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1. A B 𝑒 (0 <  𝑒 <  1) 𝑚  𝑒𝑚 A

B 𝑢 𝑒𝑢

B 𝑒
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√3𝑢
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3. 𝑚1 𝑚2

𝑚1 𝑀

𝑚2 

𝛼

4. 𝑠𝑖𝑛−1 (
1

10
)

32 𝑘𝑚 ℎ−1  𝑁

32 𝑘𝑚 ℎ−1 (𝑔 = 10 𝑚 𝑠−2  )
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5. 𝑎  𝑂

𝑚 𝑂
𝑎

2

6. O A B 𝑥𝐢 + 𝑦𝐣  

−2𝑦𝐢 + 2𝑥𝐣 𝐢  𝐣 𝑂𝑋 𝑂𝑌  𝐴𝐵 𝐴𝐶: 𝐶𝐵 = 1: 2

𝐶 𝑂𝐶 𝑂𝑌 60°

𝑥2 + 𝑦2 + 4𝑥𝑦 = 0
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7. 2r 3r

A B

𝑟 𝑚 𝐶

𝐶 𝐴 𝐵

O, O1   O2

 

 

 

 

 

 

 

 

 

 

 

8. 𝐴𝐵 G 𝐴𝐺: 𝐺𝐵 = 2: 1 𝐴

𝐵

𝜃 𝐴 𝜇

𝑡𝑎𝑛𝜃 𝜇
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9.  𝐴 𝐵  

(i)  A 0.2

(ii) B 0.1 

(iii) A B 0.6  

𝑃(𝐴/𝐵) = 
1

2
  .

 

 

 

 

 

 

 

 

 

 

 

 

10. 9 ∙ 4 𝑘

𝑑𝑖: -5, -2, -1, -1, -1, 0, 1, 1, 2, 6 
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11. (𝑎) 𝐴 𝑢 𝑘𝑚 ℎ−1 𝑃

𝑓 𝑘𝑚 ℎ−2 𝐵

𝑃 𝐵 𝑄 𝐵

𝐴 𝑄 P 

 A

𝑃 𝑄

𝑃 𝑄
𝑓

𝑓−𝑢
 ℎ 𝐴

(𝑏) 𝑆 𝑢 𝑘𝑚 ℎ−1

𝑆 𝑑 𝑘𝑚 𝐴 2𝑑 𝑘𝑚 𝐵 

𝐴
3𝑢

2
 𝑘𝑚 ℎ−1 𝑆 

𝐵 2𝑢 𝑘𝑚 ℎ−1

𝑆 𝐴 𝐵

12. (𝑎)

 𝑀 

 𝐴𝐵 

 𝐵𝐶 𝐷 

 𝑎 𝐴  𝐶 

   

𝐹𝐴̂𝐵 =
𝜋

3
 , 𝐹𝐴̂𝐵 =

𝜋

6
  𝐴𝐹̂𝐸 = 𝐶𝐸̂𝐹 =  

𝜋

2
𝐶 

 

 2𝑚 𝐷 

𝑚 𝐴𝐵 

𝐵
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(𝑏)  𝐴𝐵𝐶𝐷𝐸

𝐴𝐵 𝑂 𝑎

 𝐴Ô𝐵 =
𝜋

2
𝐵𝐶 𝑎

𝐶𝐷𝐸  𝑎

𝑚 𝑃 𝐴

(i) 𝐴 𝐵 𝑃 𝑂𝐴 𝜃 (0 ≤ 𝜃 ≤
𝜋

2
)

𝑂𝑃 𝑣

𝑣2 = 2𝑔𝑎(1 − 𝑐𝑜𝑠𝜃) 

(ii) 𝑃 𝑅 𝑅  𝜃

cos−1 ( 
2

3
 )  𝑅

(iii) 𝐸 8𝑚𝑔

13. 𝐴, 𝐵, 𝐶, 𝐷, 𝐸  𝐹 𝐴𝐵 = 𝐵𝐶 = 𝐶𝐷 = 𝐷𝐸 = 𝑙    𝐸𝐹 = 2𝑙

𝑙 𝐴 𝐹

𝑚 𝑃 𝐷 𝐵 

t A E 𝑥,  (𝑙 ≤ 𝑥 ≤ 2𝑙) 

𝑥̈ +
𝜆

2𝑚𝑙
(𝑥 − 4𝑙) = 0  λ

(i) X = x − 4𝑙 𝑋̈ +
𝜆

2𝑚𝑙
𝑋 = 0 

𝑋 = 𝛼 cos 𝜔𝑡 +  𝛽 sin  𝜔𝑡 𝛼, 𝛽  𝜔

√
2𝑙𝑚

𝜆
 cos−1 (

2

3
) √

5𝜆𝑙

2𝑚
 𝐶 

(ii) 2𝑙 ≤ 𝑥 ≤ 4𝑙 𝑌 𝑌̈ +
𝜆

𝑚𝑙
𝑌 = 0

𝑌 = 𝛼′cos (𝜔′(𝑡 − 𝑡0)) +  𝛽′sin (𝜔′(𝑡 − 𝑡0))

𝛼′, 𝛽′  𝜔′ 𝑡0 =  √
2𝑙𝑚

𝜆
 cos−1 (

2

3
)

(iii) 𝑃 𝐸

2√
𝑙

𝑚
  {

𝜋

2
− cos−1 (

2

7
) +

1

√2
cos−1 (

2

3
)}

 

𝒂 

𝑶 

𝑶′ 

𝒂 

𝒂 

𝑬 𝑪 

𝑩 

𝑨 

𝑫 

[



AL/2022/10/S-II -  9 - 
 

 
 

14. (𝑎) 𝑂 𝑃 𝑄 𝒑 𝐪 𝐿

𝑂𝐿: 𝐿𝑃 =  3: 4 𝑂𝑃 𝑁 𝑂𝑁:𝑁𝑄 = 5:2 𝑂𝑄

𝑃𝑁 𝑄𝐿 𝑀 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  =  𝒒 + 𝜆 (3𝒑 − 7𝒒) 

𝜆

𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  𝑀 𝒑 𝐪

(𝑏) 𝑋𝑌 𝑂

𝐴 3𝑎 𝒊 + 2𝑎 𝒋 4𝑃 𝒊 + 3𝑃 𝒋

𝐵 −𝑎 𝒊 −𝑃 𝒊 + 4𝑃 𝒋

𝐶 −𝑎 𝒋 5𝑃 𝒊 − 𝑃 𝒋

𝒊  𝒋 𝑂𝑋 𝑂𝑌 𝑃 𝑎 

10𝑃 𝑁

4𝑦 = 3𝑥 + 6𝑎

15. (𝑎) 𝐴𝐵, 𝐵𝐶 𝐴𝐶 𝐴𝐵𝐶

𝐴𝐵 𝐵𝐶 𝑊 𝐴𝐶 𝑊 𝐴

𝐴𝐶 𝜃 .  𝑡𝑎𝑛𝜃 =
√3

4

𝜃 𝐵 𝐴𝐵

(𝑏) 𝐴𝐵, 𝐵𝐶, 𝐶𝐷, 𝐷𝐴 හා 𝐵𝐷

𝐴𝐵 = 𝐵𝐶, 𝐴𝐷 = 𝐶𝐷, 𝐴𝐷̂𝐵 = 𝐶𝐷̂𝐵 = 30°    𝐴𝐵̂𝐷 = 𝐶𝐵̂𝐷 = 60°

𝐴 𝐶 𝑊 𝐷

𝑃 𝐴𝐵 𝐴𝐷

𝐶, 𝐵  𝐷

(i) 

(ii) 𝑃 𝐴

 

30° 

60° 
60° 

30° 

𝐴 
𝐵 

𝐶 

𝐷 

𝑊 

𝑃 

[
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16. 

(i) 𝑎
3𝑎

8

(ii) ℎ

1

4
ℎ

𝑅

2
𝑅

2𝑅

𝑅

𝑅 𝑅

𝑅

𝜎

𝑂
7𝑅

6

α < tan−1 (
6

7
)

μ ≥  tan 𝛼 α μ

 

17. (a) A, B හා C 

1: 2: 2

A B C

(i) 

(ii) B

(𝑏)

 

𝑦𝑖 = 
1

10
(𝑥𝑖 − 55)

𝟒𝟖 𝟐𝟏.𝟓

*** 
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𝑹

𝟐
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𝟐𝑹 

O 

𝛼 


