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Warm up questions 
Question 1. 2015 Paper 1 Q3 

 
Question 2. Solve for x: 
                

𝑥𝑥 + 7
3

 +
2
x

 =  4 

 
Question 3. Express √48 −  √12 +  √27 in the form 𝑎𝑎√𝑏𝑏 

 
Question 4. Simplify: 

(b + 1)³ – (b – 1)³ 
 

-b Formula       ( −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

) 
Question 5. Solve  for x:  10𝑥𝑥2  + 6𝑥𝑥 − 52 =  0 

 
Question 6. 2011 Paper 1 Q1 

 
Question 7. 2015 Paper 1 Q2 (25 marks) 

 

Inequalities 
Question 8. 2021 Paper 1 Q2(a) 

(a) Given that 𝑥𝑥 = −3 is a solution to |𝑥𝑥+𝑝𝑝| = 5, find the two values of 𝑝𝑝, where 𝑝𝑝 ∈ ℤ. 
 

Question 9. Solve the following inequality and graph the solution, x ∈ R: 
|3x+4| ≤ |x+2| 
 

Question 10. 2018 Paper 1 Q1 (10 marks) 
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Simultaneous Equations 
Question 11. 2012 Paper 1 Q1  

 

Question 12. 2022 Paper 1 Q2 b (ii) 

The areas of three regions K, L, and N give the following three equations:  

4𝑎𝑎 + 3𝑏𝑏 + 3𝑐𝑐 = 807  
28𝑎𝑎 + 9𝑏𝑏 + 3𝑐𝑐 = 879  
76𝑎𝑎 + 15𝑏𝑏 + 3𝑐𝑐 = 663  

Solve these equations to find the values of 𝑎𝑎, 𝑏𝑏, and 𝑐𝑐. 

Logs 
 

Question 13. Solve 𝑙𝑙𝑙𝑙𝑙𝑙𝑥𝑥8 = 3 
 

Question 14. Solve 32𝑥𝑥−1   =  28 for x and give your answer to 2 decimal places 
 

Question 15. 2016 P1 Q4 (10 marks): 

 

  
Question 16. 2014 P1 Q2 
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General Questions 
Question 17. 2023 P1 Q1 

(a) Find the two values of 𝑚𝑚∈ℝ for which |5+3𝑚𝑚| = 11. 
 
(b) For the real numbers ℎ, 𝑗𝑗, and 𝑘𝑘:  

   
      Express 𝑘𝑘 in terms of ℎ and 𝑗𝑗. 
 
(c) 𝑥𝑥2 − 𝑝𝑝𝑝𝑝 + 1 is a factor of 𝑥𝑥3− 2𝑥𝑥 − 3𝑟𝑟, where 𝑝𝑝, 𝑟𝑟∈ℝ and 𝑝𝑝 <0. Find the value of 𝑝𝑝 and the 
value of 𝑟𝑟. 
 

Question 18. 2023 P1 Q6 
(a) 𝑓𝑓 and 𝑔𝑔 are two functions of 𝑥𝑥 ∈ ℝ, where: 

     
(i) Find the two values of 𝑥𝑥 for which 𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥). 
 

Question 19. 2020 P1 Q1 
(a) 𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 5𝑥𝑥 + 𝑝𝑝 where 𝑥𝑥 ∈ ℝ, −3 ≤ 𝑝𝑝 ≤ 8, and 𝑝𝑝 ∈ ℤ. 
 

(i) Find the value of 𝑝𝑝 for which 𝑥𝑥 + 3 is a factor of 𝑓𝑓(𝑥𝑥). 
 
(ii) Find the value of 𝑝𝑝 for which 𝑓𝑓(𝑥𝑥) has roots which differ by 3. 
 
(iii) Find the two values of 𝑝𝑝 for which the graph of 𝑓𝑓(𝑥𝑥) will not cross the 𝑥𝑥-axis. 

 
(b) Find the range of values of 𝑥𝑥 for which |2𝑥𝑥 + 5| − 1 ≤ 0, where 𝑥𝑥 ∈ ℝ. 
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Question 20. Q3 2021 Paper 1 
(a) The diagram shows a cuboid with dimensions 𝑥𝑥, 𝑦𝑦 and 𝑧𝑧 cm. The areas, in cm2, of three 

of its faces are also shown. Find the volume of the cuboid in the form 𝑎𝑎√𝑏𝑏 cm3, where 𝑎𝑎, 
𝑏𝑏 ∈ ℕ. 

 
 
(b)  

(i) Given that 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥2 + 8𝑥𝑥 − 35, where 𝑥𝑥∈ℝ, find the two roots of 𝑓𝑓(𝑥𝑥) = 0. 
 
(ii) Hence or otherwise, solve the equation 32m+1 = 35 − 8(3m), where 𝑚𝑚 ∈ ℝ. Give 
your answer in the form 𝑚𝑚 = log3𝑝𝑝−𝑞𝑞, where 𝑝𝑝, 𝑞𝑞 ∈ ℕ. 

 
 
Question 21.  

Mary is interested in having the following tile pattern for her kitchen floor. 

 

 

 

 

Green 

Blue 

White 

(i) Write an expression for the total number of tiles in the xth stage of the pattern. 
(ii) If there are 324 tiles in total in a pattern, how many green tiles are there?  
(iii) Mary’s kitchen area measures 6∙76 m2.  The side of each square tile is 20 cm long.  Find 

the number of each colour of tile that needs to be ordered. 

Stage 3 
Stage 2 Stage 1 
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Question 22. 2016 Q8 part b, 25 marks 

The heptathlon is an Olympic competition. It consists of seven events including the 200 m race and 
the javelin. The scoring system uses formulas to calculate a score for each event. The table below 
shows the formulas for two of the events and the values of constants used in these formulas, where 
x is the time taken (in seconds) or distance achieved (in metres) by the competitor and y is the number 
of points scored in the event.  

  

1) In the heptathlon, Jessica ran 200 m in 23·8 s and threw the javelin 58·2 m. Use the formulas 
in the table to find the number of points she scored in each of these events, correct to the 
nearest point. 

2) The world record distance for the javelin, in the heptathlon, would merit a score of 1295 
points. Find the world record distance for the javelin, in the heptathlon, correct to two 
decimal places. 

3) The formula used to calculate the points for the 800 m race, in the heptathlon, is the same 
formula used for the 200 m race but with different constants. Jessica ran the 800 m race in 2 
minutes and 1·84 seconds which merited 1087 points. If a = 0∙11193 and b = 254 for the 800 
m race, find the value of c for this event, correct to two decimal places. 

 

Link to SAI website. 

 

https://web.actuaries.ie/students/becoming-actuary/maths-tutorials-higher-level-leaving-
certificate-20242025 

Link to SAI Instagram: 

https://www.instagram.com/saimathsturorials?r=nametag 

https://web.actuaries.ie/students/becoming-actuary/maths-tutorials-higher-level-leaving-certificate-20242025
https://web.actuaries.ie/students/becoming-actuary/maths-tutorials-higher-level-leaving-certificate-20242025
https://www.instagram.com/saimathsturorials?r=nametag
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