
Math 115 – MIDTERM
5



Name ________________________________          SID ________________________

Show ALL work for full credit. Unless stated otherwise, all problems are worth 4 points.

1. Write a negation for the following statement:  5 ( 4 ( 2.


1. ___________________











Answer: 5 = 4 ( 2

2. Let 
[image: image1.wmf]p

represent the statement “He has blue eyes” and 
[image: image2.wmf]q

represent the statement “She is 24 years old”.  Translate each symbolic compound into words.

p ( ~q


2. _______________________________________________________





Answer: He has blue eyes and She is not 24 years old.  
3. Let 
[image: image3.wmf]p

represent a false statement and let q represent a true statement.  Find the truth value of the given compound statement.










p ( q
= F ( T = F







3. _____________












Answer: False

4. Identify the following statement as true or false. 




4. _____________

Answer: True

If the consequent of a conditional statement is true, the conditional statement is true.

True, since the only time a conditional is False occurs when the antecedent is True and the Consequent is False.

5. (12 points) For each given direct statement write (a) the converse, (b) the inverse, and (c) the contrapositive in if…then form.




“If I had a nickel for each time that happened, I would be rich.”

5(a). ____________________________________________________________________________

Answer: If I would be rich, then I had a nickel for each time that happened.

5(b). ____________________________________________________________________________

Answer: If I did not have a nickel for each time that happened, then I would not be rich.

5(c). ____________________________________________________________________________

Answer: If I would not be rich, then I did not have a nickel for each time that happened.

6. (4 points) Write true or false for each statement below.
(a) 
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True, since 4 is not a member of the given set.
6a. ___ True ____

(b) 
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6b. __ False ____



False, since 8 ({1, 2, 5, 8}, but 8 ({1, 2, 5, 10, 11}

7. Let 
[image: image6.wmf]{

}

,,,,,,

Uabcdefg

=

, 
[image: image7.wmf]{

}

,,,

Kcdfg

=

 and 
[image: image8.wmf]{

}

,,,,

Racdeg

=

. Find the following.
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7. _______{b}_________

K ( R = {a, b, c, d, e, f, g}.  Now (K ( R)( are all of the elements in the universal set U = {a, b, c, d, e, f, g}, but not in K ( R.  The only element in U that satisfies this criteria is b.


8. Use shading in the Venn Diagram below to show the set B( ( (A( ( B().

Answer: Using the regions labeled in FIGURE 6, page 315, shade in regions 1 and 2.

[image: image10.png]



Using the labeling for the 4 regions given in FIGURE 6, page 315, we see that:


A = Regions 2 and 3, so that A( = Regions 1 and 4.


B = Regions 3 and 4, so that B( = Regions 1 and 2.

So that (A( ( B() = (Regions 1 and 4.) AND (Regions 1 and 2.) = Region 1 

Then we have B( ( (A( ( B(). = (Regions 1 and 2.) OR (Region 1) = Regions 1 and 2.

9. Use the Union Rule to answer the following question.
If n(A) = 5, n(B) = 8, and n(A ( B) = 4, what is n(A ( B)? 


9. _____________












Answer: 9

n(A ( B) = n(A) ( n(B) ( n(A ( B) = 5 ( 8 ( 4 = 9

10. What is the sample space for the following experiment?








10. ______________________________

Rolling a die.





Answer: {1, 2, 3, 4, 5, 6}

These directions apply to problems 11 and 12.  When a single card is drawn from an ordinary deck, find the probabilities that it will be the following.
11.
A diamond.








11. ____________












Answer: ¼ 


P(A diamond) = n(diamonds)/n(S) = 13/52 = ¼ 

12.  
 Less than a 3 (count aces as ones).





12. ____________











Answer: 8/52 = 2/13

P(Less than a 3) = P(Ace or a 2) = [n(Aces) ( n(2’s)] /n(S) = 8/52 = 2/13

13. Two dice are rolled.  Find the probability of the following event.

The first die is a 3 or the sum is 8.





13. _10/36 = 5/18_

Let event E = the first die is a 3, and event F = the sum of the two dice is 8.  Then

P(E or F) = P(E ( F) = P(E ( F) ( P(E ( F) ( P(E ( F) = 6/36 ( 5/36 ( 1/36 = 10/36 = 5/18

14. If a single fair die is rolled, find the probability of the following result.


A 3, given that the number rolled was odd.




14. ___1/3______

 Let event E = the die rolled is a 3, and event F = the number rolled was odd.  Then finding the probability that we have “A 3, given that the number rolled was odd.” on a single roll of the dice is


P(A 3, given that the number rolled was odd) = P(E, given that F) = P(E | F), where


P(E | F) = n(E)/n(SF) = 1/3

15. If two cards are drawn without replacement from an ordinary deck, find the probability of the following result.

The second is an ace, given that the first is not an ace.


15. ____________











Answer: 4/51

Let event E = The second is an ace, and event F = the first is not an ace.  Then finding the probability that we have “The second is an ace, given that the first is not an ace.” when two cards are drawn without replacement from an ordinary deck is

P(The second is an ace, given that the first is not an ace) = P(E, given that F) = P(E | F), 

where 
P(E | F) = n(E)/n(SF) = 4/51  

Note that n(E)/ = 4, since there are still 4 aces in the deck after the first card is pulled, and n(SF) = 51, since we do not replace that card after the first one has been drawn. 

16. A menu has a choice of 3 salads, 8 main dishes, and 5 desserts.  How many different meals consisting of one salad, one main dish and one dessert are possible?














16. ___120_____

We have to make three (3) choices here.  

We need to choose “a salad” AND “a main dish” AND “a dessert.”  Thus, we need to use the multiplication principle.



__3__
   (
___8____
(
__5___  =  120



Salad

main dish

dessert

17. Find the number of distinguishable permutations of the letters in the word “evening.”












17. __1,260____

We first notice that the word “evening” has 7 letters in it, some of which are indistinguishable.

· We have 2 e’s

· We have 2 n’s

So, the total number of indistinguishable permutations is 
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18. Lotto South requires that you pick 6 different numbers from 1 to 50.  If you pick all six winning numbers, you win the jackpot.  How many different ways are there to choose 6 numbers if order is not important?














18. C(50,6) = 15,890,700
Since the order is not important, this is a combination of 6 numbers chosen from 50.

19. After studying all night for a final exam, a bleary-eyed student randomly grabs 2 socks from a drawer containing 9 black, 6 brown, and 2 blue socks, all mixed together.  What is the probability that she grabs a matched pair of brown socks?









19. ____________








Answer: C(9,2) / C(17,2) = 36/136 = 9/34

Let event E = choosing a pair of brown socks.  Then


P(E) = n(E)/n(S) = C(9,2) / C(17,2) = 36/136 = 9/34

20. For number 20, let x determine a random variable, and use your knowledge of probability to prepare a probability distribution.
Two dice are rolled, and the total number of points is recorded.

Answer: See the answer on the Midterm Review.

	20.
	x
	

	
	P(x)
	


21. An experiment is performed where two fair coins are tossed at the same time.  For each toss the number of heads seen are recorded.  Let x represent the random variable “number of heads.”  Then x can take on the values 0, 1, 2.  The Probability distribution is shown below.  Find the expected value.

	
	x
	
0
1
2

	
	P(x)
	
¼
½
¼









21. ____________










Answer: 0(¼) ( 1(½) ( 2(¼) = 1

22. Construct a truth table for the compound statement.
(p ( ~q) ( p
	p
	q
	

	
	
	

	
	
	

	
	
	


Answer: See the answer on the Midterm Review.

23. Construct a truth table for the statement.
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	q
	

	
	
	

	
	
	

	
	
	


Answer: See the answer on the Midterm Review.

24. Write the following conditional statement in if … then form.

She digs dinosaur bones only if she is a paleontologist.


24. ____If she is a paleontologist, then she digs dinosaur bones. ___________________

25. Write the sample space for the following experiment.

Tossing a coin 2 times.


25. ____{HH, HT, TH, TT}_______________

26. How many variations in first-, second-, and third-place finishes are possible in a 100-yard dash with 6 runners?












26. ___120_____

In this case, order is important, because we need to know the difference between the first-, second-, and third-place finishers.  Since we have 6 runners and 3 positions to fill, we need to compute


P(6,3) = 120

_1081599414.unknown

_1081599538.unknown

_1081599576.unknown

_1081599625.unknown

_1136025416.unknown

_1081599556.unknown

_1081599444.unknown

_1073835505.unknown

_1073835961.unknown

_1081598813.unknown

_1073835423.unknown

