
Continuous Distributions 

Questions 
 
Q1. 
  

Fence panels come in two sizes, large and small. The lengths of the large panels are  
normally distributed with mean 198 cm and standard deviation 5 cm. The lengths of the  
small panels are normally distributed with mean 74 cm and standard deviation 3 cm. 

(a)  Find the probability that the total length of a random sample of 3 large panels is  
        greater than the total length of a random sample of 8 small panels. 

(6) 

One large panel and one small panel are selected at random  

(b)  Find the probability that the length of the large panel is more than  times the length  
        of the small panel. 

(5) 

Rosa needs 1000 cm of fencing. The large panels cost £80 each and the small panels cost  
£30 each. Rosa's plan is to buy 5 large panels and measure the total length. If the total  
length is less than 1000 cm she will then buy one small panel as well. 

(c)  Calculate whether or not the expected cost of Rosa's plan is cheaper than simply  
        buying 14 small panels. 

(6) 

  

(Total for question = 17 marks) 
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Q2. 
  

 

The random variable X has probability density function f (x) and Figure 1 shows a sketch  
of f (x) where 

 

(a)  Show that  

(3) 

The random variable Y ~ N ( μ, σ2) and E(Y ) = E(X ) 

The probability density function of Y is g (y ), where 

 

Given that g (μ ) = f (μ ) 

(b)  find the exact value of σ 

(3) 

(c)  Calculate the error in using  as an approximation to  

(4) 

  

(Total for question = 10 marks) 
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Q3. 
  

A circle, centre O, has radius x cm, where x is an observation from the random variable X 
which has a rectangular distribution on [0, π] 

(a)  Find the probability that the area of the circle is greater than 10 cm2 

(3) 

(b)  State, giving a reason, whether the median area of the circle is greater or less than 10 
cm2 

(1) 

The triangle OAB is drawn inside the circle with OA and OB as radii of length x cm and  
angle AOBx radians. 

(c)  Use algebraic integration to find the expected value of the area of triangle OAB. 

Give your answer as an exact value. 
(7) 

  

(Total for question = 11 marks) 

  

 
Q4. 
  

The continuous random variable X has a probability density function 

 

where k is a positive constant. 

(a)  Sketch the graph of f (x). 

(2) 

(b)  Show that the value of k is  

(2) 

(c)  Define fully the cumulative distribution function F(x). 

(7) 

(d)  Hence find the 90th percentile of the distribution. 

(3) 

(e)  Find P[E(X) < X < 5.5] 

(2) 

  

(Total for question = 16 marks) 
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Q5. 
  

The lifetime, X, in tens of hours, of a battery is modelled by the probability density function 

 

Use algebraic integration to find 

(a)  E(X) 

(4) 

(b)  P(X > 2.5) 

(3) 

A radio runs using 2 of these batteries, both of which must be working. Two fully-charged 
batteries are put into the radio. 

(c)  Find the probability that the radio will be working after 25 hours of use. 

(2) 

Given that the radio is working after 16 hours of use, 

(d)  find the probability that the radio will be working after being used for another 9 hours. 

(3) 

  

(Total for question = 12 marks) 

  

 
Q6. 
  

The continuous random variable X has cumulative distribution function given by 

 

where k is a constant. 

(a)  Show that k =  

(1) 

(b)  Showing your working clearly, use calculus to find 

(i)  E(X) 
(ii)  the mode of X 

(6) 
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(c)  Describe, giving a reason, the skewness of the distribution of X 

(1) 

  

(Total for question = 8 marks) 

  

 
 
Q7. 
  

Lloyd regularly takes a break from work to go to the local cafe. The amount of time  
Lloyd waits to be served, in minutes, is modelled by the continuous random variable T,  
having probability density function 

 

(a)  Show that the cumulative distribution function is given by 

 

where the value of c is to be found. 
(2) 

(b)  Find the exact probability that the amount of time Lloyd waits to be served is between 5 
and 10 minutes. 

(2) 

(c)  Find the median of T. 

(2) 

(d)  Find the value of k such that 

 

giving your answer to 3 significant figures. 
(3) 

  

(Total for question = 9 marks) 
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Q8. 

The continuous random variable X has cumulative distribution function 

 

where p and k are constants. 

(a)  Find the value of p and the value of k. 

(4) 

Given that E(X) =  

(b)  show that Var(X) = 2.05 to 3 significant figures. 

(6) 

(c)  Write down the mode of X. 

(1) 

(d)  Find the exact value of the constant a such that  

(3) 

  

(Total for question = 14 marks) 

  

Q9. 

The continuous random variable X has cumulative distribution function given by 

 

(a)  Find  

(2) 

(b)  Find the median of X. 

(2) 

(c)  Find  

(3) 

(d)  (i)  Sketch the probability density function of X. 

(ii)  Describe the skewness of the distribution of X. 
(3) 

(Total for question = 10 marks) 
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Q10. 

The graph shows the probability density function f(x) of the continuous random variable X 

 

(a)  Find P(X < 4) 

(2) 

(b)  Specify the cumulative distribution function of X for 7 ≤ x ≤ 11 

(3) 

  

(Total for question = 5 marks) 

  

 
Q11. 

A random variable X has probability density function given by 

 

The median of X is m 

(a)  Show that m3 – 3.625m2 + 4 = 0 

(3) 

(b)  (i)  Find f&#697;(x) 

(ii)  Explain why the mode of X is 4 
(2) 

Given that E(X2) = 10.5 to 3 significant figures, 

(c)  find Var(X), showing your working clearly. 

(4) 
(Total for question = 9 marks) 
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Q12. 

Korhan and Louise challenge each other to find an estimator for the mean, μ, of the 
continuous random variable X which has variance σ2 

X1, X2, X3, ..., Xn are n independent observations taken from X 

Korhan's estimator is given by 

 

Louise's estimator is given by 

 

(a)  Show that K and L are both unbiased estimators of μ 

(5) 

(b)  (i)  Find Var (K) 

(ii)  Find Var (L) 
(7) 

The winner of the challenge is the person who finds the better estimator. 

(c)  Determine the winner of the challenge for large values of n.  
       Give reasons for your answer. 

(3) 
(Total for question = 15 marks) 

  

Q13. 

The continuous random variable X has cumulative distribution function given by 

 

(a)  Find the exact value of the median of X 

(2) 

(b)  Find P(X < 1.6 | X > 1.2) 

(3) 

The random variable  

(c)  Specify fully the cumulative distribution function of Y 

(4) 

(d)  Hence or otherwise find the mode of Y 

(3) 
(Total for question = 12 marks) 
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Q14. 
  

The continuous random variable X is uniformly distributed over the interval [α, β] 

Given that E(X) = 3.5 and P(X > 5) =  

(a)  find the value of α and the value of β 

(4) 

Given that P(X < c) =  

(b)  (i)  find the value of c 

(ii)  find P(c < X < 9) 
(3) 

A rectangle has a perimeter of 200 cm. The length, S cm, of one side of this rectangle is 
uniformly distributed between 30 cm and 80 cm. 

(c)  Find the probability that the length of the shorter side of the rectangle is less than 45 cm. 

(4) 

  

(Total for question = 11 marks) 

  

Q15. 
  

The continuous random variable X is uniformly distributed over the interval [0, 4β], where β 
is an unknown constant. 

Three independent observations, X1, X2 and X3, are taken of X and the following estimators 
for β are proposed 

 

(a)  Calculate the bias of A, the bias of B and the bias of C 

(5) 

(b)  By calculating the variances, explain which of B or C is the better estimator for β 

(4) 

(c)  Find an unbiased estimator for β 

(1) 
(Total for question = 10 marks) 
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Q16. 

The random variable X has the continuous uniform distribution over the interval [0.5, 2.5] 

Talia selects a number, T, at random from the distribution of X 

(a)  Find P(T < 1) 

(1) 

Malik takes Talia's number, T, and calculates his number, M, where M =  

(b)  Find the probability that both T and M are less than 2.25 

(3) 

Raja and Greta play a game many times.  
Each time they play they use a number, R, randomly selected from the distribution of X 

Raja's score is R 

Greta's score is G, where G =  

(c)  Determine, giving a reason, who you would expect to have the higher total score. 

(5) 

  

(Total for question = 9 marks) 

  

 
 
 
Q17. 
  

A rectangle is to have an area of 40 cm2 

The length of the rectangle, L cm, follows a continuous uniform distribution over the interval 
[4, 10] 

Find the expected value of the perimeter of the rectangle.  
Use algebraic integration, rather than your calculator, to evaluate any definite integrals. 

  

(Total for question = 7 marks) 
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Q18. 
  

The random variable X has a continuous uniform distribution over the interval [5, a], where a 
is a constant. 

Given that Var(X) =  

(a)  show that a = 14 

(3) 

The continuous random variable Y has probability density function 

 

The random variable T = 3(X2 + X) + 2Y 

(b)  Show that E(T) =  

(7) 

  

(Total for question = 10 marks) 

  

 
Q19. 
  

The three independent random variables A, B and C each have a continuous uniform 
distribution over the interval [0, 5]. 

(a)   Find the probability that A, B and C are all greater than 3 

(3) 

The random variable Y represents the maximum value of A, B and C. 

The cumulative distribution function of Y is 

 

 

 
(b)   Using algebraic integration, show that Var (Y) = 0.9375 

(4) 
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(c)   Find the mode of Y, giving a reason for your answer. 

(2) 

(d)   Describe the skewness of the distribution of Y. Give a reason for your answer. 

(1) 

(e)   Find the value of k such that P(k < Y < 2k) = 0.189 

(3) 

  

(Total for question = 13 marks) 

  

 
 
Q20. 
  

The continuous random variable X is uniformly distributed over the interval [–3, 5]. 

(a)   Sketch the probability density function f(x) of X. 

(2) 

(b)   Find the value of k such that P(X < 2[k – X]) = 0.25 

(3) 

(c)   Use algebraic integration to show that E(X3) = 17 

(3) 

  

(Total for question = 8 marks) 
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Q21. 
  

The continuous random variable X has probability density function 

 

(a)  Write down the name given to this distribution. 

(1) 

The continuous random variable Y = 5 – 2X 

(b)  Find P(Y > 0) 

(2) 

(c)  Find E(Y) 

(2) 

(d)  Find P(Y < 0 | X < 7.5) 

(3) 

  

(Total for question = 8 marks) 

  

 
 
Q22. 
  

The continuous random variable X has cumulative distribution function 

 

where c is a positive constant and n is an integer. 

(a)  Showing all stages of your working, find the value of c and the value of n 

(7) 

(b)  Find the lower quartile of X 

(2) 

  

(Total for question = 9 marks) 
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Mark Scheme – Continuous Distributions 
 
Q1. 
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Q2. 
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Q3. 
  

 

  

 
 

 Ch.3 Continuous Distributions PhysicsAndMathsTutor.com



Q4. 
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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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Q13. 
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Q14. 
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Q15. 
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Q16. 
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Q17. 
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Q18. 
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Q19. 
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Q20. 
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Q21. 
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Q22. 
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