
Binomila law and sampling 

 

 

 

Exercise 1 Random number generator 

1.  On a spreadsheet the formula    =ENT(ALEA()*2)    is entered  in A1 and copied down using the 

copying cross to A100.  It is noted that the number 1 appears 58 times in cells A1 : A100.  At significance 
level 5%, can we reject the hypothesis that the random number generator works well? 
2.  Same question if we copy the formula down to A1000 and we note that the number 1 occurs 580 times 
in A1 : A1000.  

 

Exercise 2 True or False? 

1.  An interval at the 5% significance level contains the relative frequency of the characteristic studied for 
more than 95% of the samples. 
2. The proportion of a characteristic in a population is 0.48.  In a sample size 50 of this population, it is not 
exceptional to find a relative frequency equal to 0.6. 
3.  From the data in 2 above, but for a sample of size 100, then the relative frequency of 0.6 is exceptional. 

 

Exercise 3 Multiple choice 

For each question, only one answer is correct. 

In a population we suppose that the proportion of a characteristic is 0 65p .  . A random sample with 

replacement size 50n   is taken from the population and the relative frequency f of the characteristic in the 
sample is noted.  Then: 
 
1.  The interval corresponding to an acceptance region at 5% significance level  is 
a) [0.54 , 0.76]   b)  [0.52 , 0.78]   c)  [0.5 , 0.8] 
 
2.  The observed relative frequency f doesn’t belong to the interval [0.52 , 0.78] for less than 
a)  10% of the sample  b)  2.5% of the sample  c)  5% of the sample 
 

If 0 79f .  then 

a)  We cannot reject the hypothesis that 0 65p .  

b)  We reject the hypothesis 0 65p .  with a risk of error of 5% 

c)  We can state categorically that   is not equal to 0.65 .  
 

Exercise 4 A question of politics 

 
Mr Z, the President of a faraway country, claims that 52% of the electorate have 
confidence in him.  100 voters are randomly chosen and questioned (the population 
is big enough to consider that this is sampling 
with replacement).  We want to find the 
corresponding relative frequencies that will 
corroborate Mr Z’s claims at significance level 5% 
. 
 

1.  Make the hypothesis that Mr Z is telling the truth and that the proportion 
of voters who have confidence in him is 0.52.  Show that the random variable 
X corresponding to the number of voters who have confidence in him in a 
sample of 100 voters follows the binomial distribution with parameters 

100n    and 0 52p .  . 

 

k  P X k  

40 0.0106 

41 0,0177 

42 0.0286 

43 0.0444 

… … 

61 0.9719 

62 0.9827 

63 0.9897 

64 0.9941 
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2.  Opposite is an extract from the cumulative probabilities table  P X k  where X has a binomial 

distribution with parameters 100n    and 0 52p .  .Find   and   such that  

 a is the smallest whole number such that   0 025P X a .   

 b is the smallest whole number such that   0 975P X b .    

b)  Compare the interval 
a b

;
n n

 
 
 

 obtained from the binomial distribution, with the interval 

1 1
p ; p

n n

 
  

 
. 

3.  Give the rule whereby the hypothesis that the proportion of voters who have confidence in Mr Z (0.52) 
is accepted or rejected depending on the value of the relative frequency of voters favorable to Mr Z 
obtained in the sample. 
4.  Out of the 100 voters randomly questioned, 43 say they have confidence in Mr Z.  Can we consider that  
Mr Z’s claim is exact (at significance level 5%)? 

 

 

Exercise 5 Discrimination?   

In November 1976 in a southern Texas county, Rodrigo Partida was condemned to 8 years 
in prison.  He attacked this judgment, claiming that the formation of the juries of the 
county was discriminatory against Americans of Mexican origin: whilst 80% of the 
population of the county were of Mexican origin, only 339 people of Mexican origin out of 
870 were called up to be members of the jury in a certain period of reference.  Before the 
Supreme Court an expert statistician produced arguments to convince the jury of the 
accused’s request.  By putting yourself in the role of this expert, can you show that 
Americans of Mexican origin were under-represented in the county’s juries? 
 

 

Exercise 6 Security at the crossroads  

A group of citizens asks the town council to modify a crossroads where they claim that 40% of drivers use 
the wrong lane when turning. 
A police officer watches the road and notes that out of 500 cars taken at random, 190 use the wrong lane. 

1.  Using the binomial distribution where 0 4p . , find the interval corresponding to the acceptance region 

at level  5%. 
2.  From the sample, can we consider that the group of citizens’ claim is correct at significance level 5%? 
 

Exercise 7 Left handers 

The proportion of left-handed people in the world is 12%.  
Let n be the number of students in your class. 
1.  Using a binomial distribution, find the interval corresponding to the acceptance region level 5% of the 
relative frequency of left handed people in a random sample size n. 
2.  Is your class “representative” of the proportion of left handed people in the world? 
 

 

Exercise 8 Sexist employment practices? 

Two companies recruit their employees from a pool of people containing equal numbers of men and 
women.  The table below shows the actual number of men and women in the two companies. 

 Men Women Total 

Company A 57 43 100 

Company B 1350 (54%) 1150 (46%) 2500 

  

Can we suspect that one or the other of the companies does not respect the equal employing of men and 
women? 

  



Exercise 9 N vs F 

Any resemblance with existing or having existed characters is purely coincidental. 
In a western-Europe unknown country, the final round of the presidential election opposes two candidates 
N and F. 
During the last TV debate, N says he has ordered a survey which shows that, if the election took place 
today, we would be easily elected with 60% of the voters. Before the debate ends, F order another survey by 
phone involving 200 people; 104 of them choose N. 

1. Assuming this last survey reflects correctly the opinion of the country’s voters, give the acceptance 
interval at significance level 5% of the relative frequency of the pro-A voters. 

2. What can you say about the result of the survey asked by F ? 
3. Answer the same questions again with a significance level 2%. 


