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2024 HL Q9 

(i) 

 
(ii) 

 
(iii) 

 
 

 

 

 

 

 

 

 

𝑀0 = 200, 𝑀1 = 245, 𝑀2 = 395, 𝑀3 = 578.75 

𝑀4 = 172.5 ( 
3

2
 )

4
+ 27.5 ( −

1

2
 )

4
= 875  𝑀5 = 172.5( 

3

2
 )

5
+ 27.5( −

1

2
 )

5
= 1309.0625  

 

Total = 𝑀0 + 𝑀1 + 𝑀2 + 𝑀3 + 𝑀4 + 𝑀5 = 3602.8125 𝑘𝑔 

𝑀𝑛+2 = 𝑀𝑛+1 +
3𝑀𝑛

4
 

=> 4𝑀𝑛+2 − 4𝑀𝑛+1 − 3𝑀𝑛 = 0 

=> Characteristic Equation = 4𝑥2 − 4𝑥 − 3 = 0  

(2𝑥 − 3)(2𝑥 + 1) = 0 

=> 2𝑥 − 3 = 0  or 2𝑥 + 1 = 0 

=> 𝑥 =
3

2
 or 𝑥 = −

1

2
 

Theorem: 𝑀𝑛 = 𝑙( 
3

2
 )𝑛 + 𝑚( −

1

2
 )𝑛 

𝑀0 = 200 

𝑙( 
3

2
 )0 + 𝑚 (−

1

2
 )

0

= 200  

=> 𝑙 + 𝑚 = 200 
=> 𝑚 = 200 − 𝑙 ……Eqn 1 

𝑀1 = 245 

𝑙( 
3

2
 )1 + 𝑚 (−

1

2
 )

1

= 245  

=> 3𝑙 − 𝑚 = 490 
Subbing in Eqn 1: 

=> 3𝑙 − (200 − 𝑙) = 490 
=> 4𝑙 − 200 = 490 

=> 4𝑙 = 690 
=> 𝑙 =

690

4
= 172.5 

=> 𝑚 = 200 − 172.5 = 27.5 
 

=> 𝑀𝑛 = 172.5( 
3

2
 )𝑛 + 27.5( −

1

2
 )𝑛 

𝑀2 = 𝑀1 +
3𝑀0

4
= 245 +

3(200)

4
= 395 

 

𝑀3 = 𝑀2 +
3𝑀1

4
= 395 +

3(245)

4
= 578.75 

 

 



(iv) 

 
(v) 

 


