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Question 8  (65 marks) 
In basketball, players often have to take free throws.  When Michael takes his first free throw in any 
game, the probability that he is successful is 0·7.   
For all subsequent free throws in the game, the probability that he is successful is: 

• 0·8 if he has been successful on the previous throw 
• 0·6 if he has been unsuccessful on the previous throw. 

 
(a) Find the probability that Michael is successful (S) with all three of his first three free throws 

in a game. 
  

 
         ( ) 4480808070S S, S,P ⋅=⋅×⋅×⋅=  
 

 
(b) Find the probability that Michael is unsuccessful (U) with his first two free throws and 

successful with the third. 
  

 
         ( ) 0720604030S U,U,P ⋅=⋅×⋅×⋅=  
 

 
(c) List all the ways that Michael could be successful with his third free throw in a game and 

hence find the probability that Michael is successful with his third free throw. 
 

 
S, S, S       U, U, S       S, U, S       U, S, S 
 

          ( ) 4480808070S S, S,P ⋅=⋅×⋅×⋅=  
          ( ) 0720604030S U,U,P ⋅=⋅×⋅×⋅=  
          ( ) 0840602070S  U,S,P ⋅=⋅×⋅×⋅=  
          ( ) 1440806030S S, U,P ⋅=⋅×⋅×⋅=  
 
            P = 74801440084007204480 ⋅=⋅+⋅+⋅+⋅  
 

 



[46] 
 

(d) (i) Let np  be the probability that Michael is successful with his thn  free throw in the game 
(and hence (1í np ) is the probability that Michael is unsuccessful with his thn  free throw).  
Show that 1 0ā6 0ā2 .n np p+ = +   
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(ii) Assume that p is Michael’s success rate in the long run; that is, for large values of n, we 
have .1 ppp nn ≈≈+    
Using the result from part (d) (i) above, or otherwise, show that p = 0·75.  
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(e) For all positive integers n, let ,n na p p= −  where p = 0·75 as above.  

 (i) Use the ratio 1n

n

a
a

+  to show that na is a geometric sequence with common ratio 1 .
5
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 (ii) Find the smallest value of n for which p í np  < 0·00001. 

 
 

        nn ppa −=  
        0507075011 ⋅=⋅−⋅=−= ppa     
 
        ( ) 00001020050 11 ⋅<⋅⋅= −− nnar  
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(f) You arrive at a game in which Michael is playing.  You know that he has already taken many 

free throws, but you do not know what pattern of success he has had. 

 (i) Based on this knowledge, what is your estimate of the probability that Michael will be 
successful with his next free throw in the game?  

 

 

        Answer:  0ā75 or   p 
 

 

 (ii) Why would it not be appropriate to consider Michael’s subsequent free throws in the 
game as a sequence of Bernoulli trials? 

 
 

        Events not independent 
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Question 8  (65 marks) 
 
(a)   Scale 10C (0, 4, 8, 10) 
          Low Partial Credit: 

�    One correct probability 
    

High Partial Credit: 
�    Identifies all three probabilities correctly 
�    Three probabilities multiplied of which two are correct 

 
(b)   Scale 10C (0, 4, 8, 10) 
          Low Partial Credit: 

�    One correct probability 
    

High Partial Credit: 
�     Identifies all three probabilities correctly 
�    Three probabilities multiplied of which two are correct 

 
(c)   Scale 15D (0, 4, 7, 11, 15) 
          Low Partial Credit: 

�    Lists one new way 
    

Mid Partial Credit: 
�    Full listing only 
�    One new probability 

 
High Partial Credit: 
�    Sum of three probabilities 
�    Identifies all four probabilities correctly 

 
(d) (i) Scale 5C (0, 2, 4, 5) 
          Low Partial Credit: 

�    Indicates P(S, S) and/or P(U, S) or equivalent 
    

High Partial Credit: 
�    Substitution into equation for p 1+n  

 
(d) (ii) Scale 10B  (0, 5, 10) 
           Partial Credit: 

�    Partial substitution  into equation 
 

(e)(i)  Scale 5C (0, 2, 4, 5) 
          Low Partial Credit: 

�    a 1+n  in terms of p and 1+np  

� 
n

n

a
a 1+  in terms of p, np , and 1+np  

    
High Partial Credit: 

�    
n

n

a
a 1+  substituted 
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(e)(ii) Scale 5C (0, 2, 4, 5) 
          Low Partial Credit: 

�     a 1   in numerical form  
 

High Partial Credit: 
�    ar 1−n  substituted 
�    7a evaluated without checking 6a  

 
(f)  Scale 5B (0, 2, 5) 

          Partial Credit: 
�     (i) correct only or (ii) correct only 

 
 
Question 9  (45 marks) 
 
(a) Scale 10C  (0, 4, 8, 10) 
          Low Partial Credit: 

�    Effort at expressing sine function in terms of 15 and 150 
�    Finds third side of triangle and makes effort to find an angle 

  
High Partial Credit: 
�    Half angle found   

 
(b)   Scale 10C (0, 4, 8, 10) 
          Low Partial Credit: 

�    Cosine Rule with some correct substitution 
�     Effort at calculating AX or TX  

 
High  Partial Credit: 
�    Cosine Rule  substituted correctly 
�    Finds AX and formulates for  TX  (or vice versa) 

 
(c)(i) Scale 5B (0, 2, 5) 
        Partial Credit: 

�    t = 0 indicated 
 

Accept h = 8 m without work 
 

(c)(ii) Scale 10C  (0, 4, 8, 10) 
          Low Partial Credit: 

�    h = 0 indicated 
 
 High Partial Credit: 
�  OB   found for positive value for t  

 
(d)(i) Scale 5B (0, 2, 5) 
         Partial Credit: 

�    
2
1=

d
h  

�    hCD −= 25  
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