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Solved Problems-Number (1)  

One-Sample Inference 

Hypothesis Testing for the Population Mean (𝝁)  

7.1- Introduction 

 

7.2- General Concepts

 

Notation 
We will assume the underlying distribution is normal under either 
hypothesis.  
 
An example for how the two hypotheses H0 and H1 can be written isgiven 
as in the following form: 
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Types of Errors in Statistical Hypotheses Testing 
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Notation: Our general strategy in hypothesis testing is to fix α at some 

specific level (for example, 0.10, 0.05, 0.01, . . .) and to use the test that 

minimizes β or, equivalently, maximizes the power (1- β). 

Types of Regions in Statistical Hypotheses Testing 

 
Types of Tests in Statistical Hypotheses Testing 
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7.3 One-Sample t-Test for the Mean of a Normal Distribution 

 
 

         (One-Sided Alternatives – Lower Tailed Test) 

 

 

         (One-Sided Alternatives – Upper Tailed Test) 
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    (Two-Sided Alternatives-TwoTailed) 

 
Question (1)  

Suppose it is known that in a certain large human population cranial length is 
normally distributed. A random sample of size 10 is taken from this population 
showed that the sample mean (X̅) is 186.1 mm and the standard deviation is 12.7 
mm. Use the one-sample t-test to test the hypothesis:  
 
    
At level of significance 𝛼 = 0.05? 

 

 Conditions 
(1) Normal Distribution. 
(2) Population Standard Deviation σ is Unknown (S = 12.7). 
(3) Sample size (n) is small (𝑛 = 10 < 30). 

    

 

 

Reject H0 at significance level 𝛼 = 0.05 if 𝑡 < −𝑡(𝑛−1 ,1−𝛼) otherwise Accept H0. 

 

         H0 : µ = 190  vs  H1 : µ < 190 

Solution 

 

 Test Statistic Value 

𝑡 =
𝑋 − 𝜇0
𝑆
 𝑛
 

 =
186.1−190

12.7  10 
 = −0.971 

 Rejection Rule (One-Sided Lower Tailed Test) 
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        −𝑡(𝑛−1 ,1−𝛼) = −𝑡(9 ,   0.95) = −1.833 

 

We get 𝑡 =  − 0.971  >  −𝑡(9 ,   0.95) = −1.833   

Then Accept H0: µ = 190 and therefore Reject H1: µ < 190 at α= 0.05.  
 

Question (2)  

Suppose it is known that in a certain large human population cranial length is 
normally distributed. A random sample of size 10 is taken from this population 
showed that the sample mean (X̅) is 196.1 mm and the standard deviation is 9.7 
mm. Use the one-sample t-test to test the hypothesis:  
 
    
At level of significance 𝛼 = 0.05? 

 

 Conditions 
(1) Normal Distribution. 
(2) Population Standard Deviation σ is Unknown (S = 9.7). 
(3) Sample size (n) is small (𝑛 = 10 < 30). 

    

 

 

Reject H0 at significance level 𝛼 = 0.05 if 𝑡 > 𝑡(𝑛−1 ,1−𝛼) otherwise Accept H0. 

 

        𝑡(𝑛−1 ,1−𝛼) = 𝑡(9 ,   0.95) =  1.833 

 

We get 𝑡 =  1.989  >  𝑡(9 ,   0.95) =  1.833   

Then Reject H0: µ = 190 and therefore Accept H1: µ > 190 at α= 0.05.  

 

 Critical Value 

 Decision 

         H0 : µ = 190  vs  H1 : µ > 190 

Solution 

 

 Test Statistic Value 

𝑡 =
𝑋 − 𝜇0
𝑆
 𝑛
 

 =
196.1−190

9.7  10 
 = 1.989 

 Rejection Rule (One-Sided Lower Tailed Test) 

 Critical Value 

 Decision 
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Question (3)  

Suppose it is known that in a certain large human population cranial length is 
normally distributed. A random sample of size 28 is taken from this population 
showed that the sample mean (X̅) is 188.5 mm and the standard deviation is 6.7 
mm. Use the one-sample t-test to test the hypothesis:  
 
    
At level of significance 𝛼 = 0.05? 

 

 Conditions 
(1) Normal Distribution. 
(2) Population Standard Deviation σ is Unknown (S = 6.7). 
(3) Sample size (n) is small (𝑛 = 28 < 30). 

    

 

 

Reject H0 at significance level 𝛼 = 0.05 if |𝑡| > 𝑡(𝑛−1 ,1−𝛼 2 ) otherwise Accept H0. 

 

        𝑡(𝑛−1 ,1−𝛼 2 ) = 𝑡(27 ,   0.975) =  2.052 

 

We get |𝑡| = |−1.185| =  1.185 <  𝑡(27 ,   0.975) =  2.052   

Then Accept H0: µ = 190 and therefore Reject H1: µ ≠ 190 at α= 0.05.  
 
 
 
 
 
 
 
 
 

         H0 : µ = 190  vs  H1 : µ ≠ 190 

Solution 

 

 Test Statistic Value 

𝑡 =
𝑋 − 𝜇0
𝑆
 𝑛
 

 =
188.5 −190

6.7  28 
 = −1.185 

 Rejection Rule (One-Sided Lower Tailed Test) 

 Critical Value 

 Decision 
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Exercise (1) 

 
------------------------------------------------------------------------------------------------------------- 
Exercise (2) 

 
------------------------------------------------------------------------------------------------------------- 

Exercise (3) 

Suppose we suspect that the mean height of a particular species of plant 
is less than the accepted mean height of 10 inches. Suppose we collect a 
random sample of plants with the following information: 
 Sample size n = 25 

Exercises 
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 Sample mean = 9.5 
 Sample standard deviation = 3.5 
Test this hypothesis at significance level α = 0.05? 
Answer: We fail to reject the null hypothesis. We do not have sufficient 
evidence to say that the mean height for this particular plant species is 
less than 10 inches. 
------------------------------------------------------------------------------------------------------------- 

 


