






Question 3 (16 marks) 

Tasmania is the shooting guard for his basketball team. During his matches, he has many attempts at 

scoring a goal. 

Assume that each attempt at scoring a goal is independent of any other attempt. In the long term, his 

scoring rate has been shown to be 75% (that is, 75 out of 100 attempts to score a goal are successful). 

a. What is the probability, correct to four decimal places, that his first 7 attempts at scoring  

 a goal in a match are successful?         1 mark 

 0.757 = 0.1335 

 

b. What is the probability, correct to four decimal places, that exactly 5 of his first 7  

 attempts at scoring a goal in a match are successful?     2 marks 
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(M1) Use of probability mass function 

 
(A1) 

 
c. What is the probability, correct to three decimal places, that his first 4 attempts at  

 scoring a goal are successful, given that exactly 5 of his first 7 attempts at scoring a goal  

 in a match are successful?         2 marks 
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(A1) 

 
d. If Tasmania attempts 4 shots at goal, find the expected number of successful attempts.   1 mark 

 0.75 4 3
 = × =  

 

e. Find 
2( )E X .            1 mark 
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 Note: solutions may also use 2 2( ) ( ) ( )E X E X Var X  = −   

 
f. Hence, determine the standard deviation of the number of successful attempts, correct  

 to three decimal places.         2 marks 
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(M1) Appropriate method shown 

 

 

(A1) 

 

 

 

 

 

 

 



g. Find Pr( 2 2 )X
 σ 
 σ− ≤ ≤ + . Give your answer correct to 2 decimal places.   2 marks 
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(A1) 

 

 

 

 
 

Note that although 

Pr(2 4)X≤ ≤ = 0.95, the 

calculated answer will not always 

be 0.95. As an example, to obtain 

consequential marks for 

Pr(0 6)X≤ ≤ , the 

consequential answer must be 1 

and not 0.95. 

  
Assume instead that the success of an attempt to score a goal depends only on the success or otherwise of 

his previous attempt at scoring a goal. 

If an attempt at scoring a goal in a match is successful, then the probability that his next attempt at scoring 

a goal in the match is successful is 0.87. However, if an attempt at scoring a goal in a match is 

unsuccessful, then the probability that his next attempt at scoring a goal in the match is successful is 0.69. 

His first attempt at scoring a goal in a match is successful. 

h. What is the probability, correct to four decimal places, that: 

 i.  his next 7 attempts at scoring a goal in the match will be successful?   1 mark         
  0.877 = 0.3773 

 

 ii. exactly 1 of his next 2 attempts at scoring a goal in the match will be  

  successful?         2 marks 
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(A1) 

 

  



Before leaving a training session, Tasmania decides that he will not leave until he makes a shot from the 

half-court line. Assume that each attempt at making a shot from the half-court line is independent of any 

other attempt, and that the probability that he will make a half-court shot is 0.04.  

i. What is the minimum number of shots that Tasmania needs to attempt so that the  

 probability of making a shot is greater than 0.95?      2 marks 
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(M1) 

 

 
 

(A1) 

OR 

There is a mistake in the question as it should 

ask “.. so that the probability of making at least 

one shot is greater than 0.95?”. Due to this the 

following working will also be accepted: 
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(0.04)(0.96) 0.95
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(M1) 

 
(M1) 

Note, however, that there is no solution to the 

above equation. Hence, any further working 

that explicitly states a solution will have a 

mark deducted for further engagement. 

 

Question 4 (14 marks) 

For the tomatoes from Acme planation 

a. use the information provided to complete the transition matrix     1 mark 
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b. if the first tomato inspected is accepted, find the probability that the third tomato is  

 rejected            2 marks 
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(M1) Find S2   OR   other appropriate method shown 

 

 

 

 
(A1) Answer must be stated independent of matrix 

 

c. if the first tomato inspected is rejected, find the probability that the next two tomatoes  

 are rejected            1 mark 

 
20.3 0.09=  

 

d. find the steady state probability that any one of the tomatoes from Acme  

 plantation are accepted          2 marks 
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(M1) Substitution of large numbers until matrix  repeats also 

 accepted 
 

(A1) Answer must be exact 

 

Tomatoes from a different plantation, Beep planation, are inspected. It is found that if the first tomato 

inspected is accepted, then the probability that the third tomato inspected is accepted is 0.67. 

e. Show that the value of p from Beep planation is 0.7.     3 marks 
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(M1) Construct transition matrix 

(M1) Construct matrix equation 

 

 

 
 

(A1) “Show that” answer mark awarded only if 

 method leads to correct value for p 

 

Let C be the probability that a tomato has unacceptable scarring and let D be the probability that the 

tomato is of an unacceptable size.  

A new shipment of tomatoes from Coyote plantation have arrived at Victoria’s company, such that 

1
Pr( )

4
C = and  

1
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D =  

f. Create a probability table (Karnaugh map) labelling all rows and columns, OR create a   

 Venn diagram for when 
1

Pr( )
8

C D∩ =        2 marks 
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Rows and columns labelled (M½) 

“Outer” probabilities shown (M½) 

All 4 “inner” probabilities correct 

OR 

2 or 3 “inner” probabilities correct 

(M1) 

OR 

(M½) 

Total is sum of marks rounded 

down 
(M2) 

 

 

OR 

 

 

  

Rectangle shown and circles labelled (M½) 

“Outer” probability correct (M½) 

All 3 “inner” probabilities correct 

OR 

2 “inner” probabilities correct 

(M1) 

OR 

(M½) 

Total is sum of marks rounded down (M2) 
 

 

g. Find Pr( ' )C            1 mark 

 
3

4
 

h. Find Pr( ')C D∩           1 mark 

 
1

8
 

i. Calculate Pr( ')C D∩  when C and D are mutually exclusive events.    1 mark 

 
1

4
 

 


