Foundations of Math 12		 Unit 5 Send-In Assignment

SEND - IN ASSIGNMENT
UNIT 5
PROBABILITY
Show all work where possible.
1. The set of all possible outcomes for a probability experiment is called:
 Sample space.
2. Determine if each pair of events are dependent or independent.
A. Event A: making a 10 foot putt.
[bookmark: _GoBack]Event B: making another 10 foot putt.
Independent 

B. Event A: high surf
Event B: windy conditions offshore.
Dependent

C. Event A: choosing a King from a deck of cards and replacing it.
Event B: then choosing a King.
Independent.

D.  Event A: flipping a coin and landing tails up in British Columbia.
Event B: flipping a coin and landing heads up in Alberta.
Independent

3.  Determine if each pair of events are mutually exclusive or not mutually exclusive.
A. Event A: selecting a spade from a standard deck of cards.
Event B: selecting a red card from a standard deck of cards.
Mutually exclusive

B. Event A: selecting the queen of clubs from a standard deck of cards.
Event B: selecting a black queen from a standard deck of cards.
Mutually exclusive

C. A pair of dice is rolled.
Event A: the sum of the two dice is 8.
Event B: the two dice are a pair.
Not mutually exclusive

D. A pair of dice is rolled.
Event A: the sum of the two dice is 3
Event B: the two dice are a pair.
Not mutually exclusive

4. A biased die is rolled 500 times and the number 6 came up 83 times.
a) What is the experimental probability of a 6 occurring?


b) What are the odds of the number 6 coming up in this experiment?
=
=


c) If the odds that a three will come up 12 times in 72 rolls of a die, what is probability that a three would come up?

=
=
=  

5. One fair black die and one fair white die are rolled. Use the sample space, shown below, to answer the following questions.


What is the probability:
a) That the sum of the two dice is 9?




b) That the sum of the two dice is a least 4?




c) That the quotient of the two dice is 3?




d) That the white die is three less than the black die?



e) That the white die is two less than the black and the sum of the two dice is at least 8?




f) Of getting an odd number on both dice?








g) Of obtaining the same number on each die if it is known that the sum of the two dice is at most 7?

=




6. A survey of 250 homes in a neighborhood found that 160 households owned a DVD player and 140 households owned a DVD player and a PVR machine. Thirty households don’t own either of the two. What is the probability that a randomly selected household from this neighborhood will only own a PVR?
Solution




Now, 


· 
· 
· 



7. If 45% of all vehicle owners own an SUV, 25% own a truck and 40% do not own either vehicle, then what percentage of vehicle owners:

a) Owns an SUV only 
=45%

b) Owns a truck only.
=25%

c) Owns both a truck and SUV.








8. A card is drawn from a standard deck. What is the probability that a 10 or a red card is drawn? Write out the equation in set notation and then solve it.

Solution

since there are 4 cards of each:
=> (4+24)/52 
= 0.538

9. A dresser drawer contains one pair of socks of each of the following colors: green, brown, red, white and blue. You reach into the drawer and choose a pair of socks without looking. The first pair you pull out is green. You replace this pair and choose another pair. What is the probability that you will choose the green pair of socks twice?

Solution
This is a probability WITH REPLACEMENT


1st Draw =
2nd Draw =
Thus =  



10. Two cards are drawn from a well-shuffled deck of 52 cards without replacement. Determine the probability of each event.

a) Both cards are spades.
Solution
there are 13 spades while drawing first card and total cards are 52 
for second draw there are only 51 card that remain 
and if a spade is drawn at first draw then we have 12 spades for 2nd draw 
hence prob that both are spades is:  13/52 * 12/51
 

b) The second card is a spade.
Solution
the first card would be anything with prob = 1/52 
case1 1st card was not spade 
then prob that 2nd card is spade in this case is 13/51 
case 2 1st card was spade 
then prob that 2nd card is spade in this case is 12/51 
hence, then prob that 2nd card is spade is 13/51 + 12/51 = 25/51



c) At least one card is a red card.
Solution
P(at least one card is red) = P(1st red) + P(2nd red) + P(both red) 
P(1st red) = 13/52 
P(2nd red) = 13/51 
P(both red) = 13/52 * 12/51 
P(at least one card is red) = (13/52) + (13/51) + (13/52 * 12/51)
= 115/204

d) The first card is a face card and the second card is a diamond.
Solution
total face cards = 12 
total diamond = 13 
case 1 face cards are not diamonds 
12/52 * 13/51 
case 2 face card drawn is diamond (diamond of J,Q,K) 
12/52 * 10/51 
thus prob. of first card is a face card and the second card is a diamond is 
(12/52 * 13/51) + (12/52 * 10/51)
=23/221

11. A committee of 4 is chosen from a group of 8 women and 7 men. Determine the probability of each event.

a) Only 1 man is on the committee.
Solution
we should choose a man and three women 
so we must choose 1 out of seven and three out of eight. 
C(1,7)*C(3,8)=7*56 
and the all that we can select is C(4,15)=1365 
 P=56/195

b) The committee consists of 1 women and 3 men.
Solution
C(1,8)*C(3,7)=8*35 
answer=8/39

c) At least 2 women are on the committee.
Solution
either 2,3 or 4 women we can choose 
2 woman:result >>2 men so C(2,8)*C(2,7)=28*21 
3 women:result >>1 man so C(3,8)*C(1,7)=56*7 
4 women:result>>0 man so C(4,8)*C(0,7)=70 
answer= 10/13

12. Five cards are dealt from a well-shuffled deck of 52 cards. What is the probability that the hand will contain:



a) 2 tens and 3 fives?

Solution
To find the chance of getting the first ten is 4/52 because there are four tens in the deck. To get the second ten the chance is now 3/51 because you removed both a ten and a card from the deck leaving only 3 ten and 51 cards. The chance of getting three tens is then:  4/50 * 3/49 * 2/48. 
Finally you have to multiply all these values together so: 4/52 * 3/51 * 4/50 * 3/49 * 2/48 which will give you a 0.000092%

b) Exactly 3 twos and two other cards that are not twos?

Solution
This one you just have to find the probability of 3 twos since the other two cards don't matter. So it's 4/52 * 3/51 * 2/50 * 48/49 * 47/48.
 The last two multiplications leave out the last two because the last two cards cannot be a two according to your question. 
· P = ((48 choose 2) * (4 choose 3)) / (52 choose 5)
 = 0.0017

c) Three of a kind? [three cards the same and two other cards not the same as the three of a kind and not the same as each other]
Solution
 ways to get 2 jacks = 4 choose 2 
 ways to get 1 ace = 4 choose 1 
 ways to get 2 other cards from all 44 other cards = 44 choose 2 
P =((44 choose 2) * (4 choose 2) * (4 choose 1)) / (52 choose 5) 
= 0.0087

13. A multiple-choice test has 6 questions. Each question has 5 choices and only one of which is correct. If a student guesses the answer for each question find the probability that the students gets:
 Exactly 3 questions correct.
Solution
Using binomial probability formula:
, where n=6, x=3, p=1/5, q=4/5
= ,




14. A candy jar contains 20 red jelly beans and 16 white jelly beans. If two jelly beans are selected without replacement, what is the probability that at least one of the two beans is red?
Solution

=
=


15. Below are 2 boxes with black and white marbles. A box is selected and then a marble is drawn from the selected box. Draw a tree diagram to and indicate on the diagram where you would find the probability of selecting black marble given it came from box 2.





Tree diagramBox

Box1 (0.5)

(

Box2 (0.5)



Black (0.75)
White (0.25)






16. In the Olympic sport of biathlon, athletes must cross country ski and then shoot a rifle at a small circular target. Two athletes shoot one shot each at the target independently. The probability of each player hitting the Centre of the target is 0.55 and 0.65 respectively. What is the probability that at most one of them will hit the Centre?
Solution
At most 1 means not 2. 
The probability both will hit is .55*.65=0.3575
The answer is the complement i.e. 1-0.3575
=  0.6425.

17. In a certain suburb it has been determined that 26% of adults wear contact lenses. Two adults are selected at random from this suburb. Given that at least 1 of these adults wears contact lenses, what is the probability that both of these adults wear contact lenses?

Solution
The conditional probability P(A|B) =P(A and B)/P(B) 
In this case A is the case that both are wearing, and B is the case that at least one is wearing. 
P(A and B) = P(A) (since A and ~B is empty) 
P(A) = The unconditional probability that both are wearing contact lenses ( is .26 x .26 = .0676 
P(B), the probability that either is wearing = 1 - P(~B),
 and 
P(~B) = P(1st party is not wearing and 2nd party is not wearing = .74 x .74 = .5476. 
The gives P(B) = 1 - .5476 = .4524 
Finally, take .0676/.4524 
= 0.1494


18.  A rep hockey team has two goalies. Goalie A has a save percentage of 0.92 and Goalie B has a save percentage of 0.89. If goalie A plays 75 percent of the games and goalie B plays 25 percent of the games then:

a) Determine the probability that a save has been made by either goalie A or goalie :
Solution
Goalie A : 0.75 *.92=0.69
Goalie B: 0.25* .89=0.2225
P (A or B) = 0.69+0.2225 
= 0.9125

b) If a save has been made, what is the probability that is was goalie A?
Solution
Goalie A : 0.75 *.92
=0.69
c) If a goal was let in, what is the probability it was goalie B?

Solution:
= 1- Pr(save by goalie B)
= 1- 0.25* .89
=0.7775

19. A company has two factories that manufacture light bulbs. Suppose that 55% of the light bulbs are manufactured in factory A and 45% come from factory B. In factory A 0.7% of the bulbs are defective and in factory B 0.3% of the bulbs are defective. Suppose a defective light bulb is discovered. What is the probability that the defective bulb came from factory B?
Solution
P(B | defective) = P(B & defective) / P(defective)
Now,
P(A & defective) = 55% * 0.7% = 0.385% 
P(B & defective) = 45% * 0.3% = 0.135% 
P(defective) = 0.385+0.135 = 0.52%
· P(B | defective) = 0.135/0.52 
= 0.2596  or  25.96%

20. A test was developed to detect a certain form of cancer and is 99% accurate. For patients that are tested this means the results will be 99% accurate. It is known that 3% of the population has this type of cancer. Determine the probability that a person who reacts positively to the disease does not have the disease.

Solution
P(accurate) =0.99
P(Not accurate) = 1-0.99 =0.01
P(has Cancer) = 0.03
P(has No Cancer) =1- 0.03 = 0.97
· probability that a person who reacts positively to the disease does not have 
the disease= 0.97*0.01
=0.0097

21. Interpret the following probability statement into words. Is this an example of mutually exclusive events? Explain


-It means, the probability of event A union B is given by the sum of the probability of A and B less the probability of Event A intersection B.
-This is a mutually exclusive event. Since the outcome of event A is not dependent of that of B.
1
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