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Sample Paper 1 

Question 1 

(a) 
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(b) 
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Question 2 

(a) 
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(b) 

! ǿƻƳŀƴ ǘŀƪŜǎ ƻǳǘ ŀ ƭƻŀƴ ƻŦ ϵмнлΣллл ǘƻ ōǳƛƭŘ ŀƴ ŜȄǘŜƴǎƛƻƴ ǘƻ ƘŜǊ ƘƻǳǎŜΦ ¢ƘŜ ōŀƴƪ 

agrees to a 15-year loan at a monthly percentage rate (MPR) of 0.4%. 

(i) What is the annual percentage rate correct to 3 decimal places? 

 
(ii) If Ὀ  is the amount of debt owing after ὲ months and ὃ the amount she pays back 

each month, write down a difference equation in Ὀ . 

 
(iii) Solve the difference equation. 
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(iv) Find, to the nearest cent, the amount she will have to pay back every month. 
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Question 3 

(a) 

 

 

 

 

 

 



9 
 

(b) 

(i) Evaluate the following: ᷿ ὼÌÎὼȢὨὼ 

 
(ii) An elastic constant has natural length σ Í and elastic constant ςπ .ȾÍ. Find the 

work fone in stretching the string to a length of χ Í. 
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Question 4 

(a) 
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(b) 
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Question 5 

(a) 

Aoife is a Leaving Cert student. During her exams, she has a break of 5 days. She 

decides to dedicate three of these days to studying the three subjects she has left 

(Classical Studies, Economics and Applied Maths). She will not divide up any day 

between two or three subjects but will spend each day studying one particular 

subject. She reckons that she will improve her percentage mark by the following 

amounts: 

 
How many days should Aoife allocate to each subject in order to improve her grades 

by the maximum amount? 

Subject Days Available Days Allocated Days Left % Increase 
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(b) 
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Question 6 

(a) 
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(b) 
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Question 7 

(a) 

A steamboat of mass ά has a power output of ρςά watts. When the boat is 

travelling at speed ὺ, the water exerts a drag on the boat of άὯὺ newtons, where Ὧ 

is a constant. The maximum speed of the boat is φ άȾί. 

(i) Find the value of Ὧ. 

 
(ii) The maximum acceleration is χȢυ άȾί when the speed of the boat is ό. Find the 

value of ό. 
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(b) 
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Question 8 

(a) 
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(b) 

A particle is projected vertically upwards with an initial speed of ςὫ άȾί in a medium 

in which there is a resistance of Ὧὺ ὔ per unit mass where ὺ is the speed of the 

particle and Ὧ is a constant, where Ὧ π. 

Prove that the maximum height reached is ÌÎρ τὯὫ. 
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Sample Paper 2 

Question 1 

(a) 
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(b) 
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Question 2 

(a) 

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

ōŜ ƛƴ ŎƻƭƭŜƎŜ ŦƻǊ п ȅŜŀǊǎΦ ¢ƘŜ ƭŀǇǘƻǇ Ŏƻǎǘǎ ϵнлллΦ {ƘŜ ǿƛƭƭ ǎŜƭƭ ǿƘŀǘŜǾŜǊ ƭŀǇǘƻǇ ǎƘŜ 

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. 
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(b) 
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Question 3 

(a) 

The acceleration of a particle (in άί ) is determined by the equation  

ὥ ὺ ςυ άȾί. Find the distance travelled by the particle in this time (to 3 

significant figures). 
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(b) 
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Question 4 

(a) 
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(b) 
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Question 5 

(a) 
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(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 ὖ = the pheasant population in the state after ὲ years, write down a difference 

equation which describes this situation. 

 
(ii) Given that ὖ ςυπππ find ὖ in terms of ὲ. 

 
(iii) Estimate the pheasant population after 3 years. 

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

state. 
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Question 6 

(a) 

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

ὸ (in seconds) from a fixed point ὕ is given by 

ίᴆ ὶÃÏÓ‫ὸᴆ ὶÓÉÎ‫ὸᴆ 

(i) Show that the magnitude of its displacement from ὕ is a constant ὶ. 

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

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

magnitude ά.‫ὶ 
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(b) 
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Question 7 

(a) 
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(b) 
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Question 8 

(a) 
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(b) 
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Sample Paper 3 

Question 1 

(a) 

(i) Solve ό χό ρπό π, given that ό υωσ and ό ρρφυ. 

 
(ii) Find the least value of ὲ for which ό π. 

 



47 
 

(b) 
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Question 2 

(a) 

A car passes a flagpole at time ὸ π and drives along a straight level road. Its speed 

after that (at time ὸ in seconds) is given by: 

ὺὸ ςπ
ρ

υ
ὸ 

(i) What is the speed of the car as it passes the flagpole? 

 
(ii) Find the deceleration of the car at ὸ τ ί? 

 
(iii) At what time does the car stop? 

 
(iv) How far from the flagpole does the car stop? 
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(b) 

The network shown represents the decisions associated with upgrading the bicycle 

lanes in Thures over the next four years. The numbers on each arc represents the 

Ŏƻǎǘ όƛƴ ϵмлллǎύ ǘƻ ¢ƛǇǇŜǊŀǊȅ /ƻǳƴǘȅ /ƻǳƴŎƛƭ ό¢//ύ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ŀ ǇŀǊǘƛŎǳƭŀǊ 

decision. 

 
(i) Use dynamic programming to decide which decisions TCC should make over the 

next four years in order to minimise the overall cost. 

Stage State Action Destination Value 

     
     

     

     

     
     

     

     

     
     

     

     

     
     

     

     

     
 

Optimal Solution to minimise costs:_______________________ 
 

(ii) Calculate the average yearly cost if TCC adopts the optimal solution. 
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Question 3 

(a) 
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(b) 
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Question 4 

(a) 

 

 

 

 



54 
 

(b) 
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Question 5 

(a) 
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(b) 

(i) Solve the difference equation ό ςό ςσ  with ό ρ. 

 
(i) Hence find ό. 
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Question 6 

(a) 
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(b) 
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Question 7 

(a) 
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(b) 
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Question 8 

(a) 

A bullet of mass πȢρ ὯὫ is fired horizontally into a block of mass ςȢω ὯὫ, which hangs 

at the end of a light ςπ ά string. The bullet becomes embedded and the joint mass 

swings, finally coming to rest when the string makes an angle of φπЈ with the vertical. 

With what speed did the bullet enter the block? 
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(b) 
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