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Brief solutions  to selected questions 

7.2.1 

� = 76 ,     �̅ = 70.7 ,     	 = 14.6 ,    � = 0.01 


�:	�	 ≥ 75 ,              
�:	� < 75 

�� = �̅�	�� √�� = ��.���� !." √�"�  = -2.5657 <  ��.� = −2.33,  ' = 0.0051 < �=0.01 

So, reject 
� , and conclude that � < 75 . 

7.2.2 

Assuming normal distribution 

� = 16 ,    �̅ = 54.9375 ,    	 = 8.87295 ,   � = 0.05 


�:	�	 ≥ 60 ,              
�:	� < 60 

*� = �̅�	�� √�� = �!.+,���"�-.-�.+� √ "�  = -2.28222 <  *�.��, � = −1.753.   
So, reject 
� , and conclude that � < 60 . 

7.2.3 

Assuming normal distribution 

� = 18 ,    �̅ = 10.3 ,    	 = 7.3 ,   � = 0.1 


�:	�	 ≤ 9 ,              
�:	� > 9 

*� = �̅�	�� √�� =  �.,�+�., √ -�  = 0.7555 <  *�. , � = 1.333.   
Do not reject 
� , and conclude that � ≤ 9 . 

7.2.4 

� = 25 ,    �̅ = 4.8 ,    	 = 2 ,   � = 0.05 


�:	�	 ≤ 4 ,              
�:	� > 4 

*� = �̅�	�� √�� = !.-�!. √.��  = 2  >  *�.��,.! = 1.7109.   
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So, reject 
� , and conclude that � > 4 .   Assuming normal distribution 

7.3.1 

� = 40 ,     �̅ = 22.41 ,     	 = 1.27 ,    � = 0.01 

�. = 35 ,     �̅. = 27.75 ,     	. = 2.64 , 


�:	�. ≤ �  ,              
�:	�. > �  

�� = �̅1�	�̅2
341151642152

= .�.���...! 
7(1.9:)1<= 6(2.1>)1:?

= 10.9127 > ��.++ = 2.3264,  
 ' = 0.0 < �=0.01.  So, reject 
� , and conclude that �. > �  . 

7.3.2 

� = 31 ,     �̅ = 76.9 ,     	 = 12.6 ,    � = 0.05 

�. = 31 ,     �̅. = 90.9 ,     	. = 12.5 , 


�:	�. ≤ �  ,              
�:	�. > �  

�� = �̅1�	�̅2
341151642152

= +�.+��".+
7(21.=)1<2 6(21.9)1<2

= 4.39184 > ��.+� = 1.645,  
 ' = 0.0 < �=0.05 .  So, reject 
� , and conclude that �. > �  . 

7.3.7  

Assuming normally distributed populations with equal variances 

� = 10 ,     �̅ = 435 ,     	 = 65 ,    � = 0.05 

�. = 12 ,     �̅. = 645 ,     	. = 80 , 


�:	�. = �  ,              
�:	�. ≠ �  

	A. =	 +("�)16  (-�)1+6  = 5421.25 ,      	A = 73.6291 

*� = �̅2�	�̅1
�B7 2526 251

= !,��"!��,.".+ √�. -,,, = −6.66114 < *�.�.�,.� = −2.086,  
 ' = 0.0 < �=0.05 ,   So, reject 
� , and conclude that �. ≠ �  . 
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7.3.8 

� = 50 ,     �̅ = 340 ,     	 = 250 ,    � = 0.01 

�. = 40 ,     �̅. = 45 ,     	. = 25 , 


�:	� ≤ �. ,              
�:	� > �. 

�� = �̅2�	�̅1
341151642152

= ,!��!�
7(1=)1:? 6(1=?)1=?

= 8.1799 > ��.++ = 2.3264, ' = 0 < �=0.01 

So, reject 
� , and conclude that � > �. . 

7.3.9 

� = 35 ,     �̅ = 8.5 ,     	 = 5.5 ,    � = 0.05 

�. = 40 ,     �̅. = 4.8 ,     	. = 3.6 , 


�:	� = �. ,              
�:	� ≠ �. 

�� = �̅2�	�̅1
342152641151

= -.��!.-
7(=.=)1<= 6(<.9)1:?

= 3.39423 > ��.+�� = 1.96,  
' = 6.9(10)�! < �=0.05.      So, reject 
� , and conclude that � ≠ �. . 

7.3.10 

Assuming normally distributed populations with equal variances 

� = 12 ,     �̅ = 10.375 ,     	 = 1.39602 ,    � = 0.05 

�. = 12 ,     �̅. = 12.2083 ,     	. = 1.44927 , 


�:	�. = �  ,              
�:	�. ≠ �  

	A. =	   [( .,+"�.)16( .!!+.�)1].. = 2.02462 ,      	A = 1.42289 

*� = �̅2�	�̅1
�B729

=  �.,��� ...�-, .!..-+E /" = −3.15606 < *�.�.�,.. = −2.0739,  
 ' = 0.0045 < �=0.05 .   So, reject 
� , and conclude that �. ≠ �  . 
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7.4.1 

G ∶ 1, 0, 5, −1, 3, 5, 3, 2, 0, 0, 2, −1, 0, 3, 2 ,          � = 0.01 

G̅ = 1.6,					IJ = 1.95667   ,           
�:	�I ≤ 0 ,    
�:	�I > 0 

*� = IJ�	��KL 	/√� =  ."(,.-�.+-) .+�""� = 3.167 > *�.++, ! = 2.6245.  
So, reject 
� , and conclude that  	�I > 0. 

7.4.5 

G ∶ 84, 50, 212, 181, 36, 248, 200 ,          � = 0.05 

G̅ = 144.429,					IJ = 85.6774   ,           
�:	�I = 0 ,    
�:	�I ≠ 0 

*� = IJ�	��KL 	/√� =  !!.!.+(√�)-�."��! =  !!.!.+(.."!���)-�."��! = 4.46 > *�.+��," = 2.447.  
So, reject 
� , and conclude that �I ≠ 0	. 
7.5.1 

M = 295,N = 90, '̂ = NM = 0.305085, � = 0.05 


�:	' ≥ 0.35 ,    
�: ' < 0.35  

�� = AP�	A?
7B?Q?R

= �.,���-���.,�
7(?.<=)(?.9=)1S=

= −1.61739 > ��.�� = −1.645,  
' = 0.0529 > �=0.05.  Do not reject 
� , and conclude that 	' ≥ 0.35  . 

7.5.2 

M = 2428,N = 461, '̂ = NM = 0.189868, � = 0.05 


�:	' ≤ 0.15 ,    
�: ' > 0.15  

�� = AP�	A?
7B?Q?R

= �. -+-"-��. �
7(?.2=)(?.T=)1:1T

= 5.50169 > ��.+� = 1.645,  
' = 0.0 < �=0.05.  So, reject 
� , and conclude that 	' > 0.15   . 
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7.6.1 

	'̂ = N M = 721222 = 0.0589198, 	'̂. = N.M. = 30282 = 0.106383, 
'̅ = �.6,� ...6.-. = 0.0678191,    
�:	' =	'. ,   
�: ' ≠	'.,  	� = 0.01, 

�� = AP2�		AP1
7BLQLR26BLQLR1

= �.��-+ +-��. �",-,
7(?.?9>T2S)(?.S<12T2)2111 6(?.?9>T2S)(?.S<12T2)1T1

= −2.85737 < ��.��� =
−2.5758.   ' = 0.0316.    So, reject 
� , and conclude that ' ≠	'.	. 
7.6.2 

'̂ = U2V2 = .- �� = 0.16, 	'̂. = U1V1 = !, -� = 0.2389,  � = 0.05, 

'̅ = .-6!, ��6 -� = 0.2,      
�:	' ≥	'. ,     
�: ' <	'.,   

�� = AP2�		AP1
7BLQLR26BLQLR1

= �. "��..,-+
7(?.1)(?.T)2>= 6(?.1)(?.T)2T?

= −1.85779 < ��.�� = −1.645. 
' − WXYZ[ = 0.0316 .      So, reject 
� , and conclude that ' <	'.	. 


