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Graph 10.3.2    Average performance per subquestion in Paper 1 
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Subquestion 

Overall:  27% 



PROBABILITY [14] 
 
QUESTION 12 

12.1 A  and  B  are independent events.  It is further given that: 

 P(A and B) = 0,3  and  P(only B) = 0,2 
 
 12.1.1 Are A and B mutually exclusive?  Motivate your answer. (1) 
 
 12.1.2 Determine: 

  (a)   P(only A) (b)   P(not A or not B) (4)(2) 
 
12.2 A teacher has 5 different poetry books, 4 different dramas and 3 different novels. 

 She must arrange these 12 books from left to right on a shelf. 
 
 12.2.1 Write down the probability that a novel will be the first book  
  placed on the shelf. (1) 
 
 12.2.2 Calculate the number of different ways these 12 books can be 
  placed on the shelf if any book can be placed in any position. (2) 
 
 12.2.3 Calculate the probability that a poetry book is placed in the  
  first position, the three novels are placed next to each other  
  and a drama is placed in the last position. (4) [14] 



 

 

QUESTION 

12.1 A and B are independent events. 
 
 It is further given that:  
 P(A and B) = 0,3  and  P(only B) = 0,2 
 
 12.1.1 Are A and B mutually exclusive? 

   Motivate your answer. (1) 
 
 12.1.2 Determine: 

   (a) P(only A) (4) 

   (b) P(not A or not B) (2) 

 

MEMO 

12.1 
 
 
 

12.1.1 No  �      P(A and B) ≠ 0 
 
12.1.2 (a) A and B are independent events   

  � P(A) % P(B) =  P(A and B) 

  â  (x + 0,3)(0,5) =  0,3  

   â  x + 0,3 = 3
5

 

   â  x =  0,3 
 
   â  P(only A) =  0,3  � 

 (b)  
 
 
 
 
 
 
 
 
 
 

 P(A' or  B') = P(A') + P(B') –  P(A' and  B') 

   =   0,4 + 0,5 – 0,2 

   =  0,7  � 
 
 

 OR: P(A' or  B')   

   =  0,3 + 0,2 + 0,2 

    =  0,7 � 

 

 OR:   P(A' or  B')  

   = 1 – P(A and B)  

   = 1 – 0,3 = 0,7 � 

 

 

 

 

 

For any 2 events R & S: 

P(R or S)  =  P(R) + P(S) – P(R and S) 

A B 

 x 

0,3 0,2 

A B 

0,3 0,3 0,2 

0,2 

A B 

0,3 0,3 0,2

0,2 1 – (0,3 + 0,3 + 0,2) 



 

 

QUESTION cont. 

12.2 A teacher has 5 different poetry books, 4 different 

 dramas and 3 different novels. She must arrange 

 these 12 books from left to right on a shelf. 
 
 12.2.1 Write down the probability that a novel  

   will be the first book placed on the shelf. (1) 
 
 12.2.2 Calculate the number of different ways these 

   12 books can be placed on the shelf if any  

   book can be placed in any position.  (2) 
 
 12.2.3 Calculate the probability that a poetry book 

   is placed in the first position, the three novels 

   are placed next to each other and a  

   drama is placed in the last position.  (4) 
 
 

MEMO 

12.2.1 P(a novel the 1st book)   

 = 3

12
  

 = 1
4

 � 

 
 
12.2.2 12  11  10   9   8   7   6   5   4   3   2   1   12 slots 
   
  The 12 books are all different. 
 
         ∴ The number of ways  =  12!  =  479 001 600  � 

12.2.3 5    3    2    1    7    6    5    4    3    2    1    4 

  P                                  D 
  

   8 slots:  N N N          

  
 
 
 

  ∴  The number of ways  =  (5 % 3! % 7! % 4) % 8 

  â  The probability  = (5  3!  7!  4)  8

12!

% % % %   = 1

99
 � 

    
            5                       4   
 

8 slots 
 

The 3 novels can occupy any one of the 8 slots but, 

themselves, can be arranged in 3! different ways. 

 
 OR:   No. of ways =  5 % 8! % 3! % 4  =  4 838 400 

      â Probability  = 4 838 400

12!
 = 4 838 400

479 001 600
 = 1

99
 � 

 
 OR:   No of ways the 8 slots can be arranged  =  8! % 3! 

  P(3 novels together)  = 8!  3!

10!

%  = 1

15
 

  â Probability  = 5

12
 % 1

15
 % 4

11
  = 1

99
 � 

   â P(a poetry book to start and a drama at  

    the end and 3 novels next to each other)  
 

The 3 novels could be in any 1 of the 8 slots. 

. . .  the number of novels 

. . .  the total number of books 

P(A and B and C)  =  P(A) % P(B) % P(C) 
�

�



 

 

QUESTION 12 

12.1 A and B are independent events. 
 
 It is further given that: 
 
 P(A and B) = 0,3  and  P(only B) = 0,2 
 
 12.1.1 Are A and B mutually exclusive? 

   Motivate your answer.   (1) 
 
 12.1.2 Determine: 

   (a) P(only A)  (4) 

   (b) P(not A or not B)  (2) 
   
 
12.2 A teacher has 5 different poetry books, 4 different 

 dramas and 3 different novels. She must arrange 

 these 12 books from left to right on a shelf. 
 
 12.2.1 Write down the probability that a novel  

   will be the first book placed on the shelf. (1) 
 
 12.2.2 Calculate the number of different ways these 

   12 books can be placed on the shelf if any  

   book can be placed in any position.  (2) 
 
 12.2.3 Calculate the probability that a poetry book 

   is placed in the first position, the three novels 

   are placed next to each other and a  

   drama is placed in the last position.   (4) 

Common Errors and 

Misconceptions 
 

(a) Many candidates could not provide a reason why  

 events A and B were not mutually exclusive in Q12.1.1. 

 
(b) In Q12.2.1(a) many candidates overlooked the fact that 

 the events A and B were independent. In addition, 

 candidates were not familiar with the concepts ‘only A’ 

 and ‘only B’. 

 
(c) Many candidates could not visualise which region was 

 represented by ‘not A and not B’. 

 
(d) Some candidates were confused about which books were 

being referred to in Q12.2.2, despite the question 

explicitly stating ‘these 12 books’. 

 
(e) Many candidates were able to calculate the options for 

the first and last place and how the three novels could be 

arranged together. However, they were unable to 

calculate how the novels together with the remaining 

books could be arranged in the 10 places between the 

first and last places. 



 

 

 

 

Suggestions for improvement 

(a) Teaching basic concepts cannot be overlooked. When learners understand  

 the basic concepts well enough, then the more complex concepts are easier 

 to grasp. 

 
(b) Use Venn diagrams to teach probability. It helps with the understanding of  

 the different areas that make up the events, e.g. only A, only B, A and B,  

 A or B, not A, not B, not A and not B and not A or not B. 

 
(c) Teach learners the Fundamental Counting Principle in such a way that  

 they will be able to reason answers, instead of trying to remember rules. 
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Graph 10.3.2    Average performance per subquestion in Paper 1 

 

 

 

 

 

 

 

 

 

 

 

 

Overall:  30% and 18% 
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PROBABILITY [15] 
 
QUESTION 10 

In a certain country, 10-digit telephone numbers with the following format were introduced: 
 

Format Area Code Exchange Code Number 

Number of digits 3 digits 3 digits 4 digits 

Example 901 544 1230 
 
Digits may be repeated. 
 
10.1 How many possible 10-digit telephone numbers could be formed? (2) 
 
10.2 Certain restrictions were placed on the groups of digits: 

 • Area code:  must be 3 digits and the first digit can NOT be 0 or 1. 

 • Exchange code:  must be 3 digits and the first and second digits can NOT be 0 or 1. 

 • Number:  must be 4 digits and the first digit must be a 0 or 1. 
 
 10.2.1 How many valid 10-digit telephone numbers could be formed by applying  
  the given restrictions? (3) 
 
 10.2.2 Determine the probability that any randomly chosen 10-digit telephone  
  number would be a valid phone number. (2) [7] 



 

 

QUESTION 10 

In a certain country, 10-digit telephone numbers with the 

following format were introduced: 
 

Format Area Code Exchange Code Number 

Number of digits 3 digits 3 digits 4 digits 

Example 901 544 1230 

 
Digits may be repeated. 
 

10.1 How many possible 10-digit telephone numbers 

 could be formed? (2) 
 
10.2 Certain restrictions were placed on the groups of digits: 
 
 • Area code:  must be 3 digits and the first digit 

  can NOT be 0 or 1. 
 
 • Exchange code:  must be 3 digits and the first 

  and second digits can NOT be 0 or 1. 
 
 • Number:  must be 4 digits and the first digit  

  must be a 0 or 1. 
 
 10.2.1 How many valid 10-digit telephone  

  numbers could be formed by applying 

  the given restrictions? (3) 
 
 10.2.2 Determine the probability that any randomly  

  chosen 10-digit telephone number  

  would be a valid phone number. (2) [7] 

MEMO 

10.1 1010  �     . . .  10 possibilities for each of 10 slots 

  

10.2 Area  Exchange  Number  

 8 % 10 % 10 % 8 % 8 % 10 % 2 % 10 % 10 % 10  

 

10.2.1 83  %  106  %  2 

 =  1 024 000 000  � 

 

10.2.2 P(a valid number) = 
3 6

10

 . . . 8    10    2
       

   10 . . . 

see Q10.2.1

see Q10.1

 

 

× ×  

   = 
3

4

8    2

10

×  

   = 64

625
    (=  0,1024)  � 

 
 
 
 
 
 



 

 

QUESTION 10 

In a certain country, 10-digit telephone numbers with the 

following format were introduced: 
 

Format Area Code Exchange Code Number 

Number of digits 3 digits 3 digits 4 digits 

Example 901 544 1230 

 
Digits may be repeated. 
 

10.1 How many possible 10-digit telephone numbers 

 could be formed? (2) 
 
10.2 Certain restrictions were placed on the groups of digits: 
 
 • Area code:  must be 3 digits and the first digit 

  can NOT be 0 or 1. 
 
 • Exchange code:  must be 3 digits and the first 

  and second digits can NOT be 0 or 1. 
 
 • Number:  must be 4 digits and the first digit  

  must be a 0 or 1. 
 
 10.2.1 How many valid 10-digit telephone  

  numbers could be formed by applying 

  the given restrictions? (3) 
 
 10.2.2 Determine the probability that any randomly  

  chosen 10-digit telephone number  

  would be a valid phone number. (2) [7] 

Common Errors and Misconceptions 

(a) Many candidates did not attempt Q10. 

 
(b) In Q10.1 many candidates gave the answer as 10!. 

 This was incorrect. These candidates overlooked  

 the phrase in the question which stated that digits may 

 be repeated. 

 
(c) Many candidates did not answer Q10.2.1 correctly  

 because they failed to interpret and apply the 

 restrictions correctly. 
 
 Some candidates wrote  

 (8! % 10! % 10!) % (8! % 8! % 10!) % (2! % 10! % 10! % 10!) 

 instead of (8 % 10 % 10) % (8 % 8 % 10) % (2 % 10 % 10 % 10), 

 which is a clear indication that they do not understand  

 the general counting principle. Other candidates gave the 

 answer as (8 % 10 % 10) + (8 % 8 % 10) + (2 % 10 % 10 % 10). 

 This was also incorrect. 

 
(d) Very few candidates attempted Q10.2.2 as this question 

 was dependent on the answers to Q10.1 and Q10.2.1. 

 

Suggestions for improvement 

Teach learners the Fundamental Counting Principle in such 

a way that they will be able to reason answers, instead of 

trying to remember rules. 



 

 

QUESTION 11 

 

Harry shoots arrows at a target board. He has a 50% chance  

of hitting the bull’s eye on each shot. 

 

11.1 Calculate the probability that Harry will hit the bull’s eye in his first shot and his  

 second shot. (2) 

 

11.2 Calculate the probability that Harry will hit the bull’s eye at least twice in his  

 first three shots. (3) 

 

11.3 Glenda also has a 50% chance of hitting the bull’s eye on each shot. Harry and  

 Glenda will take turns to shoot an arrow and the first person to hit the bull’s eye  

 will be the winner.  
 
 Calculate the probability that the person who shoots first will be the winner of  

 the challenge. (3) [8] 

 



 

 

QUESTION 11 

Harry shoots arrows at a target board. 

He has a 50% chance of hitting the  

bull’s eye on each shot. 
 
11.1 Calculate the probability that Harry 

 will hit the bull’s eye in his first shot 

 and his second shot. (2) 
 
11.2 Calculate the probability that Harry 

 will hit the bull’s eye at least twice 

 in his first three shots. (3) 
 
11.3 Glenda also has a 50% chance of  

 hitting the bull’s eye on each shot.   

 Harry and Glenda will take turns to 

 shoot an arrow and the first person 

 to hit the bull’s eye will be the winner.  
 
 Calculate the probability that the 

 person who shoots first will be  

 the winner of the challenge. (3) [8] 
 

MEMO 

11.1 P(HH)   =  1
2

 % 1
2

  =  1
4

  � 

 
 
 
 
 

11.2 The possibilities:    HHH   HHM   HMH   HMM   MHH   MHM   MMH   MMM

 ∴  P(at least 2 H’s)   =  4
8

  =  1
2

  � 

 
 
 
 
 
 
 
 
 
 
 

 

    ∴  P(at least 2H’s)  =  4 % 1
8

 = 1
2

  � 

 

11.3  
 
 
 

 Probability for Harry (if he starts first) to be the winner 

 = 1
2

(on 1st shot)  +  1
2

 % 1
2

 % 1
2

 (on 3rd shot)  +  1
2

 % 1
2

 % 1
2

 % 1
2

 % 1
2

 (on 5th shot) . . . 

 = 1
2

   +   1
8

   +   1

32
   +   . . . 

 = S
∞

  of a Geometric series with   a  = 1
2

   &   r  = 1
4

 

 = 
1

2

1

4
  1 −

   . . .  S
∞

  =  a

1  r−

 

 = 1

2
 % 4

3
  =  2

3
  �

 Note: To start, Harry must hit; 

 then, Glenda must miss; 

 then, Harry must hit, etc. 

H

M

1

2
 

1

2
 

H : HH

M : HM

1

2

1

2
 

H : MH

M : MM

1

2

1

2

. . . 

. . . 

2nd shot 3rd shot 1st shot 

H

M

Glenda 
1

2

H

M

Harry

1

2
 H

M

Harry 

1

2

1

2
 

1

2

1

2

H

1

2

1

2

1

2

1

2

M

1

2

H

H : HHH   � P(HHH)  = 1
8

 

M : HHM   � P(HHM)  = 1
8

 1

2

M
H :  MMH 

M:  MMM 

1

2
 

1

2

M

H :  HMH    � P(MHM)  = 1
8

 

M : HMM 

1

2

H
1

2

1

2 H :  MHH    � P(MHH)  = 1
8

 

M : MHM 



 

 

QUESTION 11 

Harry shoots arrows at a target board. He has a  

50% chance of hitting the bull’s eye on each shot. 

 

11.1 Calculate the probability that Harry will hit the  

 bull’s eye in his first shot and his second shot. (2) 

 

11.2 Calculate the probability that Harry will hit the  

 bull’s eye at least twice in his first three shots. (3) 

 

11.3 Glenda also has a 50% chance of hitting the  

 bull’s eye on each shot. Harry and Glenda will  

 take turns to shoot an arrow and the first person  

 to hit the bull’s eye will be the winner.  

 

 Calculate the probability that the person who  

 shoots first will be the winner of the challenge. (3) [8] 

 

 

 

 

 

 

 

 

 

 

Common Errors and Misconceptions 

 
(a) In Q11.1 some candidates wrote the answer as  

 0,5 + 0,5 instead of 0,5 % 0,5 . This reflects a  

 misunderstanding of the concepts of  and  or  in the  

 description of two consecutive events. 

 

(b) In Q11.2 some candidates did not understand the 

 meaning of the concept at least and gave the  

 answer for the three events in which the bull’s eye  

 was hit exactly twice. They omitted the instance  

 where the bull’s eye was hit three times. 

 

 

Suggestions for improvement 

A tree diagram is a useful aid in dealing with problems that 

involve compound events. It allows learners to visualise the 

problem and extract the necessary information from it. 

Learners should be encouraged to draw tree diagrams when 

answering questions on probability. 

 

 
 
 



  

 Problem Solving Question 1 
 

Aaron and Brandon each have a bag that contains one marble of 

each of the colours blue, green, orange, red, and violet. Aaron 

randomly selects one marble from his bag and puts it into 

Brandon's bag. Brandon then randomly selects one marble from 

his bag and puts it into Aaron's bag. What is the probability that 

after this process the contents of the two bags are the same? 

 

 
 
 

 



  

 Problem Solving Question 1 Solution 
 

After Aaron has put a marble into Brandon's bag, Brandon now 

has six marbles in his bag, where two of the marbles are the 

same colour. In order for the bags to be the same after the 

second swap, the marble chosen from Brandon's bag must be the 

same colour as the one that was put in. There are two marbles of 

that colour, with six marbles in the bag. 

 

∴  Probability  =  2
6

  = 1
3

 

 
 
 





  

 Problem Solving Question 2 Solution 
 
Option 1 

 

 

 

 

 

P(second disc white) 
 

= % % %
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   +    +   
10 9 10 10 10 9

 

= 97
300
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Option 2 

 

 

 

 

 

 

P(second disc white) 
 

= 3 3 7 3
   +   

10 10 10 9
% %  

= 97
300
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THANK 
YOU

Please submit  
your feedback by 

clicking on the 
link in the chat.
If you�re having trouble �nding the 

f�edback form, please e-mail Jenny on 
jenny@theanswerseries.co.za







Thorough topic preparation

Excellent exam practice




