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1  It is known that 1% of houses in a certain area have a wind turbine. A random sample of 400 houses in this area is chosen for a survey on domestic heating. The number of houses in the sample that have a wind turbine is denoted by X.
 Use a suitable approximating distribution to find ( )X 3P G . [3]
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2 The random variable X has the distribution ,8 43Bb l. A random sample of 100 values of X is chosen, and the sample mean, X , is found.
 (a) Find ( . )X 6 2P 2 . You are not expected to use a continuity correction. [6]
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 (b) State why the Central Limit Theorem was needed in the calculation in part (a). [1]
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3 The time, T minutes, for a certain daily bus journey is normally distributed. The bus company claims that the mean of T is 45. A passenger believes that the mean of T is actually greater than 45. She notes the times taken for this journey on a random sample of 60 days. The results are summarised below.
n 60=    t 2750=/    t 1270002 =/

 (a) Calculate unbiased estimates of the population mean and variance. [3]
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 (b) Test the passenger’s belief at the 5% significance level. [5]
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4 At an entertainment centre, the cost for using a particular video game is $0.40 per minute. The number of minutes for which people use the video game has mean 15 and variance 9.
 (a) Find the mean and variance of the amount people pay for using the video game. [3]
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 Each day, 35 people independently use the video game.
 (b) Find the mean and variance of the total amount paid by 35 people. [3]
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5  (a) The random variables W and X have the independent distributions Po(1.2) and Po(2.3) respectively.
  (i) Find ( )W X3 5P G G+ . [2]
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  The random variable S is the sum of 100 independent values of W and 200 independent values of X.
  (ii) Use a suitable approximation to find ( )S 600P 2 . [6]
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 (b) The random variable Y has the distribution ( )Po m , where 02m . 
  It is given that ( ) ( ) ( )Y Y Y25 3 4 5P P P= + = = = .
  Find the value of m. [3]
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6 A manufacturer of cell phones claims that 25% of students own a Pumpkin phone. Jeyeraj thinks that the proportion of students at his large college who own a Pumpkin phone is less than 25%. He plans to test the manufacturer’s claim. He chooses a random sample of 30 students at his college. If the number of students who own a Pumpkin phone is less than 5, Jeyeraj will reject the manufacturer’s claim.
 (a) State suitable hypotheses for the test. [1]
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 (b) Given that the true proportion of students at the college who own a Pumpkin phone is 10%, use a binomial distribution to find the probability of a Type II error. [3]
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 At Florence’s college, in a random sample of 40 students, it was found that 5 own a Pumpkin phone.
 (c) Calculate an approximate 95% confidence interval for the proportion of students at Florence’s college who own a Pumpkin phone. [3]
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7 X is a random variable with probability density function given by

( ) ( )cosx x x1
0

0 1f ,
otherwise.

G Gr= +)

 (a) Show that X 21 21 1P 1 r= +b l . [3]
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 (b) Show that ( )X 21 2E 2r= - . [5]
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1 (a) One of a group of three students is to be chosen at random.
  Explain how a single throw of a fair six-sided dice could be used to make the choice. [1]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 The times, in minutes, taken by students to complete a test are normally distributed with mean 125 and variance 50. Two students are chosen at random.
 (b) Find the probability that the difference between the times taken by these two students to complete the test is more than 12 minutes. [5]
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2 The height of a certain species of plant is denoted by H cm. The heights of a random sample of 100 plants were measured, and the following results were found. 
• The mean, h , for the sample was 80.2.• An unbiased estimate of the population variance of H was 15.6. 

 Calculate the value of .h2R  [3]
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3 The random variable X has the distribution ( )Po 15 . 
 (a) Write down an expression in terms of e for ( )P X 12= . [1]

 ............................................................................................................................................................
 ............................................................................................................................................................

 It is given that ( ) ( )P PX n X n 1= = = + .
 (b) Write down an equation in n, and hence find the value of n. [3]
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4 A biased spinner has four sides. Each side is of a different colour: yellow, red, green or black. The probability, p, that the spinner will land on red is unknown. The spinner was spun 200 times, and the proportion, a, of times that it landed on red was noted. This proportion was used to calculate an approximate 90% confidence interval for p. The width of this confidence interval was 0.1066 correct to 4 significant figures.
 Find the two possible values of a. [4]
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5 The amount of time, in minutes, spent by a customer on one visit to a certain shop is modelled by the random variable ( )NX 2+ v,n . In the past, the values of n and v  were 10.5 and 3.8 respectively. The shop has recently moved to a new location, and the manager hopes that the new value of n will be greater than 10.5. He takes a random sample of 10 customers and notes the time they each spend in the shop. He then calculates the sample mean x  for these 10 times.
 Using a hypothesis test at the 5% significance level, the manager finds that there is sufficient evidence to conclude that the new value of n is greater than 10.5.
 Stating a necessary assumption, find the smallest possible value of x . [4]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................
 ....................................................................................................................................................................

* 0000800000007 *
DO

 NO
T W

RIT
E IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN



8

9709/62/M/J/25© UCLES 2025

6 Use suitable approximating distributions to answer the following.
 (a) The random variable W has the distribution ( , . )B 700 0 005 .
  (i) Find ( )P W 4H . [3]

 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  Two values of W are chosen at random.
  (ii) Find the probability that the sum of these two values is less than 3. [3]
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 (b) The random variable X has the distribution ( )Po 200 .
  Use a suitable approximating distribution to find ( )P X 2052 . [4]

 ............................................................................................................................................................
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7 The random variable X has probability density function given by

0( )f x akx2
2

= *    x a0 G G ,
otherwise,

 where k and a are positive constants.
 (a) Show that k a3= . [3]

 ............................................................................................................................................................
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 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 It is given that (E X ) 1= .
 (b) Find the value of a. [3]
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 (c) Find the median of X. [3]
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8 Birgitte has a six-sided dice. She suspects that the dice is biased so that the probability, p, that it will show a six on one throw is less than 61 . She throws the dice 30 times and finds that it shows a six on exactly 2 throws.
 (a) Use a binomial distribution with a 5% significance level to test Birgitte’s suspicion. [5]
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 Later, Birgitte carries out a similar test at the 5% significance level, using another 30 throws of the dice.
 (b) Calculate the probability of a Type I error. [2]

 ............................................................................................................................................................
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 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (c) Given that the value of p is actually 0.02, calculate the probability of a Type II error. [3]
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If you use the following page to complete the answer to any question, the question number must be clearly shown.
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1 At a certain shop, customers arrive independently and randomly at a constant average rate of 23.4 per hour.
 (a) Find the probability that, in a randomly chosen 1-minute period, at least 2 customers arrive. [3]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) The random variable X denotes the number of customers who arrive in a randomly chosen 1-hour period.
  (i) State a suitable approximating distribution for X, giving the value(s) of any parameter(s). [2]

 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) Use your approximating distribution to find ( )X20 30P 1 1 . [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
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 ....................................................................................................................................................
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 ....................................................................................................................................................
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2 The lengths of pencils made at a factory are normally distributed. The standard deviation of the lengths is cmv , and the mean is supposed to be 10 cm. An inspector thinks that the mean is actually greater than 10 cm. He takes a random sample of 50 pencils produced at the factory and finds that the mean of these 50 lengths is 10.03 cm. He then carries out a hypothesis test.
 (a) He finds that the value of the test statistic z is 1.995 correct to 3 decimal places. 
  (i) Calculate the value of v. [3]

 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) Carry out the hypothesis test at the 2.5% significance level. [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

 (b) Explain whether it was necessary to use the Central Limit Theorem in carrying out the test. [1]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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3 A machine dispenses coffee into cups. The volume, cmV 3 , of coffee in a cup was measured for a random sample of 150 cups. The results were summarised as follows.
v/  = 46 350   v2/  = 14 410 800

 (a) (i) Calculate unbiased estimates of the population mean, n, and population variance, .2v  [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

  (ii) Calculate a 95% confidence interval for n. [3]
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................
 ....................................................................................................................................................

 Another random sample of n cups of coffee is taken, where n100 1201 1 . A 95% confidence interval for n is calculated using this sample. You may assume that, for large samples, unbiased estimates of 2v  are very similar.
 (b) Without calculation, state whether this confidence interval would be wider or narrower than the confidence interval found in part (a)(ii). Give a reason for your answer. [2]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000004 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN 

TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN 
TH

IS M
AR

GIN



5

9709/63/M/J/25© UCLES 2025 [Turn over

4 Emma needs to choose one person at random from three people, P, Q and R. She plans to throw two fair coins and note the number, n, of heads. If n is 0, she will choose P. If n is 1, she will choose Q. If n is 2, she will choose R.
 (a) By considering probabilities, show that the choice made by this method is not random. [2]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 Later, Emma has to choose two people at random from three people.
 (b) Describe how Emma could use a single throw of a fair six-sided dice to make this random choice. [2]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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5 In Urberia, the masses, in kilograms, of men have the distribution N(70.3, .5 92). A certain footbridge in Urberia can take a maximum safe load of 1500 kg. When n men stand on the bridge, the probability that the bridge is unsafe is less than 0.01.
 Stating a necessary assumption, find the maximum value of n. [4]

 ....................................................................................................................................................................
 ....................................................................................................................................................................
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 ....................................................................................................................................................................
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6 A random variable X has probability density function given by

( ) ,x ax x b0 0f otherwise,G G= *
 where a and b are constants.
 (a) Show that .a b22=  [3] 

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Show that ( ( ))X XP E 941 = . [6]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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7 In the past, one quarter of job applicants at a certain firm had first-class degrees. A change is made in the job description and a director of the firm believes that, on average, the proportion of job applicants with first class degrees has decreased.
 In the month following the change, there were 35 job applicants, and r of these had first-class degrees. The firm carried out a hypothesis test at the 4% significance level to test the director’s belief. 
 (a) Use a binomial distribution to find the largest value of r that would provide sufficient evidence that the director’s belief is correct. [6]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 In another month, the director carries out a similar test at the 4% significance level using the 35 job applicants from that month.
 (b) Explain the meaning of a Type I error in this context, and state the probability of a Type I error. [2]

 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (c) Given that the proportion of job applicants with first class degrees this year is actually 0.05, find the probability of a Type II error. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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 ............................................................................................................................................................
 ............................................................................................................................................................
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1 The random variable X has the distribution Po(1.5). The sum of three independent values of X is denoted 
by S.

 (a) Find ( )S 3P G . [3]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 (b) Show that the exact value of 
( )

( )

S

S

1

2

P

P

G

G
 is 

44
125

 . [3]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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2 A random sample of 200 values of a random variable X gives the following results.

n = 200   ( )x 2 60- =/    ( )x 2 022- =/

 (a) Find a 95% confidence interval for the population mean of X. [6]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 (b) State which part of your solution to part (a) makes use of the Central Limit Theorem. [1]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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3 Maroulla’s calculator can generate random numbers between 0.000 and 0.999 inclusive, correct to 
3 significant figures. She plans to use her calculator to choose a sample of members from the 851 
members in her health club. She numbers the members from 1 to 851. Then she uses her calculator to 
generate some random numbers. She multiplies each random number by 851 and rounds up to the next 
whole number to give the number of a member in the sample. This is called a ‘member number’.

 (a) Maroulla’s first random number is 0.401.

  Find the member number that is produced by this random number. [1]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 (b) Find all possible random numbers, correct to 3 decimal places, that would produce the following 
member numbers.

  (i) A member number of 680. [1]

 ....................................................................................................................................................

 ....................................................................................................................................................

 ....................................................................................................................................................

 ....................................................................................................................................................

 ....................................................................................................................................................

  (ii) A member number of 850. [1]

 ....................................................................................................................................................

 ....................................................................................................................................................

 ....................................................................................................................................................

 ....................................................................................................................................................

 ....................................................................................................................................................

 (c) Explain briefly how your answers to part (b) show that Maroulla’s method does not produce a 
random sample. [1]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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4 The numbers of cars and trucks arriving per minute at a fuel station are modelled by independent 
variables with distributions Po(0.8) and Po(0.5) respectively.

 (a) Find the probability that at least 4 cars and at least 2 trucks arrive at the fuel station during a 
randomly chosen 5-minute period. [4]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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 ............................................................................................................................................................
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 (b) Use a suitable approximating distribution to find the probability that a total of fewer than 145 cars 
and trucks arrive at the fuel station during a randomly chosen 2-hour period. [5]

 ............................................................................................................................................................

 ............................................................................................................................................................
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 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

* 0000800000007 *

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN



8

9709/65/M/J/25© UCLES 2025

BLANK PAGE

* 0000800000008 *

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN



9

9709/65/M/J/25© UCLES 2025 [Turn over

5 Candidates for a certain diploma take two tests. Their marks for the first test and the second test are 
modelled by the independent variables with distributions ( . , . )38 1 3 8N 2  and ( . , . )64 0 6 1N 2  respectively. 
The final mark, F, for each candidate is found by doubling the mark in the first test and adding the 
result to the mark in the second test.

 Find the probability that the mean, F , of the final marks of a random sample of 25 candidates is greater 
than 143. [5]

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................

 ....................................................................................................................................................................
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6 It is claimed that 28% of voters in a certain town support the Forward Now political party. A researcher 
suspects that the true figure is less than 28%. She interviews a random sample of 30 voters from the 
town and she finds that 4 voters in the sample say that they support the Forward Now party. She plans 
to carry out a hypothesis test at the 10% significance level.

 (a) Use a binomial distribution to carry out the test. [5]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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 ............................................................................................................................................................
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 ............................................................................................................................................................

 ............................................................................................................................................................
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 (b) State, with a reason, whether it is possible that a Type I error was made in carrying out the test. 
 [1]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 Later the researcher carries out a similar test at the 10% significance level, using a new random sample 
of 30 voters from the town.

 (c) Find the probability of a Type I error. [2]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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7 A firm makes a certain type of battery-powered toy. The battery life is denoted by X hours and the 
population mean of X is supposed to be 12. The Quality Control department wished to test whether 
the population mean of X is actually less than 12. They tested a random sample of 50 of these toys and 
found that the sample mean, X , was 11.4.

 (a) State suitable null and alternative hypotheses for the test. [1]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 You may assume that the standard deviation of the battery life is 2.3 hours.

 (b) Show that the value .X 11 4=  leads to rejection of the null hypothesis at the 5% significance level.
 [2]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 (c) It is given that the value .X 11 4=  leads to rejection of the null hypothesis at the a% significance 
level.

  Find the set of possible values of a . [2]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................
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8

x
aO

( )xf

 The diagram shows the graph of the probability density function f of a random variable X. Between 
x = 0 and x = a the graph consists of a straight line through O with gradient k, where k and a are 
positive constants. Elsewhere ( )x 0f = .

 It is given that the median of X is 2.

 (a) Find the value of k. [2]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 (b) Find the value of E(X  ). [4]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

* 0000800000013 *

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN



14

9709/65/M/J/25© UCLES 2025

Additional page

If you use the following page to complete the answer to any question, the question number must be clearly 
shown.
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