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Exercises: 
1) Integrate the following: 

i. ∫ 4𝑥 𝑑𝑥 ii.   ∫ 5𝑦3 𝑑𝑦 iii. ∫ 7𝑥5 + 6𝑥 + 2 𝑑𝑥 iv. ∫ (
1

𝑥
)  𝑑𝑥 

2) Calculate the area under the curve f(x) = 6x2 over the interval [2,4]. 

3) Calculate the area under the curve f(x) = 4x3 + 2 over the interval [1,5]. 

4) Calculate the average value of the function f(x) = 5 – 2x over the interval [0,3]. 

Past Exam Questions 

Question 1 [2013 Sample Paper 1, Q5] (25 marks) 
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Question 2 [2014 Paper 1, Q5] (25 marks) 

 

 

Question 3 [2015 Paper 1, Q3] (25 marks)

 

 

Question 4 [2016 Paper 1, Q7] (40 marks) 

 

 

 

Question 5 [2017 Paper 1, Q6] (25 marks) 
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(a) The graph of the function g(x) = ex, 0≤ 𝑥 ≤ 1is shown on the diagram below. On the same 

diagram, draw the graph of h(x) = e-x in the domain 0≤ 𝑥 ≤ 1. 

 

(b) Find the area enclosed by g(x) = ex, h(x) = e-x and the line x = 0.75. Give your answer correct to 4 

decimal places. 

Question 6 [2022 Paper 1, Q2] (15 marks) 

(a) g(x) = 2x2 + 5x + 6. Find ∫ 𝑔(𝑥) 𝑑𝑥 

(b) The diagram shows the graph of f(x) = ax2 + bx + c. Three regions on the diagram are marked K, L, 

and N. Each of these regions is bounded by the x-axis, the graph of f(x) and 2 vertical lines. 

 

The area of region K is 538 square units. Use integration of f(x) to show that 4a + 3b + 3c = 807. 

Question 7 [2022 Paper 1, Q7] (45 marks) 
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Hannah is doing a training session. During this sessions, h(x) is measured in beats per minutes (BPM), 

where x is the time in minutes from the start of the session. For the first 8 minutes, her heart rate 

changes. In this time h(x) is given by h(x) = 2x3 – 28.5x2 + 105x + 70 

(a) Work out Hannah’s heart rate 4 minutes after the start of the session. 

(b) Find h’(x) 

(c) Find h’(2) and explain what this value means in the context of Hannah’s heart-rate. 

The graph below shows y = h(x), where 0≤ 𝑥 ≤ 8. 

 

(d) Find the least value and the greatest value of h(x) for 0≤ 𝑥 ≤ 8. Use calculus in your 

solution. You may also use information from the graph above, which is to scale. 

(e) How long after the start of the session is Hannah’s heart rate decreasing most quickly, within 

the first 8 minutes. Give your answer in minutes and seconds. 

Bruno, Karen, and Martha start a training session at the same time as Hannah. All of their heartrates 

are measured in BPM. 

(f) (i) for the first 8 minutes of the session, Bruno’s heart rate, b(x) is always 15BPM more than 

Hannah’s heart rate. Use this information to write b’(x) in terms of h’(x), where 0≤ 𝑥 ≤ 8. 

(ii) For the first 8 minutes of the session, Karen’s heart rate, k(x) is always 10% less than 

Hannah’s heart rate. Use this information to write k’(x) in terms of h’(x), where 0≤ 𝑥 ≤ 8. 

 

 

 


