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11.3 

Conditional Probability and Events Involving “And” 

1. 

 

S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15}   n(S) = 15 

A: The selected number is even = {2, 4, 6, 8, 10, 12, 14}  n(A) = 7  

B: The selected number is a multiple of 4 = {4, 8, 12}  n(B) = 3 

𝐴 ꓵ 𝐵 = {4, 8, 12}      n(𝐴 ꓵ  𝐵) = 3 

Use the formula: P(A l B) = 
𝑃(𝐴 𝑎𝑛𝑑 𝐵)

𝑃(𝐵)
 

3

3
  = 1 

 

2. 

*C is insignificant to this problem* 

S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15}   n(S) = 15 

A: The selected number is even = {2, 4, 6, 8, 10, 12, 14}  n(A) = 7  



B: The selected number is a multiple of 4 = {4, 8, 12}  n(B) = 3 

𝐴 ꓵ 𝐵 = {4, 8, 12}      n(𝐴 ꓵ  𝐵) = 3 

 

Use the formula: P(B l A) = 
𝑛(𝐴 𝑎𝑛𝑑 𝐵)

𝑛(𝐴)
 

P(B l A) =  
3

7
 

 

3. 

 

S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15}   n(S) = 15 

A: The selected number is even = {2, 4, 6, 8, 10, 12, 14}  n(A) = 7  

C: The selected number is a prime number = {2, 3, 5, 7, 11, 13} n(C) = 6 

𝐴 ꓵ  𝐶 = {2}       n(𝐴 ꓵ  𝐶) = 1 

Use the formula: P(C l A) = 
𝑛(𝐴 𝑎𝑛𝑑 𝐶)

𝑛(𝐴)
 

P(C l A) = 
1

7
 

 

4. 

S = {ggg, ggb, gbg, gbb, bgg, bgb, bbg, bbb}   n(S) = 8 

A: The event that all children are girls = {ggg}   n(A) = 1 

Use the formula: 
𝑛(𝐴)

𝑛(𝑆)
 = 

1

8
 



5. 

Use the formula: P(A l B) = 
𝑃(𝐴 𝑎𝑛𝑑 𝐵)

𝑃(𝐵)
 

S = {gggg, gggb, ggbg, ggbb, gbgg, gbgb, gbbg, gbbb, bggg, bggb, bgbg, bgbb, bbgg, bbgb, bbbg, bbbb} 

n(S) = 16 

A: The youngest is a girl = {gggg, ggbg, gbgg, bgggg, gbbg, bgbg, bbgg, bbbg} 

n(A) = 8 

B: That there are at least two girls = {gggg, gggb, ggbg, gbgg, bggg, ggbb, gbgb, bggb, gbbg, 

bgbg, bbgg}   

n(A) = 11 

𝐴 ꓵ  𝐵 = {gggg, ggbg, gbgg, bggg, gbbg, bgbg, bbgg} 

n(𝐴 ꓵ  𝐵) = 7 

P(A l B) = 
7

11
 

 

6. 

 

Two events are independent events if knowledge about the occurrence of one of them has no effect on 

the probability of the other one occurring. 



7. 

 

The events are independent because the first event occurring has no effect on the second event 

occurring. 

 

 

 

8. 

 

First define the two events. Lets say that  

A = Rebecka chooses a poodle 

B = Aaron chooses a poodle 

These are independent events  

Use the formula P(A and B) = P(A) x P(B)  

P(A) = 
5

15
 = 

1

3
 

P(B) = 
5

15
 = 

1

3
  (since selection is done with replacement) 

1

3
 x 

1

3
 = 

1

9
 

 

 



9. 

 

A = Aaron selects a retriever 

B= Rebecka selects a poodle 

Once Rebecka has made her choice, there are 11 puppies available for Aaron 

Out of those puppies, there are 5 retrievers 

P(A l B) = 
5

11
 

 

 

10. 

 

A = Aaron selects a retriever 

B = Rebecka selects a retriever 

Once Rebecka has selected her choice, there are 0 retrievers left for Aaron to pick 

 



11. 

 

There are 52 cards in a deck, 4 suits in total, and each suit has 13 cards. 

Use the formula: P(E) = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑣𝑜𝑟𝑎𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 = 

𝑛(𝐸)

𝑛(𝑆)
 

After the first card is drawn, there are 51 cards left in the deck 

n(S) = 51 

After the first card is drawn, a club, there are 12 clubs left in the deck 

n(E) = 12 

P(E) = 
12

51
 = 

4

17
 

 

12. 

 

Use the formula: P(A and B) = P(A) x P(B l A) 

Use the formula: P(E) = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑣𝑜𝑟𝑎𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 = 

𝑛(𝐸)

𝑛(𝑆)
 

A is the event that the first card drawn is a king 

n(S) = 52 (total of cards in deck) 

n(A) = 4 (total of kings in deck) 

P(A) = 
𝑛(𝐴)

𝑛(𝑆)
 =

4

 52
 = 

1

13
 



After the first card is drawn, there are 51 cards left  n(S) = 51 

After the first king is drawn, there are 3 kings left  n(B) = 3 

P(B l A) = 
𝑛(𝐵 𝑙 𝐴)

𝑛(𝑆)
 = 

3

51
 = 1/17 

 

13. 

 

Use the formula: P(E) = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑣𝑜𝑟𝑎𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 = 

𝑛(𝐸)

𝑛(𝑆)
 

n(S) = 52 

n(A) = 4 

P(A) = 
4

52
 =

1

13
 

After the first card is drawn, there will be 51 cards left in the deck 

n(S) = 51 

After the first seven is drawn, there will be 3 left in the deck  

n(B l A) = 3 

P(B l A) = 
3

51
 = 

1

17
 

 

Use the formula: P(A and B) = P(A) x P(B l A) 

1

13
 𝑥

1

17
 = 

1

221
 

 

 

 



14. 

 

P(kinglface card) = 
𝑛(𝑘𝑖𝑛𝑔 𝑎𝑛𝑑 𝑓𝑎𝑐𝑒 𝑐𝑎𝑟𝑑)

𝑛(𝑓𝑎𝑐𝑒 𝑐𝑎𝑟𝑑)
 

n(face card) = 12 

n(king and face card) = 4 

P(kinglface card) = 
4

12
 = 

1

3
 

 

15. 

 

 

P(blacklspade card) = 
𝑛(𝑠𝑝𝑎𝑑𝑒 𝑎𝑛𝑑 𝑏𝑙𝑎𝑐𝑘)

𝑛(𝑠𝑝𝑎𝑑𝑒)
 

n(spade) = 13 

n(spade and black) = 13 

P(kinglface card) = 
13

13
 = 1 

 

 

 

 



16.  

 

The probability of having a son versus a daughter is    
1

2
 

The probability of have three sons and no daughters in a family is       
1

2
 x 

1

2
 x 

1

2
 

The probability of three families having three sons and no daughters is  
1

2
 x 

1

2
 x 

1

2
 x 

1

2
 x 

1

2
 x 

1

2
 x 

1

2
 x 

1

2
 x 

1

2
 

 = 
1

512
 

 

17. 

 

Use the formula: P(E) = 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑣𝑜𝑟𝑎𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠
 = 

𝑛(𝐸)

𝑛(𝑆)
 

6 x 6 x 6 = 216 

n(S) = 216 

There are 6 possibilities for the first die 

Since 1 possibility has been taken, there are 5 possibilities for the second die 

Since 2 possibilities have been taken, there are 4 possibilities for the third die 

6 x 5 x 4 = 120 

n(E) = 120 

𝑛(𝐸)

𝑛(𝑆)
 = 

120

216
 = 

5

9
 


