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Question 1 

(a) 

 

 



(b) 

 

 

 

 



Question 2 

(a) 

Beatrix is going to college next year. She buys a new laptop for her studies. She will 

be in college for 4 years. The laptop costs €2000. She will sell whatever laptop she 

has at the end of the 4 years. The replacement value for this laptop each year and 

the maintenance costs are shown in the tables below: 

  
(i) If Beatrix replaces her laptop after 2 years and sells again after 4 years, what will 

her costs amount to? 

 
(ii) Use dynamic programming to find the minimum possible costs and the strategy 

which gives rise to it. 

 



(b) 

 

 
 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 3 

(a) 

The acceleration of a particle (in 𝑚𝑠−2) is determined by the equation  

𝑎 = 𝑣2 + 25 𝑚/𝑠2. The initial speed of the particle is 0. Find the distance travelled 

by the particle as its speed increases from 1 𝑚/𝑠 to 4 𝑚/𝑠, to 3 significant figures. 

 



(b) 

 

 

 

 
 



Question 4 

(a) 

 

 

 

 
 

 



 

 
 

(b) 

 

 
 

 

 



 

 

 

 
 

 

 



Question 5 

(a) 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) 

In a certain state in America, the population of pheasants is 25,000. The gun club 

release 3000 pheasant chicks into the wild every spring. The chances of a pheasant 

surviving through the shooting season and into the next year is 0.15. 

(i) If 𝑃𝑛 = the pheasant population in the state after 𝑛 years, write down a difference 

equation which describes this situation. 

 
(ii) Given that 𝑃0 = 25000 find 𝑃𝑛 in terms of 𝑛. 

 
(iii) Estimate the pheasant population after 3 years. 

 
(iv) Show that 𝑃𝑛 approaches a steady state as the years go on and find that steady 

state. 

 



Question 6 

(a) 

A particle of mass 𝑚 is moving in such a way that its displacement (in metres) at time 

𝑡 (in seconds) from a fixed point 𝑂 is given by 

𝑠 = (𝑟 cos 𝜔𝑡)𝑖 + (𝑟 sin 𝜔𝑡)𝑗 

(i) Show that the magnitude of its displacement from 𝑂 is a constant 𝑟. 

 
(ii) Find the acceleration vector at any time 𝑡. 

 
(iii) Show that the force exerted on the particle is directed towards 𝑂 and is of 

magnitude 𝑚𝜔2𝑟. 

 



(b) 

 

 

 

 



Question 7 

(a) 

 

 



 

 
 

 

 

 

 

 

 



(b) 

 

 



Question 8 

(a) 

 

 
 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) 

 

 
 

 

 

 

 

 

 



 

 
 



 

 



 

 


