
Binomila law and sampling 

 

 

 

Exercise 1 (5 pts) 

During the last election campaign in a small village (3800 inh) , the voter turnout was 85%. The 
mayor has got 62% of the voters. 
1. Which percentage of the inhabitants have voted for the mayor ? 
2. The mayor is wandering in the streets and meets 55 inhabitants. 

a. Using the binomial distribution, find the confidence interval at threshold 95% of the 
proportion of inhabitants having voted for the mayor. 

b. Compare with the interval seen in 2°. 
3. Among the three following hypotheses, which one is the most likely ? (justify) 

a. The mayor has met less than 25 inhabitants having voted for him. 
b. The mayor has more than 35 inhabitants have voted for him. 
c. The mayor has met between 25 and 35 inhabitants having voted for him. 

 

Exercise 2 (4 pts) 

A live-fish retailer has a fish tank containing a large number of similar fishes. He claims that 40% of 
them are males. 
1. Workout, thanks to the binomial distribution, the fluctuation interval at threshold 95% of the 

relative frequency of male fishes in a random sample of 30 fishes. 
2. On a given sample of 30 fishes, 16 of them are males. Can we have a doubt on the proportion of 

male fishes in the tank ? 
3. What about if we had found 5 male fishes in the sample ? 

 

Exercise 3(4 pts) 

MCQ 
1. You pick up randomly, 3 times in a row, with replacement, 3 balls from an urn containing 3 red 

balls and n green balls. The probability of getting exactly 2 red balls is 0.432. How many green 
balls are there in the urn ? 
a. 1  b. 2  c. 3  d. 4 

 
2. Peter has a bag containing 26 letters labeled on 26 identical tokens. 

He takes randomly, with replacement, a sample of 16 tokens and denotes f1 the relative 
frequency of vowels. A fluctuation interval at threshold 95% is : 
a. [-0.02;0.48]  b. [0.0384;0.2693]  c. [0.0625;0.4375]  d. [1;7]  
 
He takes now randomly, with replacement, a sample of n tokens and denotes f2 the relative 
frequency of vowels.  
A fluctuation interval at threshold 95% of f2 is [0.181;0.281]. The value of n is roughly : 
a. 25  b. 100  c. 400  d. 1600 
 
For big values of n, f2 is likely to be close to : 
a. 0  b. 1/2  c. 3/13  d. 1 

 

Exercise 4(7 pts) 

For the cost function   2720 4 0.02C x x x    (in $) and price function   15 0.002p x x   (in 

$), find the production level ( 0x ) that will maximise profits (and give this maximal profit). 
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