Higher Recurrence Relations 

Official Homework 6

Q1.(a)
Write down the next 3 terms of the sequence given by the recurrence relation


[image: image2.png]09T, +2, Ty =40











(2)
      (b) What is the limit of this sequence?






(2)

Q2.   
A car designer has calculated that water escapes from an engine’s cooling system 

at a rate of 20% per month. The system was initially filled with 36 litres

      
of coolant and each month she adds 4 litres of coolant to the system.

      (a) 
Find a recurrence relation to describe this.





(2)
      (b) 
Calculate the volume of coolant in the system after 6 months.


(2)
      (c) 
If the coolant drops below 15 litres the engine will overheat.



            Is the engine in danger of overheating? (Explain fully)



(2)
Q3.   
A recurrence relation is defined by 
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 for some constants a and b.

If  [image: image5.png]190, U; =430



 and [image: image7.png]910



 

(a) Calculate the values of [image: image9.png]


  and [image: image11.png]


.






(3)
      
(b) What is the initial value, [image: image13.png]


 of this sequence?




(2)
Q4.
Given that [image: image15.png]


 and [image: image17.png]g(x)

x + 1




(a) Find the function [image: image19.png]


 and [image: image21.png]g(f(x))



.

       
(b) If  [image: image23.png]flg(x)=g(f(x))+ 16



 for some number [image: image25.png]


, find the value(s) of [image: image27.png]


.
(6)
Q5.
Solve    [image: image29.png]


   in the range [image: image31.png]





(5)

Total
26 marks

Complete your corrections for each question below:
	

	

	

	

	

	


Q1.(a)
Write down the next 3 terms of the sequence given by the recurrence relation
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(2)
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      (b) What is the limit of this sequence?






(2)
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Q2.   
A car designer has calculated that water escapes from an engine’s cooling system 

at a rate of 20% per month. The system was initially filled with 36 litres

      
of coolant and each month she adds 4 litres of coolant to the system.

      (a) 
Find a recurrence relation to describe this.





(2)
      (b) 
Calculate the volume of coolant in the system after 6 months.


(2)
      (c) 
If the coolant drops below 15 litres the engine will overheat.



            Is the engine in danger of overheating? (Explain fully)



(2)
(a)       [image: image41.png]U,.,=0.8T,+4
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(b) [image: image43.png].8(36)+4 =32.8




           [image: image45.png]24.2 litres





(c)      [image: image47.png]L=08L+4 L=




    Since 20 >15 not in danger of over heating
Q3.   
A recurrence relation is defined by [image: image49.png]U,s =aU, +b



 for some constants a and b.

If  [image: image51.png]190, U; =430



 and [image: image53.png]910



 

(a) Calculate the values of [image: image55.png]


  and [image: image57.png]


.






(3)
      
(b) What is the initial value, [image: image59.png]


 of this sequence?




(2)
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(3)
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(b)           [image: image65.png]U,:, =2U, +50



      [image: image67.png]190 = 2U, + 50



     [image: image69.png]
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                                                 [image: image71.png]70 = 2U, + 50
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Q4.
Given that [image: image75.png]


 and [image: image77.png]g(x)

x + 1




(a) Find the function [image: image79.png]


 and [image: image81.png]g(f(x))



.
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(b) If  [image: image85.png]flg(x) = flg(x)) + 16



 for some number [image: image87.png]


, find the value(s) of [image: image89.png]


.
(6)
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Q5.
Solve    [image: image95.png]


   in the range [image: image97.png]





(5)
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Total
26 marks
Hints 





Revise rules for Surds and Indices


Look out for keywords


CLEAR working 


Check ! does your answer make sense


Double check before handing in
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