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Practice Paper 1 Questions – June 2026 P2 Prep (Total Marks 156) 
 
 

DISCLAIMER: THERE IS NO GUARANTEE 
THESE TOPICS WILL COME UP ON 
PAPER 2.  
 
These are common topics not appeared on 
P1 (or topics that regularly appear twice). 
 
REVISE THOROUGHLY!! 
 
NOTE: I’ve compiled this paper using very 
challenging questions!! 
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Q1. 
  

In a large theatre there are n rows of seats, where n is a constant. 

The number of seats in the first row is a, where a is a constant. 

In each subsequent row there are 4 more seats than in the previous row so that 

 

•  in the 2nd row there are (a + 4) seats 

•  in the 3rd row there are (a + 8) seats 

•  the number of seats in each row form an arithmetic sequence  

Given that the total number of seats in the first 10 rows is 360 

(a)  find the value of a. 

 
 
 
 
 
 

(2) 

Given also that the total number of seats in the n rows is 2146 

(b)  show that 

n2 + 8n − 1073 = 0 

 
 
 
 
 

(2) 

(c)  Hence 

(i)  state the number of rows of seats in the theatre, 
(ii)  find the maximum number of seats in any one row. 

 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 7 marks) 
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Q2. 
  

Given logab = k, find, in simplest form in terms of k, 

(i)   

 
 
 
 
 
 
 
 

(2) 

(ii)   

 
 
 
 
 
 
 
 
 
 

(2) 

(iii)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 7 marks) 
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Q3. 
  

In this question you must show all stages of your working.  
 Solutions relying on calculator technology are not acceptable. 

(i)  Solve 

 

 
 
 
 
 
 
 
 
 
 
 
 

(5) 

(ii)  The curves C1 and C2 with equations 

 

meet at the point P. 

  

Find the exact coordinates of P, writing your answer in the form (log3a, b) where a and b are integers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) 

  

(Total for question = 10 marks) 
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Q4. 
  

(a)  Find the first four terms, in ascending powers of x, of the binomial expansion of 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

(b)  Given that x is small, so terms in x4 and higher powers of x may be ignored, show 

 

where a and b are constants to be found. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 7 marks) 
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Q5. 
  

The circle C has centre X (3, 5) and radius r 

The line l has equation y = 2x + k, where k is a constant. 

(a)  Show that l and C intersect when 

5x2 + (4k − 26)x + k2 − 10k + 34 − r2 = 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

Given that l is a tangent to C, 

(b)  show that 5r2 = (k + p)2, where p is a constant to be found. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 
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The line l 

 

•  cuts the y-axis at the point A 

•  touches the circle C at the point B  

as shown in Figure 2. 

Given that AB = 2r 

(c)  find the value of k 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6) 

  

(Total for question = 12 marks) 
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 Q6. 
  

The circle C1 has equation 

x2 + y2 − 6x + 5y − 41 = 0 

(a)  Find 

(i)  the coordinates of the centre of C1 
(ii)  the radius of C1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

The circle C2 has 

 

• centre (−k, 0) where k is a positive constant 

• radius 5  

Given that circles C1 and C2 touch 

(b)  find the exact value of k. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 6 marks) 
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Q7. 
  

 

Figure 4 shows a sketch of the closed curve with equation 

 

(a)  Show that 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) 
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The curve is used to model the shape of a cycle track with both x and y measured in km. 

The points P and Q represent points that are furthest north and furthest south of the origin O, as shown in 
Figure 4. 

Using the result given in part (a), 

(b)  find how far the point Q is south of O. Give your answer to the nearest 100 m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

  

(Total for question = 9 marks) 
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Q8. 
  

 

Figure 3 shows a container in the shape of a hollow, inverted, right circular cone. 

The height of the container is 30 cm and the radius is 12 cm, as shown in Figure 3. 

The container is initially empty when water starts flowing into it. 

When the height of water is h cm, the surface of the water has radius r cm and the volume of water is V 
cm3 

(a)  Show that 

 

[The volume V of a right circular cone with vertical height h and base radius r is given by the formula 

] 
 
 
 
 
 

(2) 

Given that water flows into the container at a constant rate of 2π cm3 s–1 

(b)  find, in cm s–1, the rate at which h is changing, exactly 1.5 minutes after water starts flowing into the 
container. 

 
 
 
 
 
 
 
 

(4) 

  

(Total for question = 6 marks) 
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 Q9. 
  

In a controlled experiment, the number of microbes, N, present in a culture T days after the start of the 
experiment were counted. 

N and T are expected to satisfy a relationship of the form 

N = aT b          where a and b are constants 

(a)  Show that this relationship can be expressed in the form 

log10N = m log10T + c 

giving m and c in terms of the constants a and/or b. 
 
 
 
 
 
 
 

(2) 

 

Figure 2 
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Figure 2 shows the line of best fit for values of log10N plotted against values of log10T 

(b)  Use the information provided to estimate the number of microbes present in the culture 3 days after 
the start of the experiment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

(c)  With reference to the model, interpret the value of the constant a. 

 
 
 
 

(1) 

  

(Total for question = 7 marks) 
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Q10. 
  

(a)  Given that 

3 log3(2x – 1) = 2 + log3(14x – 25) 

show that 

2x3 – 3x2 – 30x + 56 = 0 

 
 
 
 
 
 
 
 
 
 

(4) 

(b)  Show that –4 is a root of this cubic equation. 

 
 
 
 
 
 
 
 
 
 

(2) 

(c)  Hence, using algebra and showing each step of your working, solve 

3 log3(2x – 1) = 2 + log3(14x – 25) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

  

(Total for question = 10 marks) 
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 Q11. 
  

f(x) = x3 + (p + 3) x2 – x + q 

where p and q are constants and p > 0 

Given that (x – 3) is a factor of f(x) 

(a)  show that 

9p + q = –51 

 
 
 
 
 
 
 

(2) 

Given also that when f(x) is divided by (x + p) the remainder is 9 

(b)  show that 

3p2 + p + q – 9 = 0 

 
 
 
 
 
 

(2) 

(c)  Hence find the value of p and the value of q. 

 

 

 

 

(3) 

(d)  Hence find a quadratic expression g(x) such that 

f(x) = (x – 3) g(x) 

 
 
 
 

(2) 

  

(Total for question = 9 marks) 
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 Q12. 
  

  

 

 

(b)  Find  in terms of x and y. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) 
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The tangent to C at P crosses the x-axis at the point Q. 

(c)  Find the x coordinate of Q, giving your answer in the form  where a, b, c and d are 
integers to be found. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 10 marks) 
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Q13. 
  

In this question you should show all stages of your working. 

Solutions relying on calculator technology are not acceptable. 

Using the substitution  find the exact value of 

 

giving your answer in the form p + q ln 2, where p and q are integers to be found. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(8) 

  

(Total for question = 8 marks) 
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Q14. 
  

In this question you must show detailed reasoning. 

Solutions relying entirely on calculator technology are not acceptable. 

(i)  Solve 

2log3(4x + 5) − log3(x + 3) = 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(5) 

(ii)  Given that a > 0, b > 0 and 

log10a + log10b = log10(a + b) 

(a)  prove that a =  
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 
(b)  Hence write down the full restriction on the value of b, giving a reason for your answer. 

 
 
 
 

(2) 

  

(Total for question = 10 marks) 
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 Q15. 
  

 

Figure 1 shows a sketch of part of the graph with equation y = f(x), where 

 

The vertex of the graph is at the point P, as shown in Figure 1. 

(a)  State the coordinates of P. 

 
 
 
 
 
 

(2) 

(b)  Solve the equation f(x) = 8 

 
 
 
 
 
 
 
 
 
 
 

(3) 
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The line l has equation y = mx, where m is a constant. 

Given that l intersects the graph of y = f (x) at exactly one point, 

(c)  find the possible values of m. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

The graph with equation y = f(x) is transformed onto the graph with equation y = a f (x − b), where a and b 
are constants. 

Given that the vertex of the graph with equation y = a f (x − b) is (5, 16) 

(d)  find the value of a and the value of b. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

  

(Total for question = 10 marks) 
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 Q16. 
  

(a)  Sketch the curve with equation 

y = ax + 4 

where a is a positive constant greater than 1 
On your sketch, show 

 

•  the coordinates of the point of intersection of the curve with the y-axis 

•  the equation of the asymptote of the curve  

 

 

 

 

 

 

(3) 

 

The table shows corresponding values of x and y for 

y = 2x − 2x 

with the values of y given to 4 decimal places as appropriate. 

Using the trapezium rule with all the values of y in the given table, 

(b)  obtain an estimate for , giving your answer to 2 decimal places. 

 
 
 
 
 
 
 
 
 
 
 
 

(3) 
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(c)  Using your answer to part (b)  and making your method clear, estimate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

  

(Total for question = 9 marks) 
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Q17. 
  

 

Figure 1 shows a sketch of parallelogram ABCD. 

Given that  and  

(a)  find the size of angle ABC, giving your answer in degrees, to 2 decimal places. 

 
 
 
 
 
 
 
 
 
 
 
 

(3) 

(b)  Find the area of parallelogram ABCD, giving your answer to one decimal place. 

 
 
 
 
 
 
 
 
 
 
 

(2) 

  

(Total for question = 5 marks) 
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Q18. 
  

A tree was planted in the ground. 

Exactly 2 years after it was planted, the height of the tree was 1.85 m. 

Exactly 7 years after it was planted, the height of the tree was 3.45 m. 

Given that the height, H metres, of the tree, t years after it was planted in the ground, can be modelled by 
the equation 

H = at + b 

where a and b are constants, 

(a)  find the value of a and the value of b. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 

(b)  State, according to the model, the height of the tree when it was planted. 

 
 
 
 
 
 
 
 
 
 

(1) 

  

(Total for question = 5 marks) 
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 Q19. 
  

 

Figure 5 shows a sketch of the cuboid OABCGDEF 

Unit vectors i, j and k lie on the lines OA, OC and OD respectively where O is the origin. 

Given that 

 

•  

• the points M and N are the midpoints of AB and CG respectively 

• the point P lies on MN such that   

(a)  show that 

 

 
 
 
 
 
 
 
 

(4) 
The straight line through O and P meets the face BFGC at the point Q 

(b)  Find the coordinates of Q 

 
 

(2) 

  

(Total for question = 6 marks) 
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Q20. 
  

Given that θ is small and measured in radians, use the small angle approximations to show that 

 

where a, b and c are integers to be found. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Total for question = 3 marks) 
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Q5. 
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Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
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Q11. 
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Q12. 
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(Q02 WMA14/01, June 2023)  
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Q13. 
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Q15. 
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Q16. 
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Q17. 
  

 

 



 

www.onlinemathsteaching.co.uk 

 

  

 
(Q02 WMA14/01, Jan 2021)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

www.onlinemathsteaching.co.uk 

Q18. 
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Q19. 
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Q20. 
  

 

  

 
(Q04 9MA0/02, Oct 2021)  

 


