + 𝑦 − 𝑥  

= 4𝑥 + 4𝑦  

= 4 (𝑥 +
15

𝑥
−

𝑥

6
) 

= 4 (
15

𝑥
+

5𝑥

6
)  

=  
10

3
(𝑥 +

18

𝑥
)  

 

 𝑦 > 0  

15

𝑥
−

𝑥

6
> 0  

 𝑥 < 3√10  

 

𝑑𝐿

𝑑𝑥
=

10

3
(1 −

18

𝑥2
) 

=
10

3𝑥2
(𝑥2 − 18) 

 

𝑥2 − 18 = 0  

𝑥2 = 18  

  𝑥 = 3√2 𝑚 

 

  0 < 𝑥 < 3√2 ⟹
𝑑𝐿

𝑑𝑥
< 0  

3√2 < 𝑥 < 3√10  ⟹
𝑑𝐿

𝑑𝑥
> 0 

 

/ 𝑥 = 3√2 𝑚  ,y; 𝐿 ,opT 

 

 

 

 

 

 

 

5 

5 

5 

5 

5 

5 
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15. (𝑎) vy;yh 𝑡 ∈ ℝ ,w;Fk; 2𝑡 = 𝐴(1 − 𝑡)2 + 𝐵(1 + 𝑡)(1 − 𝑡) + 𝐶(1 + 𝑡) MFkhW 

𝐴, 𝐵, 𝐶 Mfpa nka;k; khwpypfspd; ngWkhdq;fisf; fhz;f. 

  ,jpypUe;J my;yJ NtWtpjkhf 

∫
2𝑡

(1 − 𝑡)2(1 + 𝑡)

1

√2

0

𝑑𝑡 = 𝑙𝑛(√2 − 1) + √2 + 1 

𝐼 = ∫
𝑐𝑜𝑡 (

𝑥
2)

1 − √𝑐𝑜𝑠 𝑥

𝜋
2

𝜋
3

𝑑𝑥 

𝐼 = ∫
𝑠𝑖𝑛 𝑥

(1 − 𝑐𝑜𝑠 𝑥)(1 − √𝑐𝑜𝑠 𝑥)

𝜋
2

𝜋
3

𝑑𝑥 

√𝑐𝑜𝑠 𝑥 = 𝑡 vDk; gpujpaPl;ilAk; NkYs;s KbgpidAk; gad;gLj;jp             

𝐼 = 𝑙𝑛(√2 − 1) + √2 + 1 vdf; fhl;Lf.  

 

2𝑡 = 𝐴(1 − 𝑡)2 + 𝐵(1 + 𝑡)(1 − 𝑡) + 𝐶(1 + 𝑡) 

𝑡2 ∶  0 = 𝐴 − 𝐵 

𝑡  ∶ 2 = −2𝐴 + 𝐶 

𝑡0 ∶ 0 = 𝐴 + 𝐵 + 𝐶 

𝐶 = 1 

𝐴 = −
1

2
  

𝐵 = −
1

2
  

2𝑡 = −
1

2
(1 − 𝑡)2 −

1

2
(1 + 𝑡)(1 − 𝑡) + (1 + 𝑡) 

∫
2𝑡

(1 − 𝑡)2(1 + 𝑡)

1

√2

0

𝑑𝑡 = ∫
−

1
2

(1 − 𝑡)2 −
1
2

(1 + 𝑡)(1 − 𝑡) + (1 + 𝑡)

(1 − 𝑡)2(1 + 𝑡)

1

√2

0

𝑑𝑡 

= −
1

2
∫

1

1 + 𝑡

1

√2

0

𝑑𝑡 −
1

2
∫

1

1 − 𝑡

1

√2

0

𝑑𝑡 + ∫
1

(1 − 𝑡)2

1

√2

0

𝑑𝑡 

= −
1

2
ln|1 + 𝑡||

0

1

√2 −
1

2

ln|1 − 𝑡||
0

1

√2

−1
+

(1 − 𝑡)−1|
0

1

√2

(−1)(−1)
 

 

= −
1

2
ln (1 +

1

√2
) +

1

2
ln (1 −

1

√2
) +

1

1 −
1

√2

− 1 

=
1

2
ln (

√2 − 1

√2 + 1
) +

√2

√2 − 1
− 1 

=
1

2
ln(√2 − 1)

2
+

1

√2 − 1
 

= ln(√2 − 1) + √2 + 1 

vdf; fhl;Lf. 

vdf; nfhs;Nthk;. 

vdf; fhl;b> 

5 

5 
5 

5 

5 5 5 

5 

5 
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𝐼 = ∫
cot (

𝑥
2)

1 − √cos 𝑥

𝜋
2

𝜋
3

𝑑𝑥 

𝐼 = ∫
cos (

𝑥
2)

sin (
𝑥
2) (1 − √cos 𝑥)

𝜋
2

𝜋
3

𝑑𝑥 

= ∫
sin 𝑥

2 sin2 (
𝑥
2) (1 − √cos 𝑥)

𝜋
2

𝜋
3

𝑑𝑥 

= ∫
sin 𝑥

(1 − cos 𝑥)(1 − √cos 𝑥)

𝜋
2

𝜋
3

𝑑𝑥 

 

√cos 𝑥 = 𝑡 

𝑥 ⟶
𝜋

2
⟹ 𝑡 ⟶ 0 

𝑥 ⟶
𝜋

3
⟹ 𝑡 ⟶

1

√2
 

1

2√cos 𝑥
(− sin 𝑥)𝑑𝑥 = 𝑑𝑡 

  sin 𝑥  𝑑𝑥 = −2𝑡 𝑑𝑡 

  𝐼 = ∫
−2𝑡

(1 − 𝑡2)(1 − 𝑡)

0

1

√2

𝑑𝑡 

  𝐼 = ∫
2𝑡

(1 + 𝑡)(1 − 𝑡)2

1

√2

0

𝑑𝑡 

  𝐼 = ln(√2 − 1) + √2 + 1 

 

 (𝑏) gFjpfshfj; njhifapliyg; gad;gLj;jp              ,idf; fhz;f.  
 

∫
ln(𝑥 + 2)

(𝑥 + 4)2
𝑑𝑥 = ∫(𝑥 + 4)−2 ln(𝑥 + 2) 𝑑𝑥 

  = ln(𝑥 + 2)
(𝑥 + 4)−1

−1
− ∫

(𝑥 + 4)−1

−1

1

𝑥 + 2
𝑑𝑥 

  =
−1

(𝑥 + 4)
ln(𝑥 + 2) + ∫

1

(𝑥 + 2)(𝑥 + 4)
𝑑𝑥 

  =
−1

(𝑥 + 4)
ln(𝑥 + 2) + ∫ (

1
2

𝑥 + 2
+

−
1
2

𝑥 + 4
) 𝑑𝑥 

  =
−1

(𝑥 + 4)
ln(𝑥 + 2) +

1

2
ln|𝑥 + 2| −

1

2
ln|𝑥 + 4| + 𝑐 

  =  
−1

(𝑥 + 4)
ln(𝑥 + 2) +

1

2
ln |

𝑥 + 2

𝑥 + 4
| + 𝑐 

 

5 

5 

5 

5  65 

∫
𝑙𝑛( 𝑥 + 2)

(𝑥 + 4)2
𝑑𝑥 

𝑐 − vNjr;ir khwpyp 

 

 25 

5 

5 5 + 

5 
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 (𝑐) i.                 

 
 

 ii.   
 
 

𝑎 xU khwpypahf ,Uf;Fk; #j;jpuk; ∫ 𝑓(𝑥)𝑑𝑥 =
𝑎

0
∫ 𝑓(𝑎 − 𝑥)𝑑𝑥

𝑎

0
 Ig; 

gad;gLj;jp> 𝐽 =
𝜋

2
∫

𝑠𝑖𝑛3 𝑥

1+𝑠𝑖𝑛 𝑥

𝜋

0
𝑑𝑥 vdf;fhl;b gFjp (𝑐) ,y; (𝑖) ,y; ngw;w 

KbgpidAk; gad;gLj;jp 𝐽 =
𝜋

4
(3𝜋 − 8) vdf; fhl;Lf.   

 

∫
1

1 + sin 𝑥

𝜋

0

𝑑𝑥 = ∫
1 − sin 𝑥

1 − sin2 𝑥

𝜋

0

𝑑𝑥 

= ∫
1 − sin 𝑥

cos2 𝑥

𝜋

0

𝑑𝑥 

= ∫ (sec2 𝑥 − sec 𝑥 tan 𝑥)
𝜋

0

𝑑𝑥 

= tan 𝑥|0
𝜋 − sec 𝑥|0

𝜋 

= −(−1 − 1) 

= 2 

 

𝐽 = ∫
𝑥 sin3 𝑥

1 + sin 𝑥

𝜋

0

𝑑𝑥 

𝐽 = ∫
(𝜋 − 𝑥) sin3(𝜋 − 𝑥)

1 + sin(𝜋 − 𝑥)

𝜋

0

𝑑𝑥 

𝐽 = ∫
(𝜋 − 𝑥) sin3 𝑥

1 + sin 𝑥

𝜋

0

𝑑𝑥 

 

(1), (2) ⟹ 2𝐽 = ∫
𝜋 sin3 𝑥

1 + sin 𝑥

𝜋

0

𝑑𝑥 

 𝐽 =
𝜋

2
∫

sin3 𝑥

1 + sin 𝑥

𝜋

0

𝑑𝑥 

 𝐽 =
𝜋

2
∫

1 + sin3 𝑥 − 1

1 + sin 𝑥

𝜋

0

𝑑𝑥 

 =
𝜋

2
∫

1 + sin3 𝑥

1 + sin 𝑥

𝜋

0

𝑑𝑥 −
𝜋

2
∫

1

1 + sin 𝑥

𝜋

0

𝑑𝑥 

∫
1

1 + 𝑠𝑖𝑛 𝑥

𝜋

0

𝑑𝑥 = 2 vdf; fhl;Lf. 

𝐽 = ∫
𝑥 𝑠𝑖𝑛3 𝑥

1 + 𝑠𝑖𝑛 𝑥

𝜋

0

𝑑𝑥 vdf; nfhs;Nthk;. 

5 

5 

5 
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=
𝜋

2
∫ (1 − sin 𝑥 + sin2 𝑥)

𝜋

0

𝑑𝑥 −
𝜋

2
× 2 

=
𝜋

2
[𝑥|0

𝜋 + cos 𝑥|0
𝜋 + ∫ (

1 − cos 2𝑥

2
)

𝜋

0

𝑑𝑥] − 𝜋 

=
𝜋

2
[𝜋 − 1 − 1 +

1

2
(𝑥 −

sin 2𝑥

2
)|

0

𝜋

] − 𝜋 

=
𝜋

2
[𝜋 − 2 +

𝜋

2
] − 𝜋 

=
𝜋

2
[
3𝜋

2
− 2] − 𝜋 

=
𝜋

4
(3𝜋 − 8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

5 

5 
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16. 𝑆 ≡ 2𝑥2 + 2𝑦2 + 4𝑥 − 8𝑦 + 1 = 0 vDk; tl;lj;jpw;F 𝐴 ≡ (3,1) vDk; 

ntspg;Gs;spapypUe;J tiuag;gLk; njhlypfs; 𝑙1, 𝑙2 Mfpatw;wpd; rkd;ghLfisf; 

fhz;f. NkYk; mtw;wpw;fpilg;gl;l $u;q;Nfhzj;ijf; fhz;f. 

tl;lk; 𝑆 = 0 ,d; ikak; 𝑂 vdTk; 𝑙1 = 0, 𝑙2 = 0 Mfpa Neu;NfhLfs; tl;lk; 

𝑆 = 0 ,idj; njhLk;Gs;spfs; 𝐵, 𝐶 vdTk; jug;gbd; 𝐴𝐵𝑂𝐶 Xu; tl;l ehw;gf;fy; 

vdf;fhl;b 𝐴, 𝐵, 𝑂, 𝐶 Mfpa Gs;spfspD}L nry;Yk; tl;lk; 𝑆1 ,d; 

rkd;ghl;bidf; fhz;f. 

njhLif ehz; 𝐵𝐶apd; rkd;ghl;bidf; fz;L> 𝑆 = 0, 𝑆1 = 0 Mfpa tl;lq;fis 

epkpu;Nfhz Kiwahf ,ilntl;Lk; tl;lk; 𝑆2 ,d; ikak; Neu;NfhL 𝐵𝐶 kPJ 

,Uf;Fk; vdf; fhl;Lf. 

𝑆2 = 0 MdJ (−1,
1

2
) vDk; Gs;spapD}L nry;Yk; vdpd; 𝑆2 ,d; rkd;ghL 

8𝑥2 + 8𝑦2 + 7𝑥 + 4𝑦 − 5 = 0 vdf; fhl;Lf.  

 

𝑆 = 2𝑥2 + 2𝑦2 + 4𝑥 − 8𝑦 + 1 = 0 

   𝑥2 + 𝑦2 + 2𝑥 − 4𝑦 + 1
2⁄ = 0 

ikak; ≡ (−1, 2) 

Miu =  √12 + 22 − 1
2⁄ = 

3

√2
  

𝑦 − 1 = 𝑚(𝑥 − 3) 

𝑚𝑥 − 𝑦 − 3𝑚 + 1 = 0 

3

√2
=

|−𝑚 − 2 − 3𝑚 + 1|

√𝑚2 + 1
 

9

2
=

(4𝑚 + 1)2

𝑚2 + 1
 

9𝑚2 + 9 = 32𝑚2 + 16𝑚 + 2 

23𝑚2 + 16𝑚 − 7 = 0 

(23𝑚 − 7)(𝑚 + 1) = 0 

𝑚 =
7

23
 or 𝑚 = −1 

𝑚 =
7

23
  ⟹   

7

23
𝑥 − 𝑦 +  

2

23
= 0 

7𝑥 − 23𝑦 + 2 = 0 

𝑚 =  −1 ⟹    −𝑥 − 𝑦 + 3 + 1 = 0 

𝑥 + 𝑦 − 4 = 0 

(−1,2) 

𝑚 

𝐴(3,1) 

5 

5 

5 

5 

5 5 + 

10 
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tan 𝜃 = |

7
23 + 1

1 −  
7

23

| 

 = |

7
23 + 1

1 −  
7

23

| 

 =
15

8
 

    𝜃 =  tan−1 (
15

8
) 

 

𝑂𝐵̂𝐴 = 90° 

𝑂𝐶̂𝐴 = 90° 

𝑂𝐵̂𝐴 + 𝑂𝐶̂𝐴 = 180° 

∴ 𝑂𝐴𝐵𝐶 Xu; tl;l ehw;gf;fy; 

 

 

 

 

𝐴, 𝑂, 𝐵, 𝐶 Mfpa Gs;spfspÇL nry;Yk; tl;lk; (𝑂𝐴 tpl;lk;) 

(𝑥 + 1)(𝑥 − 3) + (𝑦 − 2)(𝑦 − 1) = 0 

   𝑆1  ≡  𝑥2 +  𝑦2 − 2𝑥 − 3𝑦 − 1 = 0 

njhLif ehz; 𝐵𝐶 apd; rkd;ghL  

3𝑥 + 𝑦 × 1 + 1(𝑥 + 3) − 2 (𝑦 + 1) +  
1

2
= 0 

4𝑥 − 𝑦 + 
3

2
= 0 

  8𝑥 − 2𝑦 + 3 =  0 

𝑆2  ≡  𝑥2 +  𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0............(3) 

  𝑆 ≡  𝑥2 +  𝑦2 + 2𝑥 − 4𝑦 +  
1

2
= 0 

𝑆1  ≡  𝑥2 +  𝑦2 − 2𝑥 − 3𝑦 − 1 = 0 

 

 

𝑂 𝐴 

𝐵 

𝐶 

5 

5 

5 
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𝑆2, 𝑆 

2𝑔(1) + 2𝑓(−2) = 𝑐 +  
1

2
 

2𝑔 − 4𝑓 = 𝑐 +  
1

2
..........(1) 

𝑆1, 𝑆 

2𝑔(−1) + 2𝑓 (−
3

2
) = 𝑐 − 1 

2𝑔 + 3𝑓 =  −𝑐 + 1........(2) 

(1) − (2) ⟹ 4𝑔 − 𝑓 =  
3

2
 

 8𝑔 − 2𝑓 − 3 = 0 

Mdhy; 𝑆2  ,d; ikak; ≡  (−𝑔, −𝑓)  ≡  (𝑥0, 𝑦0  ) vd;f. 

𝑔 =  −𝑥0, 𝑓 =  −𝑦0 

𝑆2 ,d; ikaj;jpd; xOf;F 

−𝑔 ≡ 𝑥, −𝑓 ≡ 𝑦 

8𝑥 − 2𝑦 + 3 = 0 

Mdhy; 𝑆2 ,d; ikak; Neu;NfhL 𝐵𝐶 kPJ cs;sJ. 

(3) ⟹ (−1,
1

2
) 

1 + 
1

4
− 2𝑔 + 𝑓 + 𝑐 = 0 

−2𝑔 + 𝑓 + 𝑐 =  −
5

4
............(4)  

(4), (3) ⟹ −4𝑔 − 2𝑓 =  −
9

4
.........(5) 

(5), (6) ⟹ −3𝑓 =  −
3

4
 

𝑓 =  
1

4
 

𝑔 =  
7

16
 

𝑐 =  −
5

8
 

𝑥2 + 𝑦2 +  
7

8
𝑥 +  

1

2
𝑦 −  

5

8
= 0 

𝑆2 ,d; rkd;ghL  

8𝑥2 + 8𝑦2 + 7𝑥 + 4𝑦 − 5 = 0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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17. (𝑎) 𝑠𝑖𝑛( 𝐴 + 𝐵) I 𝑠𝑖𝑛 𝐴 , 𝑐𝑜𝑠 𝐴 , 𝑠𝑖𝑛 𝐵 , 𝑐𝑜𝑠 𝐵 Mfpatw;wpy; vOjp 𝑠𝑖𝑛 2 𝜃 I 𝑠𝑖𝑛 𝜃 , 𝑐𝑜𝑠 𝜃 

Mfpatw;wpd; rhu;gpy; fhz;f.  

𝑠𝑖𝑛 2 𝜃 ,y; 𝜃f;F cfe;j gpujpaPl;il toq;fp 𝑐𝑜𝑠 2 𝜃 I 𝑐𝑜𝑠 𝜃 , 𝑠𝑖𝑛 𝜃 Mfpatw;wpd; rhu;gpy; 

fhz;f.  

,jpypUe;J> 𝑠𝑖𝑛 2 𝜃, 𝑐𝑜𝑠 2 𝜃 I 𝑡𝑎𝑛 𝜃 rhu;gpy; fhz;f.  

√3 𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛 𝑥 = 2 vDk; rkd;ghl;by; 𝑥 ,w;fhd xU jPu;T 
𝜋

6
 vdf; fhl;Lf.  

NkYs;s KbGfis cgNahfpj;J 𝑡𝑎𝑛
𝜋

12
= 2 − √3 vdf; fhl;Lf.    

 

sin(𝐴 + 𝐵) = sin 𝐴 cos 𝐵 + cos 𝐴 sin 𝐵 

𝐴 = 𝜃, 𝐵 = 𝜃 ⟹ 

sin(𝜃 + 𝜃) = sin 𝜃 cos 𝜃 + cos 𝜃 sin 𝜃 

  sin 2𝜃 = 2 sin 𝜃 cos 𝜃 

 

𝜃 = (
𝜋

4
− 𝜃) ⟹ 

sin (
𝜋

2
− 2𝜃) = 2 sin (

𝜋

4
− 𝜃) cos (

𝜋

4
− 𝜃) 

   cos 2𝜃 = 2 sin (
𝜋

4
− 𝜃) sin (

𝜋

4
+ 𝜃) 

   cos 2𝜃 = 2 (sin
𝜋

4
cos 𝜃 − cos

𝜋

4
sin 𝜃) (sin

𝜋

4
cos 𝜃 + cos

𝜋

4
sin 𝜃) 

= 2 (
1

2
cos2 𝜃 −

1

2
sin2 𝜃) 

= cos2 𝜃 − sin2 𝜃 

 

sin 2𝜃 = 2 sin 𝜃 cos 𝜃 

=
2 sin 𝜃 cos 𝜃

cos2 𝜃 + sin2 𝜃
 

=
2 tan 𝜃

1 + tan2 𝜃
 

 

cos 2𝜃 =
cos2 𝜃 − sin2 𝜃

cos2 𝜃 + sin2 𝜃
 

=
1 − tan2 𝜃

1 + tan2 𝜃
 

 

5 

5 

5 

5 

5 

5 
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 √3 cos 𝑥 + sin 𝑥 = 2 

 
√3

2
cos 𝑥 +

1

2
sin 𝑥 = 1 

cos 𝑥 cos
𝜋

6
+ sin 𝑥 sin

𝜋

6
= cos 0 

  cos (𝑥 −
𝜋

6
) = cos 0 

  (𝑥 −
𝜋

6
) = 2𝑛𝜋       ;    𝑛 𝜖 ℤ 

 𝑥 = 2𝑛𝜋 +
𝜋

6
  ;   𝑛 𝜖 ℤ 

𝑛 = 0 ⟹ 𝑥 =
𝜋

6
 

∴ 𝑥 =
𝜋

6
vd;gJ xU jPu;T. 

 

 

 
√3 (1 − tan2 (

𝑥
2))

1 + tan2 (
𝑥
2)

+
2 tan (

𝑥
2)

1 + tan2 (
𝑥
2)

= 2 

      √3 − √3 tan2 (
𝑥

2
) + 2 tan (

𝑥

2
) = 2 + 2 tan2 (

𝑥

2
) 

(2 + √3) tan2 (
𝑥

2
) − 2 tan (

𝑥

2
) + 2 − √3 = 0 

,r; rkd;ghl;bd; jPu;T = tan (
𝜋

6⁄

2
) 

= tan
𝜋

12
 

tan
𝜋

12
⟹ 

  (2 + √3) tan2 (
𝜋

12
) − 2 tan (

𝜋

12
) + 2 − √3 = 0 

tan2 (
𝜋

12
) − 2(2 − √3) tan (

𝜋

12
) + (2 − √3)

2
= 0 

  (tan (
𝜋

12
) − (2 − √3))

2

= 0 

  tan
𝜋

12
= 2 − √3 

 

5 

5 

5 

5 

5 

5 
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(𝑏) tof;fkhd FwpaPLfSld; 𝛥𝐴𝐵𝐶 

,w;F ird; tpjpiaf; $Wf.  

cUtpy; fhl;lg;gl;Ls;s Kf;Nfhzp 

𝐴𝐵𝐶apy; 𝐴𝐵̂𝐶 =
𝜋

4
, 

𝐴𝐷̂𝐵 = 𝜃, 𝐴𝐶̂𝐵 =
𝜋

12
 vdTk; 𝐵𝐶 kPJ 

Gs;sp 𝐷 MdJ            

𝐵𝐷: 𝐷𝐶 = 2: 1 MfTk; 

,Uf;fj;jf;fjhf cs;sJ. 

nghUj;jkhd Kf;NfhzpfSf;Fr; 

ird; newpiag; gad;gLj;jp 

√2 𝑠𝑖𝑛 (𝜃 −
𝜋

12
) = 𝑠𝑖𝑛

𝜋

12
𝑠𝑖𝑛 (

𝜋

4
+ 𝜃) 

vdf; fhl;Lf.  

,jpypUe;J> 𝑡𝑎𝑛 𝜃 =
3 𝑡𝑎𝑛

𝜋

12

2−𝑡𝑎𝑛
𝜋

12

 vdf; fhl;Lf. 

gFjp (𝑎) ,y; cs;s Kbgpidg; gad;gLj;jp 𝑡𝑎𝑛 𝜃 = √3(2 − √3) vdf; fhl;Lf. 

   

 

ird; tpjp 

∆𝐴𝐵𝐷 ,y;, 

𝐴𝐷

sin
𝜋
4

=
𝐵𝐷

sin (𝜋 − (
𝜋
4 + 𝜃))

 

𝐴𝐷

sin
𝜋
4

=
2 𝐷𝐶

sin (
𝜋
4 + 𝜃)

 

∆𝐴𝐷𝐶 ,y;, 

 
𝐴𝐷

sin
𝜋

12

=
𝐷𝐶

sin (𝜃 −
𝜋

12)
 

sin
𝜋

12
1

√2

=
2 sin (𝜃 −

𝜋
12)

sin (
𝜋
4 + 𝜃)

 

√2 sin
𝜋

12
∙ sin (

𝜋

4
+ 𝜃) = 2 sin (𝜃 −

𝜋

12
) 

√2 sin (𝜃 −
𝜋

12
) = sin

𝜋

12
∙ sin (

𝜋

4
+ 𝜃) 

√2 (sin 𝜃 cos
𝜋

12
− cos 𝜃 sin

𝜋

12
) = sin

𝜋

12
(sin

𝜋

4
cos 𝜃 + cos

𝜋

4
sin 𝜃) 

 

 
 

 

 

 

 

10 

10 

10 

5 
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√2 (sin 𝜃 cos
𝜋

12
− cos 𝜃 sin

𝜋

12
) = sin

𝜋

12
(

1

√2
cos 𝜃 +

1

√2
sin 𝜃) 

2 (sin 𝜃 cos
𝜋

12
− cos 𝜃 sin

𝜋

12
) = sin

𝜋

12
(cos 𝜃 + sin 𝜃) 

  2 (tan 𝜃 − tan
𝜋

12
) = tan

𝜋

12
(1 + tan 𝜃) 

  (2 − tan
𝜋

12
) tan 𝜃 = 3 tan

𝜋

12
 

tan 𝜃 =
3 tan

𝜋
12

2 − tan
𝜋

12

 

tan 𝜃 =
3(2 − √3)

2 − (2 − √3)
 

=
3(2 − √3)

√3
 

= √3(2 − √3) 

 

(𝑐) 2 𝑐𝑜𝑡−1( 𝑥 − 1) + 𝑡𝑎𝑛−1 (
𝑥

𝑥+1
) =

𝜋

2
 ,idj; jPu;f;f.   

2 cot−1(𝑥 − 1) + tan−1 (
𝑥

𝑥 + 1
) =

𝜋

2
 

cot−1(𝑥 − 1) = 𝛼 vd;f. 

cot 𝛼 = 𝑥 − 1 

tan 𝛼 =
1

𝑥 − 1
 

 

tan−1 (
𝑥

𝑥+1
) = 𝛽 vd;f. 

tan 𝛽 =
𝑥

𝑥 + 1
⟹ cot 𝛽 =

𝑥 + 1

𝑥
 

2𝛼 + 𝛽 =
𝜋

2
 

  2𝛼 =
𝜋

2
− 𝛽 

 

 
 
 
 

5 

5 
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  tan 2𝛼 = tan (
𝜋

2
− 𝛽) 

 
2 tan 𝛼

1 − tan2 𝛼
= cot 𝛽 

2 ×
1

𝑥 − 1

1 −
1

(𝑥 − 1)2

=
𝑥 + 1

𝑥
 

2(𝑥 − 1)

(𝑥 − 1)2 − 1
=

𝑥 + 1

𝑥
 

 
2(𝑥 − 1)

𝑥(𝑥 − 2)
=

𝑥 + 1

𝑥
      (∵ 𝑥 ≠ 0, 𝑥 ≠ 2) 

 2(𝑥 − 1) = (𝑥 − 2)(𝑥 + 1) 

 2(𝑥 − 1) = 𝑥2 − 𝑥 − 2 

   𝑥2 − 3𝑥 = 0 

𝑥 = 3  𝑂𝑅  𝑥 = 0 

Mdhy;, 𝑥 ≠ 0 

𝑥 = 3 nghUj;jkhdJ. 

 

5 

5 

5 

5 

5  30 



- 1 - 

 

 

AL/2025/10/T-II 

MR.P.SENTHILNATHAN | COMBINED MATHEMATICS II 

MORA EXAMS | EXAMINATION COMMITEE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared By 

P.Senthilnathan B.Sc, Dip in Ed 

 

nkhwl;Litg; gy;fiyf;fof nghwpapaw; gPl jkpo; khztu;fs; 
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1. xg;gkhd fpil Nkir kPJ 𝑢 fjpAld; ,aq;Fk; 𝑚 jpzpTila Jzpf;if 𝐵 I mNj 

jpirapy; Nkir kPJ 2𝑢 fjpAld; ,aq;Fk; 𝑚 jpzpTila Jzpf;if 𝐴 Neubahf 

NkhJfpd;wJ. nkhj;jypd; gpd; 𝐵 MdJ 
7𝑢

4
 fjpAld; ,aq;FfpwJ. Jzpf;if 𝐴 MdJ 

mNj jpirapy; njhlu;e;J ,aq;Ffpd;wnjdpd; mjd; fjpiaf; fhz;f. ,g;NghJ 𝐴 ,w;F 

mjd; ,af;fj;jpirapy; 𝐼 vDk; fzj;jhf;F toq;fg;gbd; njhlUk; ,af;fj;jpy; 𝐼 >
𝑚𝑢

2
 

vdpy; 𝐵 I ,uz;lhtJ Kiwahf 𝐴 NkhJk; vdf;fhl;Lf.   

 

 

njhFjpapw;F 𝐼 = ∆(𝑚𝑢)  

→   0 = (𝑚𝑣 + 𝑚 ×
7𝑢

4
) − (𝑚 × 2𝑢 + 𝑚 × 𝑢)  

⟹ 𝑣 =
5𝑢

4
  

 

      𝐼 = ∆(𝑚𝑢)  

(𝐴)   → 𝐼 = 𝑚𝑤 − 𝑚 ×
5𝑢

4
  

   ⟹ 𝑚𝑤 = 𝐼 +
5𝑚𝑢

4
  

 

⟹ 𝐼 >
𝑚𝑢

2
  

⟺  𝐼 +
5𝑚𝑢

4
>

7𝑚𝑢

4
  

⟺ 𝑚𝑤 >
7𝑚𝑢

4
  

𝑤 >
7𝑢

4
  vdpd; 𝐵 I kWgbAk; NkhJk; 

 

 

 

 

 

  

𝐴(𝑚) 𝐵(𝑚) 

𝑢 2𝑢 

𝑣 
7𝑢

4
  

𝐴(𝑚) 𝐵(𝑚) 

5𝑢

4
  

𝑤 
7𝑢

4
  

𝐼 

5 

5 

5 

5 

5 

25 
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2. 𝐴𝐵 = √3ℎ MFkhW Gs;sp 𝐵 ,w;F epiyf;Fj;jhf NkNy Gs;sp 𝐴 cs;sJ. 

,UJzpf;iffs; 𝐴, 𝐵 ,y; ,Ue;J xNu Neuj;jpy; KiwNa fpilahf 
𝑢

2
, fpilAld; 

𝜃 Nfhzj;jpy; 𝑢 cld; xNu epiyf;Fj;Jj; jsj;jpy; mtw;wpd; ghijfs; 

mikAkhW GtpaPug;gpd; fPo; tPrg;gLfpd;wd. ,uz;L Jzpf;iffSk; Gs;sp 𝐶 ,y; 

NkhJfpd;wd. 𝜃 = 60° vdf;fhl;b> NkhJtjw;F vLj;j Neuk; 
2ℎ

𝑢
 vdf;fhl;Lf. 

 

 𝑆 = 𝑢𝑡 +
1

2
𝑔𝑡2  

(𝐴 ⟶ 𝐶),⟶ 𝑆 =
𝑢

2
𝑡  

(𝐵 ⟶ 𝐶),⟶ 𝑆 = 𝑢 cos 𝜃 𝑡  

   ⟹  
𝑢

2
𝑡 =  𝑢 cos 𝜃 𝑡  

      cos 𝜃 =
1

2
  

𝜃 = 60°  

 

𝑆 = 𝑢𝑡 +
1

2
𝑔𝑡2  

(𝐴 ⟶ 𝐶), ↓ 𝐻1 = 0 +
1

2
𝑔𝑡2  

(𝐵 ⟶ 𝐶), ↑ 𝐻2 = 𝑢 sin 𝜃 𝑡 −
1

2
𝑔𝑡2  

      ⟹ 𝐻1 + 𝐻2 =  𝑢 sin 𝜃 𝑡  

             ⟹ √3ℎ =  𝑢 sin 60 𝑡 

             𝑡 =
2ℎ

𝑢
  

  

 

  

 

 

 

 

 

5 

5 

5 

25 

5 

5 

𝐴 

𝐵 

𝐶 
𝑡 = 𝑡 

𝑢 

𝐻1 

𝐻2 

𝜃 

𝑢

2
 

𝑡 = 0 
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3. ,Nyrhd ePl;lKbahj ,ioapd; xU Kidapy; 𝑚 jpzpTila Jzpf;if 𝑃 
,izf;fg;gl;L> ,ioahdJ fpil rPypq;fpy; epiyg;gLj;jg;gl;l xg;gkhd fg;gpapd;  

Nkyhfr; nrd;W gpd; 𝑚 jpzpTila xg;gkhd 
mirAk; fg;gpf;F fPohfr; nrd;W kWKid rPypq;fpy; 
epiyg;gLj;jg;gl;Ls;sJ. fg;gpfSld; njhLifAwhj  
,ioapd; gFjpfs; epiyf;Fj;jhf ,Uf;Fk; mNj 
Ntis> ,io ,Wf;fkhf ,Uf;f Muk;gj;jpy; 

Jzpf;if 𝑃 MdJ epiyahd fg;;gpapy; ,Ue;J 

0.2𝑚 fPNo ,Uf;f gpbf;fg;gl;L Xa;tpy; ,Ue;J 

tplg;gLfpwJ. 𝑔 = 10 𝑚𝑠−2  vdf;nfhz;L> 𝑃 ,d; 

Mu;KLfy; 5 𝑚𝑠−2 Mf Nky;Nehf;fp ,Uf;Fk; 

vdf;fhl;b> 𝑃 MdJ epiyj;j fg;gpia mila 
vLj;j Neuj;ijf; fhz;f. 

 

𝑥 + 2𝑦 = khwpyp 

𝑥̈ + 2𝑦̈ = 0  ………………………(1) 

 

𝐹 = 𝑚𝑎  

𝑃 , ↓        𝑚𝑔 − 𝑇 = 𝑚𝑥̈   ………………………(2) 

𝑄 , ↓   4𝑚𝑔 − 2𝑇 = 4𝑚𝑦 ̈   

2𝑚𝑔 − 𝑇 = 2𝑚𝑦̈ ………………………(3)  

(3) − (2)   ⟹ 𝑚𝑔 = 𝑚(2𝑦̈ − 𝑥̈)  

       ⟹   10 = 2 × (−
𝑥̈

2
) − 𝑥̈  

                    ⟹     𝑥̈ = −5  

/ 𝑃 ,d; Mu;KLfy; 5 𝑚𝑠−2  ↑ 

 

𝑃 ,w;F ↑ 𝑠 = 𝑢𝑡 +
1

2
𝑔𝑡2  

    ⟹  0.2 = 0 +
1

2
× 5 × 𝑡2  

    ⟹  𝑡2 = 0.08 =
2

25
   

    ⟹     𝑡 =
√2

5
𝑠  

   

5 

5 

5 

5 

5 
25 

𝑃(𝑚) 

0.2𝑚 𝑄(4𝑚) 

𝑚𝑔 

𝑥 

4𝑚𝑔 

𝑇 𝑇 
𝑦 

𝑥̈ 

𝑦̈ 

𝑃 

𝑄 𝑇 



- 5 - 

 

 

AL/2025/10/T-II 

MR.P.SENTHILNATHAN | COMBINED MATHEMATICS II 

MORA EXAMS | EXAMINATION COMMITEE 

4. 1000𝑘𝑔 jpzpTs;s fhuhdJ fpilAld; sin−1 (
1

20
) rha;Ts;s ghijapy; Nky;Nehf;fp 

16 𝑚𝑠−1 vDk; khwhf;fjpAld; ,aq;FfpwJ. fhupd; ,af;fj;jpw;fhd jil tpir 𝑘𝑣 𝑁 MFk;. 
,q;F 𝑘 khwpypAk; 𝑣 MdJ 𝑚𝑠−1 ,y; fjpAkhFk;. fhu; 8.16 𝑘𝑊 tYTld; ,aq;FfpwJ 

vdf; nfhz;L 𝑘 =
5

8
 vdf;fhl;Lf. fhuhdJ mNj jil tbtj;ij xj;j jilAld; fpil 

ghijapy; mNj tYTld; nry;Yk; NghJ mjd; fjp 8 𝑚𝑠−1 Mf ,Uf;ifapy; Mu;KLfy; 
1.015 𝑚𝑠−2 vdf;fhl;Lf. (𝑔 = 10 𝑚𝑠−2)   
 

𝑃 = 𝐹𝑣  

8.16 × 103 = 𝐹 × 16  

𝐹 = 0.51 × 103  

𝐹 = 510  

𝐹 = 𝑚𝑎  

↗ 𝐹 − 103 × 10 sin 𝛼 − 16𝑘 = 1000 × 0  

            510 − 500 = 16𝑘  

   𝑘 =
5

8
  

 

𝑃 = 𝐹𝑣  

8.16 × 103 = 𝐹′ × 8  

            𝐹′ = 1.02 × 103  

 

𝐹 = 𝑚𝑎  

→                 𝐹′ − 8𝑘 = 1000𝑓  

1.02 × 103 − 8 ×
5

8
= 1000𝑓  

        → 𝑓 = 1.015 𝑚𝑠−2  

 

 

 

 

 

 

 

 

 

  

103 × 10 𝑁  
𝛼 

𝛼 = sin−1 ൬
1

20
൰ ⟹ sin𝛼 =

1

20
 

103 × 10 𝑁  

8𝑘 𝑁  

5 

5 

5 

5 

5 

25 



- 6 - 

 

 

AL/2025/10/T-II 

MR.P.SENTHILNATHAN | COMBINED MATHEMATICS II 

MORA EXAMS | EXAMINATION COMMITEE 

5. Gs;sp 𝑂 ,y; epiyg;gLj;jg;gl;Ls;s fg;gp kPJ nry;Yk; ,Nyrhd ePl;lKbahj 

,ioapd; xU Edpapy; 𝑚 jpzpTila Jzpf;if 𝑃 ck; kw;iwa Edpapy; 𝑀 

jpzpTila Jzpf;if 𝑄 ck; ,izf;fg;gl;L glj;jpy; 

fhl;bathW ,io ,Wf;fkhf ,Uf;f 𝑃 MdJ rPuhd Nfhz 

Ntfk(𝜔) cld; fpil tl;lj;jpy; ,af;fg;gLk; mNjNtis> 

𝑄 MdJ 𝑂 ,w;F epiyf;Fj;jhf fPNo RahjPdkhf 

njhq;fpatz;zk; rkepiyapy; cs;sJ. 𝑂𝑃 = 𝑙 MfTk; 

𝑃𝑂̂𝑄 = 𝛼 MfTk; ,Ug;gpd; cos 𝛼 I fz;L 𝑚 < 𝑀 vd 
ca;j;jwpf. 

NkYk; mj;Jld; 𝜔 = √
𝑀𝑔

𝑚𝑙
 vdTk; fhl;Lf. 

 

 

𝑄 ,d; rkepiy  

↑ 𝑇 = 𝑀𝑔  ………………………(1) 

𝑃 ,w;F  

↑  𝑇 cos 𝛼 = 𝑚𝑔 ………………………(2)  

 

(2)

(1)
⟹ cos𝛼 =

𝑚

𝑀
  

Mdhy; cos 𝛼 < 1 

 ⟹ 
𝑚

𝑀
< 1 

 𝑚 < 𝑀 

 

𝑃 ,w;F 𝐹 = 𝑚𝑎  

←    𝑇 sin 𝛼 = 𝑚(𝑙 sin 𝛼)𝜔2  

 𝑚𝑔 = 𝑚𝑙2𝜔2  

  ⟹  𝜔 = √
𝑀𝑔

𝑚𝑙
  

  

𝑄 

𝑃 

𝑂 

𝛼 

5 

5 

5 

5 

5 

25 

𝑄 

𝑃 

𝑂 

𝛼 

𝑀𝑔 

𝑇 

𝑚𝑔 

𝑇 

𝑙 

𝜔 

𝛼 
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6. 𝜆, 𝜇 ∈ ℝ MapUf;f 𝒖 = 𝜆𝒊 + 𝒋 , 𝒗 = 𝒊 + 𝜇𝒋 vdf;nfhs;Nthk;. ,q;F 𝒊, 𝒋 vd;gd 

toikahd FwpaPl;il cilad. 𝒖 + 𝒗 , 𝒖 − 𝒗 vd;gd nrq;Fj;jhd fhtpfshfTk; 

|𝒖 + 𝒗| = 2|𝒗| MfTk; ,Ug;gpd; 𝜆, 𝜇 ,d; ngWkhdq;fisf; fhz;f. 
 

𝒖 = 𝜆𝒊 + 𝒋   ,   𝒗 = 𝒊 + 𝜇𝒋  
 

𝒖 + 𝒗 = (𝜆 + 1)𝒊 + (𝜇 + 1)𝒋  

𝒖 − 𝒗 = (𝜆 − 1)𝒊 − (𝜇 − 1)𝒋  
 

    𝒖 + 𝒗  ⊥  𝒖 − 𝒗    ⟹   (𝒖 + 𝒗 ) ∙ (𝒖 − 𝒗  ) = 𝟎  

⟹ [(𝜆 + 1)𝒊 + (𝜇 + 1)𝒋] ∙ [(𝜆 − 1)𝒊 − (𝜇 − 1)𝒋] = 𝟎  
 

 (𝜆2 − 1) − (𝜇2 − 1) = 0  

 𝜆2 = 𝜇2  

   ⟹   𝜆 = ±𝜇 ………………………(1) 

 

|𝒖 + 𝒗| = 2|𝒗|  

⟹ √(𝜆 + 1)2 + (𝜇 + 1)2 = 2√1 + 𝜇2  

 

(𝜆 + 1)2 + (𝜇 + 1)2 = 4(1 + 𝜇2) ………………………(2) 

(1) ⟹ 𝜆 = 𝜇 vdpd; (1) ⟹ (𝜇 + 1)2 × 2 = 4(1 + 𝜇2) 

   𝜇2 + 2𝜇 + 1 = 2(1 + 𝜇2) 

    𝜇2 − 2𝜇 + 1 = 0  

  (𝜇 − 1)2 = 0  

 ⟹  𝜇 = 1 

/  𝜆 = 𝜇 = 1 

(1) ⟹ 𝜆 = −𝜇 vdpd; (1) ⟹ (−𝜇 + 1)2 + (𝜇 + 1)2 = 4(1 + 𝜇2) 

   2(1 + 𝜇2) = 4(1 + 𝜇2) 

     1 + 𝜇2 = 2(1 + 𝜇2)  

⟹ 𝜇2 = −1  nghUe;jhJ 

/  𝜆 = 𝜇 = 1 

 

 

  
  

5 

5 

5 

5 

5 

25 
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7. 3𝑎 ePskhd rPuw;w 𝑊 epiwAila 

Nfhy; 𝐴𝐵 MdJ xt;nthd;Wk; 

fpilAld; 30° ,y; rha;Ts;s 
xg;gkhd rha;jsq;fspy; fpilahf 

itf;fg;gl;L glj;jpy; fhl;bthW 
𝑎𝑊

2
 

jpUg;gKs;s ,iz nfhLf;fg;gl> 
mJ mt;tiktpy; rkepiyapy; 

cs;sJ. 𝐴, 𝐵 ,y; cs;s kWjhf;fq;fs; gUkdpy; rkd; vdf;fhl;b> Nfhypd; 
GtpaPu;g;Gikak; vq;Fs;sJ vdf;fhz;f. 

 

⟶ 𝑅 cos 60 − 𝑁 cos 60 = 0    

 𝑅 = 𝑁  

 

↑ 𝑅 sin 60 + 𝑁 sin 60 − 𝑊 = 0  

      𝑁 =
𝑊

√3
  

 

↶ 𝐴    𝑁 × 3𝑎 sin 60 +
𝑎𝑊

2
− 𝑊 × 𝑥 = 0  

     
𝑊

√3
× 3𝑎 ×

√3

2
+

𝑎𝑊

2
= 𝑊𝑥  

    ⟹ 𝑥 = 2𝑎  

  

 

 

 

 

 

  

𝐴 𝐵 

𝑎𝑊

2
  

30°  30°  

5 

5 

5 

5 

5 

25 

𝐴 𝐵 𝑎𝑊

2
  

30°  30°  

𝑊 

𝑥 

𝑅 𝑁 
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8. fpilAld; 45° ,y; rha;e;Js;s fulhd 
rha;jsj;jpd;cr;rpapy; xg;gkhd fg;gp 
epiyg;gLj;jg;gl;L> mjd; kPJ nry;Yk; 
,Nyrhd ePl;l Kbahj ,ioapd; Kidfspy; 

𝐴(𝑊),𝐵(𝑊) epiwfSila Jzpf;iffs; 
,izf;fg;gl;Ls;sJ. ,io ,Wf;fkhf ,Uf;f 

Jzpf;if. 𝐴 MdJ fg;gpapD}lhfr; nry;Yk; 

xg;gkhd fpil Nkir kPJk;> Jzpf;if 𝐵 
MdJ fulhd rha;jsj;jpYk; ,Uf;FkhW 

mika Jzpf;if 𝐴 ,w;F glj;jpy; fhl;bathW fpil tpir 𝑃 gpuNahfpf;fg;gl 
njhFjp rkepiyapy; cs;sJ. Jzpf;iffs;> fg;gp vd;gd xNu epiyf;Fj;J jsj;jpy; 

,Uf;fpd;wd. Jzpf;if 𝐵, rha;jsk; ,ilapyhd cuha;Tf;Fzfk; 
1

2
 vdpd; 𝑊 ≤

2√2𝑃 ≤ 3𝑊 vdf;fhl;Lf. 

 

 

 

 

 

 

 

(𝐴), ⟶   𝑃 − 𝑇 = 0 ⟹ 𝑃 = 𝑇  

(𝐵), ↙    𝐹 + 𝑊 cos 45 − 𝑇 = 0  

⟹ 𝐹 = 𝑃 −
𝑊

√2
   

                         𝑅 − 𝑊 sin 45 =0 ⟹ 𝑅 =
𝑊

√2
   

 

Jzpf;if 𝐵 ,d; rkepiyf;F 

|𝐹|

𝑅
≤

1

2
⟹ −

1

2
≤

𝐹

𝑅
≤

1

2
  

⟹ −
1

2
≤

(𝑃−
𝑊

√2
)

𝑊

√2
 

≤
1

2
  

⟹ −𝑊 ≤ 2√2𝑃 − 2𝑊 ≤ 𝑊  

 ⟹ 𝑊 ≤ 2√2𝑃 ≤ 3𝑊  

 

 

𝐵(𝑊) 

𝐴(𝑊) 

𝑃 

45° 

𝑁 

𝑊 

𝐵(𝑊) 

𝐴(𝑊) 

𝑃 

45° 

𝑇 

𝑇 
𝑅 

𝑊 𝐹 

45° 

5 

5 

5 

5 

5 

25 
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9. khjpup ntsp Ω ,y; ,U epfo;Tfs; 𝐴, 𝐵 vd;gd 𝑃(𝐴|𝐵) =
1

2
, 𝑃(𝐴|𝐵′) =

1

3
 

MFkhWs;sd. 6𝑃(𝐴) − 𝑃(𝐵) = 2 vdf;fhl;Lf. NkYk; 𝑃(𝐴) =
7

18
 vdpd;> 𝐴, 𝐵 

vd;gd rhuhjit my;y vdTk; fhl;Lf. 

 

𝑃(𝐴|𝐵) =
1

2
  

⟹
𝑃(𝐴∩𝐵)

𝑃(𝐵)
=

1

2
  

⟹ 𝑃(𝐴 ∩ 𝐵) =
1

2
𝑃(𝐵) ………………………(1) 

 

             𝑃(𝐴|𝐵′) =
1

3
  

⟹                          
𝑃(𝐴∩𝐵′)

𝑃(𝐵′)
=

1

3
  

⟹                  3𝑃(𝐴 ∩ 𝐵′) = 𝑃(𝐵′)  

⟹  3[𝑃(𝐴) − 𝑃(𝐴 ∩ 𝐵)] = 1 − 𝑃(𝐵)  

⟹              6𝑃(𝐴) − 𝑃(𝐵) = 2  

 

𝑃(𝐴) =
7

18
 vdpd;  

6 ×
7

18
− 𝑃(𝐵) = 2  

         ⟹  𝑃(𝐵) =
1

3
  

 

(1) ⟹ 𝑃(𝐴 ∩ 𝐵) =
1

2
×

1

3
=

1

6
  

         𝑃(𝐴) ∙ 𝑃(𝐵) =
7

18
×

1

3
=

7

54
  

 

∴  𝑃(𝐴 ∩ 𝐵) ≠ 𝑃(𝐴) ∙ 𝑃(𝐵)  

⟹ 𝐴, 𝐵 rhuhjdit my;y  

  

 

  

5 

5 

5 

5 

5 

25 
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10. 𝑥, 𝑦, 𝑧 vd;gd epiw vz;fshf ,Uf;f 4, 𝑥, 6, 𝑦, 7, 𝑧, 13 vd;gd VWtupirapy; 

xOq;FgLj;jg;gl;l VO Nehf;fy;fshFk;. ,tw;wpd; ,il 7 MfTk;> ,ilak; 6 

MfTk; xU Mfhuj;ij kl;Lk; nfhz;litahFk;. 𝑥, 𝑦, 𝑧 ,d; ngWkhdq;fisf; 

fhz;f. ,q;F 𝑧 ≠ 7 mj;Jld; ,t; Nehf;fy;fspd; ,il tpyfiyf; fhz;f. 
 
 

4 , 𝑥 , 6 , 𝑦 , 7 , 𝑧 ,13  

/ ,ilak; 6  ⟹ 𝑦 = 6 
 

,il    = 7 
4+ 𝑥+ 6+𝑦+ 7+ 𝑧+13

7
 = 7  

 ⟹ 𝑥 + 𝑧 = 13 ………………………(1) 

 

𝑥 = 5 vdpd; (1) ⟹  𝑧 = 8 

𝑥 = 6 vdpd; (1) ⟹  𝑧 = 7  ⟹ nghUe;jhJ 

  (/ 𝑧 ≠ 7) 

 /  𝑥 = 5, 𝑦 = 6, 𝑧 = 8 
 

4, 5, 6, 6, 7, 8, 13  

,iltpyfy; = 
∑|𝑥−𝑥̅|

𝑛
 

    =  
3+2+1+1+0+1+6

7
  

    =
14

7
  

    = 2  
 
 
 

 

 
 
 
 
 
 
 
 

 

  

5 

5 

5 

5 

5 

25 
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11)  

a) xg;gkhd fpilj;jsj;jpy; 
cs;s Neu;NfhL xd;wpy; 

𝐴, 𝐵, 𝐶 vDk; Gs;spfs; 
glj;jpy; fhl;batHW 

cs;sd. ,q;F 𝐴𝐵 =

280 𝑚 MFk;. Gs;sp 𝐴 ,y; 𝑃, 𝑄 vDk; ,U Jzpf;iffs; itf;fg;gl;L> 

Jzpf;if 𝑃 MdJ 𝑡 = 0 ,y; 50 𝑚𝑠−1 vDk; Ntfj;Jld; 𝐴𝐵 topNa 

vwpag;gl mJ 𝑓 𝑚𝑠−2 vDk; rPuhd Mu;KLfYld; ,aq;fp 𝑡 = 4 𝑠 ,y; 𝐵 

,y; cs;s epiyf;Fj;jhd xg;gkhd Rtiu 𝑣 𝑚𝑠−1 Ntfj;Jld; nrq;Fj;jhf 

Nkhjp gpd;dijf;fpwJ. Jzpf;if 𝑃, Rtu; ,ilapyhd kPs;jd;ikf; Fzfk; 
8

9
 MFk;. Jzpf;if 𝑃 ,d; jpUk;gpa ,af;fj;jpy;> mJ 4 𝑚𝑠−2 vDk; rPuhd 

mku;KLfYld; ,aq;Ffpd;wJ. 

𝑡 = 4 𝑠 ,y; Jzpf;if 𝑄 MdJ 𝐴 ,y; ,Ue;J 𝐴𝐶 topNa 𝑢 𝑚𝑠−1 

Ntfj;Jld; ,af;fj;ij Muk;gpj;J 4 𝑚𝑠−2 vDk; rPuhd mku;KLfYld; 

,aq;FfpwJ. 𝑡 = 𝑇 𝑠 ,y; Jzpf;if 𝑃 MdJ Jzpf;if 𝑄 I Gs;sp 𝐶 ,y;  

gpbf;fpwJ. mg;NghJ 𝐶 ,y; 𝑄 ,d; fjp 12 𝑚𝑠−1 MFk;. ,t;tpU 
Jzpf;iffspd; ,af;fj;jpw;fhd Ntf-Neu tiuGfis xNu tiuglj;jpy; 
gUk;gbahf tiuf. ,jpypUe;J> 

i. 𝑣 = 90, 𝑓 = 10 vdTk; 

ii. 𝑢 = 40, 𝑇 = 11 𝑜𝑟  𝑢 = 52, 𝑇 = 14 vdTk; fhl;Lf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑣 

50 

𝑂 

−12 

−𝑢 

−𝑣0 

𝐺 

𝐽 

𝐻 

𝐾 

𝐼 
𝑇 

𝐸 

𝐹 

𝐷 

𝑣 (𝑚 𝑠−1) 

𝑡(𝑠) 

280 𝑚 

4 

𝑃 
𝑓 

𝑃 

𝑄 

4 𝑚 𝑠−2  

4 𝑚 𝑠−2  

𝜃 

𝛼 

5 

5 

5 

𝐶 𝐴 𝐵 

𝑢 𝑚𝑠−1 50 𝑚𝑠−1 4 𝑚𝑠−2 𝑓 𝑚𝑠−2 

𝑡 = 4 𝑠 𝑡 = 0 𝑡 = 4 𝑠 

4 𝑚𝑠−2 

𝑃 𝑄 
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   tan 𝜃 = 𝑓  

⟹
𝑣−50

4
= 𝑓   ………………………(1) 

 

 

ruptfk; 𝑂𝐷𝐸𝐹 gug;G  = 280 

  
1

2
(50 + 𝑣) × 4 = 280  

      ⟹ 𝑣 = 90  

            (1) ⟹ 𝑓 = 10 

 

𝑣0 = 𝑒𝑣  

𝑣0 =
8

9
× 90  

      = 80  

 

𝑄 ,w;F   tan 𝛼 = 4 

⟹
𝑢−12

𝑇−4
= 4  

  𝑢 − 12 = 4𝑇 − 16  

  4𝑇 − 𝑢 = 4   ……………………… (2) 

 

ruptfk; 𝐹𝐼𝐾𝐽 gug;G −  ruptfk; 𝐹𝐼𝐻𝐺 gug;G  = 280 

    ⟹ 𝐺𝐻𝐾𝐽 gug;G = 280 

     (𝑣0 − 𝑢)(𝑇 − 4) = 280  

     (80 − 𝑢)(𝑇 − 4) = 280  

        (80 + 4 − 4𝑇)(𝑇 − 4) = 280  

    (21 − 𝑇)(𝑇 − 4) = 70  

      𝑇2 − 25𝑇 + 154 = 0  

   (𝑇 − 11)(𝑇 − 14) = 0  

       ⟹ 𝑇 = 11  𝑜𝑟 𝑇 = 14  

 

𝑇 = 11 vdpd; (2) ⟹ 𝑢 = 40  

𝑇 = 14 vdpd; (2) ⟹ 𝑢 = 52   

 

5 35 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 45 
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b) rPuhd Ntfk; 𝑤 cld; ghAk; 𝑎 mfyk; nfhz;l 

Mw;wpd; xU fiuapy; cs;s Gs;sp 𝐴 MFk;. 𝐵 vd;gJ 

𝐴 ,Uf;Fk; fiuapy; Mw;Nwhl;l jpirapy; cs;s 

Gs;spahFk;. 𝐶 MdJ  𝐴 ,w;F Neu; vjpuhf Mw;wpd; 

kWfiuapy; cs;s Gs;spahFk;. ,q;F 𝐴𝐶 = 𝐴𝐵 

MFk;. MW njhlu;ghf 𝑢, 𝑣 fjpfisAila KiwNa 

𝑋, 𝑌 vd;w glFfs; xNu Neuj;jpy; KiwNa 𝐴, 𝐵 vDk; 

Gs;spfspy; ,Ue;J Gwg;gl;L Gs;sp 𝐶 I milfpd;wd. 

,q;F 𝑢 > 𝑤 , 𝑣 > 𝑤 MFk;. ,U glFfspd; ,af;fq;fspw;fhd Ntf Kf;Nfhzpfis 

NtW Ntwhf tiue;J> glF 𝑌 ,d; fjp 
1

√2
(√2𝑣2 − 𝑤2 − 𝑤) vdf;fhl;b> glF 𝑋 

,d; fjpiaf; fhz;f. 

,U glFfSk; Gs;sp 𝐶 I mila vLj;j Neuq;fisf; fhz;f. 

𝑢 = √2𝑤, 𝑣 = √5𝑤 vdpd; ,t;tpU glFfSk; 
𝑎

𝑤
 vDk; xNu Neuj;jpy; 𝐶 I 

milfpd;wd vd ca;j;jwpf. 

 

𝑉𝑋,𝐸 = ↑  𝑣1  

𝑉𝑌,𝐸 = ↖  𝑣2  

𝑉𝑋,𝑅 = 𝑢 , 𝑉𝑌,𝑅 = 𝑣  

 

 

rhu;G Ntf Nfhl;ghL 

𝑉𝑌,𝐸 = 𝑉𝑌,𝑅 + 𝑉𝑅,𝐸  

↖ 𝑣2 = 𝑣+ → 𝑤  

 

 

Cos Rule 

𝑣2 = 𝑣2
2 + 𝑤2 − 2𝑣2𝑤 cos(180° − 45°)  

𝑣2
2 + √2𝑤𝑣2 + (𝑤2 − 𝑣2) = 0  

  𝑣2 =
−√2𝑤±√2𝑤2−4(𝑤2−𝑣2)

2×1
  

     =
−𝑤±√2𝑣2−𝑤2

√2
  

   𝑣2 =
√2𝑣2−𝑤2−𝑤

√2
  ∵  𝑣2 > 0  

 

𝐴 𝐵 

𝐶 

>
 𝑎 𝑤 

vd;f 

5 

5 10 

5 

𝐴 𝐵 

𝐶 

>
 

𝑎 
𝑤 

𝑣1 
𝑣2 

45° 

√2𝑎 

𝑣2 

𝑀2 
𝐿2 

𝑁2 

𝑣2 

𝑤 

𝑣 

45° 
> 



- 15 - 

 

 

AL/2025/10/T-II 

MR.P.SENTHILNATHAN | COMBINED MATHEMATICS II 

MORA EXAMS | EXAMINATION COMMITEE 

𝑉𝑋,𝐸 = 𝑉𝑋,𝑅 + 𝑉𝑅,𝐸  

↑ 𝑣1 = 𝑢+ → 𝑤  

 

𝑣1 = √𝑢2 − 𝑤2   

 

 

glF 𝑋 MdJ 𝐶 I mila Neuk; 

𝑇1 =
𝑎

𝑣1
=

𝑎

√𝑢2−𝑤2
 ……………………… (1)  

glF 𝑌 MdJ 𝐶 I mila Neuk; 

𝑇1 =
√2𝑎

𝑣2
=

2𝑎

√2𝑣2−𝑤2−𝑤
 ……………………… (2) 

 

𝑢 = √2𝑤 vdpd; (1) ⟹ 𝑇1 =
𝑎

√2𝑤2−𝑤2
=

𝑎

𝑤
 

 

𝑣 = √5𝑤 vdpd; (2) ⟹  𝑇2 =
2𝑎

√2×5𝑤2−𝑤2−𝑤
=

𝑎

𝑤
 

 

/ 𝑇1 = 𝑇2 =
𝑎

𝑤
 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑁1 

𝐿1 𝑀1 

>
 

> 

𝑣1 
𝑢 

𝑤 

5 

5 

10 

5 

5 

5 

5 

5 

70 

150 
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12.(a)  𝑋, 𝑌 vDk; ,U xg;gkhd rPuhd Mg;GfspdJk; Jzpf;if 𝑃 ,dJk; jpzpT  
ikaq;fspD}lhf cs;s epiyf;Fj;Jf; FWf;Fntl;L cUtpw; fhl;lg;gl;Ls;sJ. 

𝐴𝐶, 𝐷𝐸, 𝐺𝐸 vd;gd mit ,Uf;Fk; Kfq;fspd; mjpAau; rupTf;NfhLfshf 

,Uf;Fk; mNjNtis 𝐵𝐴̂𝐶 = 𝐷𝐸̂𝐺 = 𝛼 MFk;. Jzpf;if 𝑃, Mg;Gfs; 

xt;nthd;wpdJk; jpzpTfs; 𝑚 MFk;. Mg;G 𝑋 ,d; 𝐴𝐵 If; nfhz;l Kfk; Xu; 

xg;gkhd fpil Nkir kPJ itf;fg;gl;Ls;sJ. Mg;G 𝑌 ,d; 𝐸𝐷 If; nfhz;Ls;s 

Kfk; 𝑋 ,d; 𝐴𝐶 I nfhz;l Kfj;jpd; kPJ itf;fg;gl;Ls;sJ. 𝐶 ,y; 
epiyg;gLj;jg;gl;Ls;s xU rpwpa xg;gkhd ,Nyrhd fg;gpf;F Nkyhfr; nry;Yk; 

Xu; ,Nyrhd ePl;l Kbahj ,ioapd; xU Edp> Mg;G 𝑌 ,y; Gs;sp 𝐸 ,w;Fk; 

kWKid epiyahd Rtupy; cs;s Gs;sp 𝐻 ,w;F ,izf;fg;gl;Ls;s mNj 

Ntis ,ioapd; gFjp 𝐶𝐻 fpilahfTk; Mg;Gfspd; epiyf;Fj;J FWf;Fntl;L 

jsj;jpYk; cs;sJ. Jzpf;if 𝑃 MdJ 𝐺𝐸 kPJ itf;fg;gl;Ls;sJ. ,io 
,Wf;fkhf ,Uf;f njhFjp Xa;tpy; ,Ue;J tpLtpf;fg;gLfpwJ. Mg;Gfspd; 
Mu;KLfiyj; Jzptjw;F Nghjpa rkd;ghLfis vOJf. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐶 

𝑃 
𝐺 

𝑌 

𝑋 𝐷 

𝐴 𝐵 

𝐻 

𝛼 

𝛼 

𝑚𝑔 

𝑚𝑔 

𝑅1 

𝑅2 

𝑅2 

𝑚𝑔 

𝑅3 

𝑅3 

𝑇 

𝑇 

𝑇 

10 

𝐶 

𝑃 

𝑌 

𝑋 
𝐷 

𝐴 𝐵 

𝐻 

𝛼 

𝛼 

𝐹 

𝐹 

𝑓 

𝐹 

𝐹 

𝐹 

𝑥 

𝑦 

𝛼 

𝛼 𝐸 
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𝑥 + 𝑦 = khwpyp ⟹ 𝑥̈ + 𝑦̈ = 0 ……………………… (1) 

𝑎𝑋,𝐸 = → 𝐹 vd;f (𝑥̈ = −𝐹) 

/ (1) ⟹ 𝑎𝑌,𝑋 = ↙ 𝐹 

⟹  𝑎𝑌,𝐸 =  

 

 

        𝑎𝑃,𝑌 = ⟵ 𝑓  vd;f 

⟹  𝑎𝑃,𝐸 =  

 

 

𝐹 = 𝑚𝑎  

(𝑃),→ 0 = (𝐹 − 𝑓 − 𝐹 cos 𝛼)𝑚  

 

𝑌, 𝑃 ,w;F  

↙   2(𝑚𝑔 sin 𝛼) − 𝑇 = 𝑚(𝐹 − 𝐹 cos 𝛼) + 𝑚(𝐹 + 𝑓 cos 𝛼 − 𝐹 cos 𝛼)  

 

njhFjp  

→   𝑇 = 𝑚𝐹 + 𝑚(𝐹 − 𝐹 cos 𝛼) + 𝑚(𝐹 − 𝐹 cos 𝛼 − 𝑓)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑅1  𝑇 

𝛼 
𝐹 

𝐹 

𝛼 
𝐹 

𝐹 

𝑓 

5 

5 

5 

5 

15 

15 

10 

35 
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b) 𝑎 ePsKs;s ,Nyrhd ePl;l Kbahj ,ioapd; xU Kid Gs;sp 𝑂 ,y; 
epiyg;gLj;jg;gl;L> kWKidapy; 𝑚 
jpzpTila Jzpf;if 𝑃 
,izf;fg;gl;Ls;sJ. njhlf;fj;jpy; 𝑂 
,d; kl;lj;jpy; ,io ,Wf;fkhf ,Uf;f 
Jzpf;if 𝑃 gpbf;fg;gl;L Xa;tpy; 
,Ue;J tplg;gLfpwJ. njhlUk; 
,af;fj;jpy; Jzpf;if 𝑃 MdJ 𝑂 
,w;F epiyf;Fj;jhf fPNo 
epiyg;gLj;jg;gl;l fk;gk; 𝐴𝐵 ,d; cr;rp 
𝐴 ,y; itf;fg;gl;Ls;s 𝑚 jpzpTila 
Jzpf;if 𝑄 cld; fpilahf 
NkhJfpwJ. ,q;F 𝑂𝐴 = 𝑎, 𝐴𝐵 = 𝐻 
MFk;. nkhj;jypd; gpd;duhd 𝑃, 𝑄 ,d; 
,af;fq;fspy; 𝑃 MdJ njhlu;e;J tl;l 
,af;fj;ij Mw;wp Gs;sp 𝐶 ,y; 
fzepiy Xa;tpw;F tUfpwJ. Jzpf;if 𝑄 MdJ GtpaPu;g;gpd; fPo; ,aq;fp Gs;sp 
𝐶 ,w;F epiyf;Fj;jhf fPNo 𝐵 ,d; kl;lj;jpy; cs;s Gs;sp 𝐷 ,y; jiuia 

mbf;fpwJ. Jzpf;iffs; 𝑃, 𝑄 ,w;fpilapy; cs;s kPs;jd;ikf;Fzfk; 
1

2
 MFk;. 

i. Jzpf;if 𝑃 MdJ Jzpf;if 𝑄 cld; NkhJtjw;F rw;W Kd; mjd; 

fjpiaf; fz;L> Nkhjp rw;W gpd; 𝑃, 𝑄 ,d; fjpfs; KiwNa 
√2𝑎𝑔

4
 ,

3√2𝑎𝑔

4
 

vdf;fhl;Lf. 

ii. 𝐴 ,d; kl;lj;jpw;F Nky; 𝐶 ,d; cauk; 
𝑎

16
 vdf;fhl;b> 𝐻 =

31

576
𝑎 vdTk;    

fhl;Lf. 
 
 
 

𝑃 ,w;F (𝑆1 ⟶ 𝑆2) rf;jpf;fhg;G tpjp  

0  =
1

2
𝑚𝑢0

2 − 𝑚𝑔𝑎  

𝑢0 = √2𝑔𝑎  

 

𝑃, 𝑄 ,w;F 

        𝐼 = ∆(𝑚𝑢)  

⟶  0 = (𝑚𝑢 + 𝑚𝑣) − (𝑚𝑢0 + 𝑚 × 0)  

𝑢 + 𝑣 = 𝑢0  ……………………… (1) 

 

epa+l;ldpd; gupNrhjid tpjpg;gb 

𝑣 − 𝑢 =
1

2
(𝑢0 + 0)  

𝑣 − 𝑢 =
1

2
𝑢0  ……………………… (2)  

𝑂 

𝐴 

𝐵 

𝐶 

𝐷 

𝑄(𝑚) 

𝐻 

𝑎 

𝑎 

𝑎 

𝑃(𝑚) 

5 

10 

10 

10 

𝑎 

𝑎 

𝑆1 

𝑆2 

𝐵 𝐷 

𝑢0 

𝑢 𝑣 

ℎ 

𝛼 

𝑂 

𝑆3 
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(1) + (2) ⟹ 𝑣 =
3𝑢0

4
⟹ 𝑣 =

3

4
√2𝑎𝑔  

(1) − (2) ⟹ 𝑢 =
𝑢0

4
=

√2𝑎𝑔

4
  

 

𝑃 ,w;F (𝑆2 ⟶ 𝑆3) rf;jpf;fhg;G tpjpg;gb  

1

2
𝑚𝑢2 − 𝑚𝑔ℎ = 0  

ℎ =
1

2𝑔
×

2𝑎𝑔

16
  

    =
𝑎

16
  

 

cos 𝛼 =
15𝑎

16
×

1

𝑎
  

cos 𝛼 =
15

16
  

  

 𝑄 ,w;F> 

(𝐴 ⟶ 𝐵), 𝑆 = 𝑢𝑡 +
1

2
𝑔𝑡2  

⟶ 𝑎 sin𝛼 = 𝑣𝑡 + 0  

    𝑡 =
𝑎 sin𝛼

𝑣
  

↓ 𝐻 = 0 +
1

2
𝑔𝑡2  

   =
1

2
𝑔 × (

𝑎 sin𝛼

𝑣
)
2

   

   =
𝑔𝑎2

2
×

16

9×2𝑎𝑔
×

31

256
    

    ⟹  𝐻 =
31𝑎

576
  

 

 

 

 

 

 

 

16 

15 

√31 

𝛼 

5 

5 

10 

5 

5 

5 

5 

5 

45 

35 

150 
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Hooke’s Law 

𝑇 = 𝜆 ×
𝑙

2⁄

𝑙
  

    =
𝜆

2
  

 

rkepiyapy; 

↑ 𝑇 = 2𝑚𝑔  

   
𝜆

2
= 2𝑚𝑔  

   𝜆 = 4𝑚𝑔  

  

 

 

13) ,aw;if ePsk; 𝑙 I cila Xu; ,Nyrhd kPs;jd;ik ,ioapd; xU Edp Xu; 

xg;gkhd fpil epyj;jpw;F NkNy 
7𝑙

4
 ,y; ,Uf;Fk; epiyj;j Gs;sp 𝑂 clDk; 

kw;iwa Edp xt;nthd;Wk; 𝑚 jpzpTfisAila ,U Jzpf;iffs; Nru;j;J 
xl;lg;gl;l 2𝑚 jpzpTila Nru;j;jp Jzpf;if 𝑃 clDk; ,izf;fg;gl;Ls;sd. 
Muk;gj;jpy; Jzpf;if 𝑃 MdJ 𝑂 ,y; itj;jpUf;fg;gl;L Xa;tpypUe;J 
tplg;gLfpwJ. Gs;sp 𝑂 ,w;F epiyf;Fj;jhf fPNo 𝐴, 𝐶0, 𝐶, 𝐷 Mfpa Gs;spfs; 

𝑂𝐴 = 𝑙, 𝐴𝐶0 = 𝐶0𝐶 = 𝐶𝐷 =
𝑙

4
 MFkhWs;sd. Jzpf;if 𝑃 ,d; ,af;fj;jpy; Gs;sp 

𝐶 rkepiyj;jhdkhf mikapd; ,ioapd; kPs;jd;ik kl;L 4𝑚𝑔 vdf;fhl;Lf. 
NkYk; Jzpf;if 𝑃 ,d; ,af;fr;rkd;ghL 𝑥̈ = −𝜔2𝑥 vdf;fhl;Lf.  

,q;F −
𝑙

2
≤ 𝑥 ≤

𝑙

4
 ,w;F 𝐶𝑃 = 𝑥 Mf ,Uf;Fk; mNjNtis> 𝜔(> 0) Jzpag;gl 

Ntz;ba khwpypahFk;.  
𝑐 tPr;rkhf ,Uf;f 𝑥̇2 = 𝜔2(𝑐2 − 𝑥2) Ig; gad;gLj;jp tPr;rk; 𝑐 If; fz;L> 

Jzpf;if 𝑃 MdJ epyj;jpy; Gs;sp 𝐷 I 
√38𝑔𝑙

4
 vDk; fjpAld; mbf;Fk; 

vdf;fhl;Lf. 

Jzpf;if 𝑃 MdJ epyj;ij mbf;Fk; NghJ 𝑚 jpzpTs;s Jzpf;if ,ioapy; 
,Ue;J njhLifaw;W nry;fpwJ. ,ioAld; njhLifapy; cs;s kw;iwa 

Jzpf;if 𝑄 MdJ epiyf;Fj;jhf Nky;Nehf;fp 
√5𝑔𝑙

2
 vDk; Ntfj;jpypUe;J 

,af;fj;ij njhlu;fpwJ. −
𝑙

4
≤ 𝑦 ≤

𝑙

2
 ,w;F 𝐶0𝑄 = 𝑦 vd vLj;J> ,g;Gjpa vspik 

,ir ,af;fr; rkd;ghl;ilg; ngw;W> mjd; tPr;rk; 
3𝑙

4
 vdf;fhl;Lf. mj;Jld; 

Jzpf;if 𝑄 MdJ Gs;sp 𝑂 I kl;Lkl;lhf milAk; vdf;fhl;Lf. NkYk; 
Jzpf;if 𝑄 MdJ 𝐷 ,ypUe;J 𝑂 ,id mila vLf;Fk; Neuk; 
1

2
√

𝑙

𝑔
[ 𝜋 − cos−1 1

3
− cos−1 2

3
+ 2√2] vdf;fhl;Lf. 

  

 

 

5 

5 

5 

15 
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GtpaPu;g;gpd; fPo; ,af;fj;jpy;  

  𝑣2 = 𝑢2 + 2𝑎𝑠  

↓ 𝑢2 = 0 + 2𝑔𝑙  

  𝑢 = √2𝑔𝑙  

 

Hooke’s Law 

𝑇1 =
4𝑚𝑔(𝑙 2⁄ +𝑥)

𝑙
  

 

𝐹 = 𝑚𝑎  

         ↓  2𝑚𝑔 − 𝑇1 = 2𝑚𝑥̈  

2𝑚𝑔 −
4𝑚𝑔(𝑙 2⁄ +𝑥)

𝑙
= 2𝑚𝑥̈  

   𝑥̈ = −
2𝑔

𝑙
𝑥  

   𝑥̈ = −𝜔2𝑥  ; ,q;F 𝜔2 =
2𝑔

𝑙
 ⟹ 𝜔 = √

2𝑔

𝑙
  ;    ∵  𝜔 > 0  

 S.H.M 

   𝑥 = 0 ,y; miyT ikak; ⟹ 𝐶 miyT ikak;   

 

  𝑥̇2 = 𝜔2(𝑐2 − 𝑥2)  ……………………… (1) 

 

    𝑥 = −
𝑙

2
 ,y; 𝑥̇ = 𝑢 = √2𝑔𝑙 

2𝑔𝑙 =
2𝑔

𝑙
(𝑐2 −

𝑙2

4
)  

     𝑐 =
√5

2
𝑙  

 

 

5 

5 

5 

5 

5 

5 

5 

𝑙

4
 

𝑇 

2𝑚𝑔 

𝐶 

𝐴 

𝑂 

𝑙 

𝑇1 

2𝑚𝑔 

𝐴 

𝑂 

𝑙 

𝑣1 

𝐶 

𝐴 

𝑂 

𝑙 

𝑥 

𝑥̈ 

𝐷 

𝑃 

𝑙

2
 

𝑢 
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𝑥 =
𝑙

4
 ,y; 𝑥̇ = 𝑣1 vd;f 

(1) ⟹  𝑣1
2 =

2𝑔

𝑙
(
5𝑙2

4
−

𝑙2

16
)  

     𝑣1 =
√38𝑔𝑙

4
  

 

 

Jzpf;if 𝑄 ,d; ,af;fj;jpy; 

 

Hooke’s Law 

𝑇2 =
4𝑚𝑔(𝑙 4⁄ +𝑦)

𝑙
  

 

𝐹 = 𝑚𝑎  

         ↓   𝑚𝑔 − 𝑇2 = 𝑚𝑦̈  

𝑚𝑔 −
4𝑚𝑔(𝑙 4⁄ +𝑦)

𝑙
= 𝑚𝑦̈  

   𝑦̈ = −
4𝑔

𝑙
𝑦  

   𝑦̈ = −𝜔0
2𝑦  ; ,q;F 𝜔0

2 =
4𝑔

𝑙
 ⟹ 𝜔0 = √

4𝑔

𝑙
  ;    ∵  𝜔0 > 0  

 S.H.M 

   𝑦 = 0 ,y; miyT ikak; ⟹ 𝐶0 miyT ikak;   

 

  𝑦̇2 = 𝜔0
2(𝑐0

2 − 𝑦2) ………………………(2)  

 

     𝑦 =
𝑙

2
 ,y; 𝑦̇ = −

√5𝑔𝑙

2
 

൬
√5𝑔𝑙

2
൰
2

=
4𝑔

𝑙
(𝑐0

2 −
𝑙2

4
)  

    𝑐0 =
3

4
𝑙  

 

 

𝐶0 

𝑚𝑔 

𝐴 

𝑂 

𝑙 

𝑙

4
 

𝑇2 

𝑦 

𝑦̈ 

√5𝑔𝑙

2
  

5 

5 

45 

5 

5 

5 5 

5 

5 

5 35 
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𝑦 = −
𝑙

4
 ,y; 𝑦̇ = 𝑢0 vd;f 

(2) ⟹  𝑢0
2 =

4𝑔

𝑙
(
9𝑙2

16
−

𝑙2

16
)  

     𝑢0 = √2𝑔𝑙  

 

GtpaPu;g;gpd; fPo; ,af;fj;jpy;  

    𝑣2 = 𝑢2 + 2𝑎𝑠  

    ↑ 0 = 𝑢0
2 − 2𝑔ℎ  

  2𝑔ℎ = 2𝑔𝑙  

    ℎ = 𝑙  

∴ 𝑂 I kl;Lkl;lhf milAk; 

  

cos 𝜃 =
𝑙

4⁄

3𝑙
4⁄
=

1

3
  

cos 𝛾 =
𝑙

2⁄

3𝑙
4⁄
=

2

3
  

  

Jzpf;if 𝑄 MdJ 𝐷 ⟶ 𝐴 nry;y vLf;Fk; Neuk; 𝑡1 vd;f. 

𝑡1 =
𝜋−(𝜃+𝛾)

𝜔0
   

𝑡1 = 
1

2
√

𝑙

𝑔
[ 𝜋 − cos−1 (

1

3
) − cos−1 (

2

3
)]  

 

Jzpf;if 𝑄 MdJ 𝐴 ⟶ 𝑂 nry;y vLf;Fk; Neuk; 𝑡2 vd;f. 

↑ 𝑣 = 𝑢 + 𝑎𝑡  

  0 = √2𝑔𝑙 − 𝑔𝑡2   ⟹ 𝑡2 = √
2𝑙

𝑔
 

nkhj;j Neuk; =
1

2
√

𝑙

𝑔
[ 𝜋 − cos−1 (

1

3
) − cos−1 (

2

3
)] + √

2𝑙

𝑔
  

= 
1

2
√

𝑙

𝑔
[ 𝜋 − cos−1 1

3
− cos−1 2

3
+ 2√2]  

 

 

 

 

𝐴 

𝐶0 

𝐷 

𝜃 

𝛾 

𝜋 − (𝜃 + 𝛾)   

3

4
𝑙   

3

4
𝑙   

5 

5 

5 

5 

20 

5 

10 5 

5 

5 

5 

35 

150 
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14)  

a) 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝒂, 𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝒃, 𝑩𝑨̂𝑪 =
𝝅

𝟑
 MFkhW 𝐴𝐵𝐶 xU Kf;NfhzpahFk;. 𝐴 apD}lhf 𝐵𝐶 

,w;F nrq;Fj;jhf tiuag;gl;l NfhLk; 𝐵 ,D}L 𝐴𝐶 ,w;F rkhe;jukhf 

tiuag;gl;l NfhLk; Gs;sp 𝐸 ,y; ,ilntl;Lfpd;wd. NfhL 𝐴𝐸 MdJ gf;fk; 

𝐵𝐶 I ntl;Lk; Gs;sp 𝐷 MFk;. NkYk; 𝐶𝐷: 𝐶𝐵 = 𝜆: 1 MFk;. ,q;F 𝜆 ∈ ℝ.  

𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝜆𝒂 + (1 − 𝜆)𝒃 vdf;fhl;Lf. |𝒂| = 2, |𝒃| = 3 vdpd;> 𝜆 =
6

7
 vdf;fhl;Lf. 

𝐴𝐸: 𝐴𝐷 = 𝜇: 1 ;  𝜇 ∈ ℝ vdpd;> ∆𝐴𝐵𝐸 ,y; fhtpf;$l;ly; tpjpiag; gad;gLj;jp 𝜇 

If; fhz;f. 𝐴𝐸:𝐷𝐸 = 7: 1 vd ca;j;jwpf. 

 

∆𝐴𝐵𝐶 ,y; 

𝐶𝐵⃗⃗⃗⃗  ⃗  = 𝐶𝐴⃗⃗⃗⃗  ⃗ + 𝐴𝐵⃗⃗⃗⃗  ⃗  

   = −𝒃 + 𝒂  

𝐶𝐵⃗⃗⃗⃗  ⃗  = 𝒂 − 𝒃  

 

 𝐶𝐷: 𝐶𝐵 = 𝜆: 1  

 ⟹  
𝐶𝐷

𝐶𝐵
= 𝜆  

   ⟹ 𝐶𝐷⃗⃗⃗⃗  ⃗ = 𝜆𝐶𝐵⃗⃗⃗⃗  ⃗ = 𝜆(𝒂 − 𝒃 )   

 

∆𝐴𝐶𝐷 ,y; 

𝐴𝐷⃗⃗ ⃗⃗  ⃗  = 𝐴𝐶⃗⃗⃗⃗  ⃗ + 𝐶𝐷⃗⃗⃗⃗  ⃗  

    = 𝒃 + 𝜆(𝒂 − 𝒃 )  

𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝜆𝒂 + (1 − 𝜆)𝒃  ………………………(1) 

 

        𝐴𝐷 ⊥ 𝐶𝐵 ⟹ 𝐴𝐷⃗⃗ ⃗⃗  ⃗ ∙  𝐶𝐵⃗⃗⃗⃗  ⃗ = 0  

   [𝜆𝒂 + (1 − 𝜆)𝒃] ∙ (𝒂 − 𝒃) = 0  

     𝜆(𝑎 ∙ 𝑎) + (1 − 𝜆)(𝒂. 𝒃) − 𝜆(𝒂. 𝒃) − (1 − 𝜆)(𝒃. 𝒃) = 0  

            𝜆|𝒂|2 + (1 − 2𝜆)|𝒂||𝒃| cos
𝜋

3
− (1 − 𝜆)|𝒃|2 = 0  

|𝒂| = 2, |𝒃| = 3 ⟹ 𝜆 × 4 + (1 − 2𝜆) × 2 × 3 ×
1

2
− (1 − 𝜆) × 9 = 0  

          4𝜆 + 3 − 6𝜆 − 9 + 9𝜆 = 0  

  7𝜆 = 6  

     𝜆 =
6

7
  

5 

5 

5 

5 

5 

5 

5 35 

𝐴 𝐵 

𝐷 

𝐸 

𝐶 

> 
𝒂 

𝒃 

𝝅

𝟑
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𝐴𝐷⃗⃗ ⃗⃗  ⃗ =
6

7
𝒂 +

1

7
𝒃  

𝐵𝐸/∕ 𝐴𝐶  ⟹ 𝐵𝐸⃗⃗⃗⃗  ⃗ = 𝛾𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝛾𝒃 ; ,q;F 𝛾 ∈ ℝ  

 

 𝐴𝐸: 𝐴𝐷 = 𝜇: 1  

  ⟹ 
𝐴𝐸

𝐴𝐷
= 𝜇  

  ⟹ 𝐴𝐸⃗⃗⃗⃗  ⃗ = 𝜇𝐴𝐷⃗⃗ ⃗⃗  ⃗  

    𝐴𝐸⃗⃗⃗⃗  ⃗ = 𝜇 (
6

7
𝒂 +

1

7
𝒃)  

 

∆𝐴𝐵𝐸   ⟹  𝐴𝐸⃗⃗⃗⃗  ⃗ = 𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐵𝐸⃗⃗⃗⃗  ⃗   

⟹ 𝜇 (
6

7
𝒂 +

1

7
𝒃) = 𝒂 + 𝛾𝒃  

⟹   
6

7
𝜇𝒂 +

1

7
𝜇𝒃 = 𝒂 + 𝛾𝒃  

But 𝒂 ≠ 𝟎, 𝒃 ≠ 𝟎 and 𝒂 ∦ 𝒃 

  𝒂 ⟹
6

7
𝜇 = 1 ⟹ 𝜇 =

7

6
  

 

𝐴𝐸

𝐴𝐷
=

7

6
 ⟹ 𝐴𝐸:𝐷𝐸 = 7: 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

5 

5 

5 

5 

5 

30 
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b) 𝑂 cw;gj;jpahf cs;s NghJ 𝑂𝐴 = 4 𝑚, 𝐴𝐵 = 3 𝑚 MFkhW 𝑂𝐴𝐵𝐶 xU 

nrt;tfk; MFk;. 𝑂𝐴 ,d; eLg;Gs;sp 𝐷 MFk;. 𝑂𝐴, 𝐵𝐴, 𝐶𝐵, 𝑂𝐶, 𝐴𝐶, 𝐵𝑂, 𝐷𝐵  topNa 

vOj;J   xOq;F  Kiwapdhy;  fhl;lg;gLk;  jpirfspy; KiwNa 

𝑃, 7,2, 𝑄, 15,10, √13𝛼 𝑁 gUkDs;s tpirfs; jhf;Ffpd;wd. ,j;njhFjp Gs;sp 𝑂 
,y; tpir xd;Wld; Nru;e;J ,lQ;Ropahf 

20𝑁𝑚 gUkDs;s ,izapw;F 

rktYTs;snjd jug;gl;Ls;sJ. 𝛼 = 3 
vdf;fhl;Lf. 

NkYk; njhFjpapd; tpisAshdJ 𝑂𝐵⃗⃗ ⃗⃗  ⃗ ,w;F 

rkhe;jukhf 𝑂𝐴 ,y; Gs;sp 𝐸 ,y; jhf;fpd; 

𝑃, 𝑄 ,d; ngWkhdq;fisf; fz;L> 
tpisAspd; gUkidf; fhz;f.  

,q;F 𝑂𝐸 =
10

3
𝑚 MFk;. mj;Jld; 

tpisAspd; jhf;ff;Nfhl;bd; rkd;ghL 3𝑥 −

4𝑦 − 10 = 0 vdf;fhl;Lf. ,g;NghJ njhFjpAld; Xu; ,izahdJ> Gjpa 

njhFjpapd; tpisAspd; jhf;ff;NfhL Gs;sp 𝐴 ,D}L nry;YkhW 
Nruf;fg;gLfpwJ. Nru;j;j ,izapidf; fhz;f. 

 

↶ 𝑂   20 = −7 × 4 − 2 × 3 + 15 × 4 sin 𝜃 + √13𝛼 × 2 sin 𝛼  

     20 = −28 − 6 + 15 × 4 ×
3

5
+ √13𝛼 × 2 ×

3

√13
  

     20 = 2 + 6𝛼  

𝛼 = 3  

 

 

 

 

𝐴 𝑥 

𝑦 

𝐵 

𝐷 𝑂 

𝐶 

15 

10 

5 

𝑂 𝐷 𝐴 

𝐵 𝐶 

𝑄 𝑁 

𝑃 𝑁 

7 𝑁 

2 𝑁 

15 𝑁 

10 𝑁 √13𝛼 𝑁  

2 𝑚 2 𝑚 

3 𝑚 

𝛼 
𝛼 𝜃 
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→ 𝑋 = 𝑃 + 2 − 10 cos 𝜃 − 15 cos 𝜃 + √13𝛼 cos 𝛼  

    = 𝑃 + 2 − 25 ×
4

5
+ √13 × 3 ×

2

√13
  

→ 𝑋 = 𝑃 − 12 ………………………(1) 

 

↑  𝑌 = 𝑄 − 7 − 10 sin 𝜃 − 15 sin 𝜃 + √13𝛼 sin 𝛼  

    = 𝑄 − 7 + 5 ×
3

5
+ √13 × 3 ×

3

√13
  

↑  𝑌 = 𝑄 + 5 ………………………(2) 

 

tpisAs; ∕∕ 𝐴𝐶⃗⃗⃗⃗  ⃗  

∴  tan 𝜃 =
𝑌

𝑋
   

⟹       
3

4
=

𝑄+5

𝑃−12
  

3𝑃 − 36 = 4𝑄 + 20  

3𝑃 − 4𝑄 = 56 ………………………(3) 

 

↶ 𝑂   20 = 𝑌 ×
10

3
  

𝑌 = 6  

   ⟹ 6 = 𝑄 + 5  

𝑄 = 1  

(3) ⟹ 𝑃 = 20  

 

𝑋 = (
10

3 
, 0), gbj;jpwd;= tan𝜃 =

3

4
 

/ jhf;f Nfhl;bd; rkd;ghL 

⟹ 𝑦 − 0 =
3

4
(𝑥 −

10

3 
)  

⟹ 12𝑦 = 9𝑥 − 30  

⟹ 3𝑥 − 4𝑦 − 10 = 0  

 

 

 

 

 

𝑌 

𝑋 

𝑅 

𝜃 

10 

5 

10 

5 

5 

5 

5 

5 

5 

55 

𝑦 

10

3 
𝑚 

𝑌 

𝑋 

𝑅 

𝜃 𝑥 

𝑂 
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(1) ⟹ 𝑋 = 8, (2) ⟹ 𝑌 = 6 ⟹ tpisAs; 𝑅 = √𝑋2 + 𝑌2 = 10𝑁 

 

 

 

 

 

 

 

 

↶ 𝐵    𝑅′ × 0 = 𝑀 − 10 ×
2

3
sin 𝜃  

   𝑀 = 10 ×
2

3
×

3

5
  

   𝑀 = 4 𝑁𝑚  ↶  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

< 

10

3 
𝑚 

𝐸 𝐵 

𝑀 10 𝑁 

≡ 

𝐸 𝐵 

𝑅′ 

5 

5 

5 
15 

150 
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15)  

a) rkePsk; 4𝑎 IAk; rkepiw 𝑊 IAk; cila 𝐴𝐵, 𝐵𝐶, 𝐶𝐷 vd;Dk; %d;W rPuhd 

Nfhy;fSk; 3𝑊 epiwAila 𝐸𝐷 vd;w rPuhd NfhYk; 𝐵, 𝐶, 𝐷 Mfpa 

Kidg;Gs;spfspy; xg;gkhf %l;lg;gl;Ls;sd. Kid 𝐴 xU epiyj;j 

Gs;spapy; xg;gkhf gpizf;fg;gl;Ls;sJ. cUtpy; fhl;lg;gl;Ls;sthW 𝐶𝐻 =

𝐷𝐺 = 𝑎, 𝐴𝐵̂𝐶 =  𝐵𝐶̂𝐷 = 120°, 𝐶𝐷̂𝐸 = 90° MfTk; Nfhy; 𝐵𝐶 fpilahfTk;> 

𝐵𝐶 ,d; eLg;Gs;sp 𝐼 ,w;F epiyf;Fj;jhf fPNo Nfhy; 𝐷𝐸 ,d; eLg;Gs;sp 𝐽 

,Uf;FkhWk; 𝐸𝐹 = 𝐹𝐽 MfTk; ,Uf;f ehd;F Nfhy;fSk; xU epiyf;Fj;J 

jsj;jpy; ,Uf;f 𝐹, 𝐺, 𝐻 Mfpa xg;gkhd epiyj;j Kisfspy; 

nghWj;jpUf;fTk; Nfhy; 𝐴𝐵 ,d; eLg;Gs;spapy; gpuNahfpf;fg;gLk; fpil tpir 

𝑃 ,dhYk; rkepiyapy; cs;sJ. 

I. Kis 𝐹 ,dhy; Nfhy; 𝐷𝐸 kPJ cQw;wg;gLk; kWjhf;fj;jpd; gUkd; √3𝑊 
vdf;fhl;Lf. 

II. Kis 𝐺 ,dhy; Nfhy; 𝐶𝐷 kPJ cQw;wg;gLk; kWjhf;fj;jpd; gUkd; 
7

3
𝑊  

vdf;fhl;Lf. 

III. Nfhy; 𝐵𝐶 kPJ %l;L 𝐶 ,y; cs;s kWjhf;fj;jpd; fpil> epiyf;Fj;Jf; 

$Wfisf; fz;L> Kis 𝐻 ,dhy; Nfhy; 𝐵𝐶 kPJ cQw;wg;gLk; 

kWjhf;fj;jpd; gUkd; 
22

9
𝑊 vdf;fhl;Lf.   

IV. 𝑃 ,d; gUkidf; fhz;f. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

𝐵 𝐶 

𝐴 

𝑃 

𝑊 

𝑊 

𝑊 

3𝑊 

𝑋 
𝑋 

𝑌 

𝑌 

𝑅3 

𝑅2 

𝑅1 

2𝑎 

2𝑎 

𝑎 𝑎 

2𝑎 

𝑎 

𝑎 

8𝑎

√3
 

4𝑎

√3
 

𝐷 

𝐸 

2𝑎 2𝑎 

𝐻 

𝐺 

𝐹 

𝐼 

𝐽 

60°  

60°  

30°  

30°  

60°  
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Nfhy; 𝐸𝐷 ,w;F ↶ 𝐷 

3𝑊 ×
8𝑎

√3
cos 30 − 𝑅1 ×

12𝑎

√3
= 0  

3𝑊 × 2 ×
√3

2
= 3𝑅1  

⟹ 𝑅1 = √3𝑊  

 

Nfhy;fs; 𝐶𝐷,𝐷𝐸 ,w;F ↶ 𝐶 

𝑅2 × 3𝑎 − 𝑊 × 2𝑎 sin 30 + 3𝑊 × 2𝑎 − 𝑅1 ×
12𝑎

√3
= 0  

    3𝑅2 − 𝑊 + 6𝑊 − 12𝑊 = 0  

⟹ 𝑅2 =
7

3
𝑊  

 

Nfhy;fs; 𝐶𝐷,𝐷𝐸 ,w;F  

→   𝑅2 cos 30 − 𝑅1 cos 60 − 𝑋 = 0  

  
7

3
𝑊 ×

√3

2
− √3𝑊 ×

1

2
= 𝑋  

   ⟹ 𝑋 =
2√3

3
𝑊  

 

↑    𝑌 + 𝑅2 sin 30 + 𝑅1 sin 60 − 𝑊 − 3𝑊 = 0  

  𝑌 +
7

3
𝑊 ×

1

2
+ √3𝑊 ×

√3

2
− 4𝑊 = 0  

⟹ 𝑌 =
4

3
𝑊  

 

Nfhy; 𝐵𝐶 ,w;F ↶ 𝐵 

𝑅3 × 3𝑎 − 𝑊 × 2𝑎 − 𝑌 × 4𝑎 = 0  

   3𝑅3 = 2𝑊 +
16

3
𝑊  

     𝑅3 =
22

9
𝑊   

 

5 

5 

10 

5 

5 

5 

5 

5 

5 

5 

15 

15 

30 
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Nfhy;fs; 𝐴𝐵, 𝐵𝐶 ,w;F ↶ 𝐴 

𝑃 × 2𝑎 sin 60 + 𝑅3 × (4𝑎 cos 60 + 3𝑎) − 𝑌 × (4𝑎 cos 60 + 4𝑎)  

−𝑊 × 2𝑎 cos 60 − 𝑊 × (4𝑎 cos 60 + 2𝑎) − 𝑋 × 4𝑎 cos 30 = 0 

    ⟹ √3𝑃 +
22

9
𝑊 × 5 −

4

3
𝑊 × 6 − 𝑊 − 4𝑊 −

2√3

3
𝑊 × 2√3 = 0    

  ⟹ 𝑃 =
43

√3
𝑊  

 

 

b) cUtpy; fhl;lg;gl;Ls;s rl;lg;gly; Kidfspy; xg;gkhf %l;lg;gl;l 

𝐴𝐵, 𝐵𝐶, 𝐴𝐶, 𝐶𝐷 vDk; ehd;F ,Nyrhd Nfhy;fisf; nfhz;Ls;sJ.      

𝐴𝐵 = 𝐵𝐶 = 𝐶𝐴, 𝐴𝐶̂𝐷 = 90° MFk;. rl;lg;gly; epiyf;Fj;J Rtupy; 𝐴 ,Yk; 

𝐷 ,Yk; xg;gkhf gpizf;fg;gl;Ls;sd. 𝐵 ,y; Rik 𝑊 njhq;ftplg;gl;L 𝐴𝐵 
fpilahf ,Uf;f rl;lg;gly; xU epiyf;Fj;J jsj;jpy; rkepiyapy; cs;sJ. 

Nghtpd; Fwp;gPl;ilg; gad;gLj;jp 𝐵, 𝐶 Mfpa %l;Lfspw;F jifg;G tupg;glj;ij 
tiuf. ,jpypUe;J> 

I. Nfhy;fspy; cs;s jifg;Gfis ,dq;fz;L mtw;wpd; 
ngWkhdq;fisf; fhz;f. 

II. %l;L 𝐷 ,y; cs;s kWjhf;fj;ijf; fhz;f.  

15 

5 

20 

20 

𝐷 

𝐴 𝐵 

𝐶 

𝑅 

𝑊 

1 

2 

3 

4 

𝝅

𝟑
  

𝝅

𝟑
  

𝝅

𝟔
   

1 

2 

3 

4 

= 

−
 

60° 

v 

30°  

30°  

𝑊 

60° 

v 
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%l;L 𝐷 ,y; kWjhf;fk; 𝐶𝐷⃗⃗⃗⃗  ⃗ topNa =  

   = 𝑊  

  

2 3 

5 5 + 

5 5 + 

5 5 + 

5 5 + 

5 
5 70 

150 

Nfhy;fs; 
jifg;G 

,Oit cijg;G 

𝐴𝐵 

𝐵𝐶 

𝐴𝐶 

𝐶𝐷 

𝑊

√3
  

2𝑊

√3
  

𝑊

√3
  

𝑊 

− 

− 

− 

− 
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16) Miu 2𝑎 I cila rPuhd jpz;k miu Nfhsk; xd;W> mbapd; ikak; 𝑂 tpypUe;J 

xU J}uk; 𝑎 ,y; mjd; mr;rpw;F nrq;Fj;jhd jsk; xd;wpdhy; ,U gFjpfshf 

gpupf;fg;gLfpwJ. ,U tl;l Xuq;fisf; nfhz;l gFjp 𝑅 ,d; jpzpT 
11

3
𝜋𝑎3𝜎 vd 

njhifaply; %yk; fhl;b> mjd; jpzpTikak; mr;rpd; kPJ 𝑂 tpypUe;J 
21

44
𝑎 

vdf;fhl;Lf. ,q;F 𝜎 vd;gJ myF fdtstpw;fhd jpzpthFk;. 

rPuhd jpz;kf;$k;G xd;wpd; jpzpTikak; mbapy; ,Ue;J mr;rpd; topNa 1: 3 vDk; 
tpfpjj;jpy; ,Uf;Fk; vdf;fhl;Lf. 

Miu 2𝑎, cauk; ℎ, mlu;j;jp 𝜎 Mfpatw;iw cila xU rPuhd jpz;k nrt;tl;l 

cUisapy; ,Ue;J NkNy $wg;gl;l gFjp 𝑅 ePf;fg;gl;L> glj;jpy; fhl;bathW kW 

gFjpAld; ,izf;fg;gl;L> gFjp 𝑅 ,d; rpwpa tl;l Xuj;Jld; Miu √3𝑎, cauk; 

2ℎ, mlu;j;jp 𝜎 Mfpatw;iwAila rPuhd jpz;kf; $k;Gk; ,izf;fg;gl;L xU jpz;k 

Nru;j;jpg;nghUs; cUthf;fg;gLfpwJ. ,q;F cUisapd; mr;R> gFjp 𝑅 ,d; mr;R> 

$k;gpd; mr;R vd;gd xNu NfhlhFk;. ,r;Nru;j;jpg; nghUspd; jpzpT ikak; 𝑂 tpy; 

,Ue;J rkr;rPu; mr;R topNa 
(15ℎ+17𝑎)

18
 J}uj;jpy; cs;sJ vdf;fhl;Lf. 

ℎ = 2𝑎 vdpd;> Nru;j;jpg; nghUshdJ Gs;sp 𝑃 ,y; xU ,ioahy; fl;b njhq;f 
tpLk; NghJ Nru;j;jp nghUspd; rkr;rPu; mr;R fpilahf ,Uf;f rkepiyapy; 

,Ug;gjw;F $k;gpd; cr;rpapy; ,izf;fg;gl Ntz;ba epiw 
7𝑊

72
 vdf;fhl;Lf. ,q;F 

𝑊 MdJ Nru;j;jpg;nghUspd; epiwahFk;. 

 

𝑅 I 𝛿𝑥 jbg;Gila tl;ljl;Lfshf (fPyq;fshf) 

gpupf;f. 

fPyj;jpd; jpzpT 𝑚𝑖 = 𝜋(√4𝑎2 − 𝑥2)
2
𝛿𝑥 𝜎 

    𝑚𝑖 = 𝜋 𝜎(4𝑎2 − 𝑥2)𝛿𝑥   

 

𝑅 ,d; jpzpT = ∑𝑚𝑖 

  = ∑𝜋 𝜎(4𝑎2 − 𝑥2)𝛿𝑥  

  = 𝜋 𝜎 ∑(4𝑎2 − 𝑥2)𝛿𝑥  

  

 

 

 

 = 𝜋 𝜎 න(4𝑎2 − 𝑥2)

𝑎

0

 𝑑𝑥 

=  𝜋 𝜎 ቈ4𝑎2𝑥 −
𝑥3

3
቉
0

𝑎

 

 =  𝜋 𝜎 ቈቆ4𝑎2 ∙ 𝑎 −
𝑎3

3
ቇ − 0቉ 

5 

5 

5 

2𝑎 

𝑥 

√
4
𝑎

2
−

𝑥
2

  

2𝑎 

𝑎 𝑥 

𝑦 

𝛿𝑥 

𝑂 



- 34 - 

 

 

AL/2025/10/T-II 

MR.P.SENTHILNATHAN | COMBINED MATHEMATICS II 

MORA EXAMS | EXAMINATION COMMITEE 

 

⟹ 𝑅 ,d; jpzpT =
11

3
𝜋𝑎3𝜎 

fPyj;jpd; jpzpTikak; 𝐺𝑖 mjd; ikaj;jpy; cz;L 

/ 𝑂𝐺𝑖 = 𝑥𝑖 = 𝑥 

rkr;rPupd; gb 𝑅 ,d; jpzpTikak; 𝐺 MdJ 𝑥 mr;rpy; ,Uf;Fk;. 

/ 𝐺 ≡ (𝑥̅, 0) 

 

jpzpTika Njw;wg;gb  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

\ 

 

𝑥̅ =
∑𝑚𝑖𝑥𝑖

∑𝑚𝑖
 

 
=

∑𝜋 𝜎(4𝑎2 − 𝑥2)𝛿𝑥 × 𝑥

11
3 𝜋𝑎3𝜎

 

=
∑𝜋 𝜎(4𝑎2 − 𝑥2)𝛿𝑥 × 𝑥

11
3 𝜋𝑎3𝜎

 

=
𝜋 𝜎 ∑(4𝑎2𝑥 − 𝑥3)𝛿𝑥 

11
3 𝜋𝑎3𝜎

 

=
3

11𝑎3
න(4𝑎2𝑥 − 𝑥3)𝑑𝑥

𝑎

0

 

 =
3

11𝑎3
ቆ4𝑎2

𝑥2

2
−

𝑥4

4
ቤ
0

𝑎

ቇ 

 
= 

3

11𝑎3
ቈቆ2𝑎2 ∙ 𝑎2 −

𝑎4

4
ቇ − 0቉ 

= 
3

11𝑎3
×

7𝑎4

4
 

𝑥̅ =  
21

44
𝑎 

5 

5 

5 

5 

5 

5 

45 
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tl;lj;jl;L 𝑃𝑄 it fUJf. 

jpzpT= 𝑚𝑟 

$k;gpd; mlu;j;jp −𝜌 vd;f. 

𝑚𝑟 = 𝜋𝑟2𝛿𝑥𝜌  

   = 𝜋 (
𝑎

ℎ
𝑥)

2

 𝛿𝑥𝜌 

 

$k;gpd; jpzpT =
1

3
𝜋𝑎2ℎ𝜌 

jpzpTika Njw;wg;gb 

 

 

 

  

𝑥 

𝑦 

ℎ 𝑎 2ℎ 

√3𝑎 

2𝑎 

𝑦 

𝛿𝑥 

𝑥 

𝑎 

𝑥 

𝑎

ℎ
𝑥 

𝑃 

𝑄 

ℎ 

𝐴 𝐺 

𝐴𝐺 =
∑𝑚𝑟𝑥𝑟

∑𝑚𝑟
 

 

=
∑

𝜋𝑎2𝜌
ℎ2 ∙ 𝑥3𝛿𝑥

1
3𝜋𝑎2ℎ𝜌

 

 
=

3

ℎ3
∙ න 𝑥3 𝑑𝑥

ℎ

0

 

 
=

3

ℎ3
∙
𝑥4

4
ቤ
0

ℎ

  

=
3

4
ℎ 

5 

5 

5 

5 

20 
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𝑅 ,d; jpzpT =
11

3
𝜋𝑎3𝜎 = 11𝑎𝑘 ; ,q;F 𝑘 =

1

3
 𝜋𝑎2𝜎 

cUisapd; jpzpT =  𝜋(2𝑎)2ℎ𝜎 = 4𝜋𝑎2ℎ𝜎 = 12ℎ𝑘 

$k;gpd; jpzpT =  
1

3
 𝜋(√3𝑎)

2
× 2ℎ𝜎 = 2𝜋𝑎2ℎ𝜎 = 6ℎ𝑘 

rkr;rPupd;gb nghUspd; jpzpTikak; 𝐺0 MdJ 𝑥 mr;rpy; mikAk;. 

/ 𝐺0 ≡ (𝑥0, 0) 

 

 
nghUs; 

 

 
jpzpT 

 
jpzpTikak; 
(𝑂𝑌 ,ypUe;J) 

 
 

cUis 
 

 
12ℎ𝑘 

ℎ

2
 

 
mfw;wpa 𝑅 

 

 
11𝑎𝑘 

 
21

44
𝑎 

 
Nru;j;j 𝑅 

 
11𝑎𝑘 

 

ℎ +
21

44
𝑎 

 
 

$k;G 
 

6ℎ𝑘 
 

3

2
ℎ + 𝑎 

 
nghUs; 

 
18ℎ𝑘 

 
𝑥 

 

jpzpTika Njw;wg;gb 

 

 

 

 

 

 

 

 

 

 

 

 

𝑥̅  =
∑𝑚𝑖𝑥𝑖

∑𝑚𝑖
 

 

 =
12ℎ𝑘 ×

ℎ
2 − 11𝑎𝑘 ×

21
44 𝑎 + 11𝑎𝑘 (ℎ +

21
44𝑎) + 6ℎ𝑘 (

3
2 ℎ + 𝑎)

18ℎ𝑘
 

 

=
6ℎ2 + 11𝑎ℎ + 9ℎ2 + 6𝑎ℎ

18ℎ
 

 

𝑥̅ =
15ℎ + 17𝑎

18
 

 

5 

5 5 

5 5 

5 5 

5 5 

5 

10 

5 

65 
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rkepiyapy; 

↶ 𝐶   𝑊 × (3𝑎 −
47

18
𝑎) − 𝑊0 × 4𝑎 = 0  

     ⟹ 𝑊0 =
7

72
𝑊  

 

 

 

 

 

 

 

 

 

 

 

  

𝑂 

𝑊 

𝑊0 

4𝑎 
𝐶 

𝑇 

5 

5 

10 

ℎ = 2𝑎 ⟹ 𝑥̅ =
30𝑎 + 17𝑎

18
=

47

18
𝑎 

 

20 

150 

𝑃 
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17)  

a) ru;trkdhd 𝐵1, 𝐵2, 𝐵3 vd ngauplg;gl;l 3 igfs; cs;sd. ig 𝐵1 ,y; 2 

rptg;G, 2 gr;ir epwg; ge;JfSk;, ig 𝐵2 ,y; 3 rptg;G, 1 gr;ir epwg; 

ge;JfSk;, ig 𝐵3 ,y; 4 rptg;G epwg; ge;JfSk; cs;sd.. Nfhlhj ehzak; 
xd;W ,U jlitfs; NkNy vwpag;gLfpwJ. ,jd;NghJ ,U jlitfspYk; 

jiy ngwg;gbd; ig 𝐵1 ck;, ,U jlitfspYk; G+ ngwg;gbd; ig 𝐵2 ck;, 

xU jlit jiyAk; G+Tk; ngwg;gbd; ig 𝐵3 ck; njupe;njLf;fg;gLfpd;wd. 
njupe;njLf;fg;gl;l igapy; ,Ue;J ,U ge;Jfs; vOkhwhf ntspNa 
vLf;fg;gLfpd;wd. 

I. ntspNa vLf;fg;gl;l ,U ge;JfSk; rptg;ghf ,Ug;gjw;fhd 
epfo;jfitf; fhz;f. 

II. ntspNa vLf;fg;gl;l ,U ge;JfSk; rptg;ghf ,Ug;gpd;, ,g; ge;Jfs; 

ig 𝐵2 ,y; ,Ue;J vLf;fg;gl;likf;fhd epfo;jfitf; fhz;f. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐵1 = {,U Kiw 𝐻} ⟹ 𝑃(𝐵1) = 𝑃(𝐻𝐻) =
1

2
×

1

2
=

1

4
 

𝐵2 = {,U Kiw 𝑇} ⟹ 𝑃(𝐵2) = 𝑃(𝑇𝑇) =
1

2
×

1

2
=

1

4
 

𝐵3 = {xU Kiw 𝐻, xU Kiw 𝑇} ⟹ 𝑃(𝐵3) = 𝑃(𝐻𝑇) + 𝑃(𝑇𝐻) = (
1

2
×

1

2
) × 2 =

1

2
 

𝑅  = {,U ge;JfSk; rptg;G} 

 

𝐻 

𝑇 

𝑇 

𝑇 

𝐻 

𝐻 

1ம்Kiw 

2ம்Kiw 

NgWfs; 

𝐻𝐻 

𝐻𝑇 

𝑇𝐻 

𝑇𝑇 

1

2
 

1

2
 

1

2
 

1

2
 

1

2
 

1

2
 

5 

5 

10 
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𝑃 (𝑅 𝐵1
⁄ ) =

2𝐶2

4𝐶2

=
1

6
  

𝑃 (𝑅 𝐵2
⁄ ) =

3𝐶2

4𝐶2

=
1

2
  

𝑃 (𝑅 𝐵3
⁄ ) =

4𝐶2

4𝐶2

= 1  

I. nkhj;j epfo;jfT Njw;wg;gb 

𝑃(𝑅) = 𝑃 (𝑅 𝐵1
⁄ )𝑃(𝐵1) + 𝑃 (𝑅 𝐵2

⁄ )𝑃(𝐵2) + 𝑃 (𝑅 𝐵3
⁄ )𝑃(𝐵3)  

     = (
1

6
×

1

4
) + (

1

2
×

1

4
) + (1 ×

1

2
)  

𝑃(𝑅) =
1

24
+

1

8
+

1

2
  

     =
2

3
  

II. Bayes’ Theorem 

𝑃 (
𝐵2

𝑅⁄ ) =
𝑃(𝑅 𝐵2

⁄ )𝑃(𝐵2)

𝑃(𝑅)
  

   =
1

2⁄ ×1
4⁄

2
3⁄

  

      𝑃 (
𝐵2

𝑅⁄ ) =
3

16
  

 

 

 

2 rptg;G 3 rptg;G 

4 rptg;G 2 gr;ir 1 gr;ir 

𝐵1 𝐵2 𝐵3 

10 

10 

5 

10 

10 

5 

5 75 



- 40 - 

 

 

AL/2025/10/T-II 

MR.P.SENTHILNATHAN | COMBINED MATHEMATICS II 

MORA EXAMS | EXAMINATION COMMITEE 

(b) 𝑛 Nehf;fy;fisf; nfhz;l 𝑥 ,d; ngWkhdq;fspd; njhil {𝑥1, 𝑥2, 𝑥3, ……… , 𝑥𝑛} 

MFk;. ,tw;wpd; ,il 𝑥̅, epaktpyfy; 𝑆𝑥 MFk; vdf;nfhs;Nthk;. 𝑎(> 0), 𝑏 vd;gd 

khwpypfshf ,Uf;f 𝑥 ,d; ngWkhdq;fs; 𝑦 = 𝑎𝑥 + 𝑏 vDk; Vfgupkhd 

cUkhw;wj;jpw;F cl;gLj;jg;gl;l NghJ ngwg;gl;l 𝑦 ,d; Nehf;fy; njhil 

{𝑦1, 𝑦2, 𝑦3, ……… . , 𝑦𝑛} Mf ngwg;gl;lJ. ,jd; ,il 𝑦̅, epaktpyfy; 𝑆𝑦 

vdf;nfhs;Nthk;. 

i. 𝑦̅ = 𝑎𝑥̅ + 𝑏 vdTk; 

ii. 𝑆𝑦 = 𝑎𝑆𝑥 vdTk; fhl;Lf. 

30 khztu;fshy; fzpg;gPl;L guPl;irnahd;wpy; ngwg;gl;l Gs;spfs;(𝑥) MdJ    

 𝑦 =
𝑥+2

2
 vd MFkhW cUkhw;wg;gl;l NghJ ngwg;gl;l Gs;spfs; 𝑦 ,d; kPbwd; 

guk;gy; fPNo jug;gl;Ls;sJ. 

 

 

 

 

 

 

𝑦 ,d; ,il 6 vdf;fhl;b> mjd; ,ilaj;ijf; fhz;f. NkYk; 𝑦 ,d; epak 

tpyfy; 2 (fpl;ba KO vz;zpy;) vdj;jug;gLfpwJ. khztu;fspd; fzpg;gPl;Lg; 

Gs;spfs; 𝑥 ,d; ,il> epaktpyfy;> ,ilak; Mfpatw;iw kjpg;gpLf. 

guk;gy; 𝑥 ,d; Xuhaf;Fzfj;jpd; ngWkhdj;ij mz;zsthf fzpj;J> guk;gypd; 
tbtk; ahnjdf; Fwpg;gpLf.  

 

𝑦 = 𝑎𝑥 + 𝑏  ………………………(1)  

 

𝑦̅ =
∑𝑦

𝑛
  

  = 𝑎
∑𝑥

𝑛
+

∑𝑏

𝑛
  

  = 𝑎𝑥̅ +
𝑛𝑏

𝑛
  

𝑦̅ = 𝑎𝑥̅ + 𝑏 ………………………(2) 

 

𝑦 ,d; tFg;ghapil 
 

kPbwd; 

 1 − 3 02 

3 − 5 06 

5 − 7 16 

7 − 9 02 

   9 − 11 04 

5 

5 
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𝑆𝑦  = √
∑(𝑦−𝑦̅)2

𝑛
  

(1) − (2) ,ypUe;J 

 𝑆𝑦 = √
∑[𝑎(𝑥−𝑥̅)]2

𝑛
   

     = √
𝑎2 ∑(𝑥−𝑥̅)2

𝑛
  

     = |𝑎|√
∑(𝑥−𝑥̅)2

𝑛
  

𝑆𝑦 = 𝑎𝑆𝑥  ;   𝑎 > 0 

𝑦 ,d; tFg;ghapil eLg;ngWkhdk; (𝑦) kPBwd; (𝑓) jpus; kPbwd; (𝑐. 𝑓) 𝑓𝑦 

1 − 3 2 02 02 04 

3 − 5 4 06 08 24 

5 − 7 6 16 24 96 

7 − 9 8 02 26 16 

9 − 11 10 04 30 40 

  ∑𝑓 = 30 
 ∑𝑓𝑦 = 180 

𝑦 ,d; ,il 𝑦̅  =
∑𝑓𝑦

∑𝑓
 

  =
180

30
  

𝑦̅ = 6  

𝑦 ,d; ,ilak; = 𝐿 + 𝑐 ൬
𝑁

2⁄ −𝑐.𝑓

𝑓
൰ 

  = 5 + 2൬
30

2⁄ −8

16
൰  

  = 5.875 

5 

5 

5 

5 

5 

5 
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𝑦 =
𝑥+2

2
  

𝑦 =
1

2
𝑥 + 1  

   ⟹  𝑦̅ =
1

2
𝑥̅ + 1  

 

𝑦̅ = 6 ⟹  6 =
1

2
𝑥̅ + 1  

⟹ 𝑥̅ = 10  

 

𝑆𝑦 =
1

2
𝑆𝑥  

𝑆𝑦 = 2 ⟹ 2 =
1

2
𝑆𝑥  

⟹ 𝑆𝑥 = 4  

 

𝑦 =
1

2
𝑥 + 1  

𝑦 = 5.875 ⟹ 𝑥 = 9.75  

/ 𝑥 ,d; ,ilak; = 9.75  

 

Xuhaf;Fzfk; ≏  

 =
3(10−9.75)

4
  

 = 0.1875 > 0 

Neu; Xuhakhd guk;gy; 

 

3(,il−,ilak;) 

epaktpyfy; 

5 

5 

5 

5 

5 

5 

75 

150 


