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Test 2
1. Complete as directed showing appropriate work.

Identify each sentence as a simple statement, compound statement, or neither. If the
statement is compound, then classify it as a negation, conjunction, disjunction,
conditional, or biconditional (1pt/problem).

a. Not all spiders are black. (;ow\\powv@ — 1\e %@‘W\—

b. The dog will bite if and only if it is cornered. Wowv\g - bl b avw\

134

Spring break is in just 2 Y2 weeks away. g m“p\/t
d. Getoutofthecar. _ N&itnor

e. Idecided not to go to class, but I planned to get the notes. Q,u-vw@é S = Lov\d‘ et

2. By means of the appropriate connectives and parentheses, symbolize each statement,
using the given symbols for the simple statements: (2pts/problem)

C = Breakfast includes a cup of coffee
P = A poptart is part of breakfast
J = Juice is part of breakfast

a. Breakfast includes a cup of coffee, or a poptart and juice.
v (PA 'S)
b. Juice is part of breakfast, if a poptart is part of breakfast. :
, P>J
c. Itis not the case that either breakfast includes a cup of coffee or a poptart.

(ONED

d. Juice is not part of breakfast, but coffee is.

RN

3. How many cases would be necessary in a truth table if there were five different simple
statements p, g, 1, s, t ? Show your work for full credit (2 pts).
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4. Add parentheses, if necessary, in each statement to form the type of compound
statement indicated (2pts/problem).

a. Conjunction:(P % Q» A~P
b. Negation: ~é AQ— P}
c. Conditional:(P o~ Q) - R

5. Write a symbolic statement for each network (2pts/problem).

P Q ]
a. |
—Q —F
b.—S —Q P

p'— Q'—

5.a. (’Pl\é\)\/(& AN NPS

b.

s AL sv(QaDy (~?A“G\]

or (BASIVEAQAPIN(SANVPAVA)

6. Construct a switching network that corresponds to (~RVR) A [(P A R) Vv Q] Gpts)

I S P o

7. Determine if the argument is valid or invalid via a truth table (3 pts).
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FE = T
3 5 &

L

\/t&\k@

—

-



8. Let C = It is cold outside.
R =1 will go running today.
B = The winter blues are sefting in.

Write the following statement (B A ~C) —>R in words. (X fB)

I Q #;V\q_ \)olv&r%r \c\b\é«S afe 5&%’3\'\% A qw& }L S /\04‘
C,o\ & onts ;&k \ 4/4/‘424/\“ T Wi (t\ Yo Cuanniwg h&wj .
J Q) Q

9. Given the following argument:

If a student is a freshman, then the student takes English.

The student is a not a freshman.
Therefore, the student does not take English.

a. Assign statements to letters and then rewrite the argument in symbols two different ways.

Let F’» O Sér-u&w«-)\' s o Q’QSRMV& Grts)

E = Yo S bt Wmlleg Ef\auf‘“

’\/F—-%E 6 (/:%ESI\’VF"‘?/UE

~E
b. Complete a truth table for the problem (3 pts).

F L (£ 28 anE> ~E
r T| T FF|T|F
T F| F FFI|TIT
F 1| 7T TI1|FF
F F T T TITAT
I oz 3 25 JA\ 7 A ——

c. Interpret the results (1 pt).

T‘I\B ‘13 20N {V\\IL\\Q O\TQXV\M' 6s W ¢ nat o &nw‘l-'b\oa]




10. Construct a truth table for ~(P A R) v ~Q (4 pts)

7P Q& R|~v(AR)N NV Q
T TTlr 7 |FIF
T T ¥JT Ok IT!F I
T F TIF T 7| T
T F F|T F _[TIT
I A 5 S o
F T FlT ¥ |T.\F )
£ |7 F T[T
e the e i‘“%;ﬁﬁﬂsz
11. Determine the truth value'for each o owing & show your work: (2 pts/problem)

a. Paris is not in France or Rome is not in Germany, and London is in England.
(FNTOAT
/ AT a. WU\ .

b. 9(2-4)=18iff -4+ (115)<6

q(-2)#18 Wib
e v

7 o b_Towe

, : T
£. 1 gave you an assignment implies you have homework

12. Write each using set-builder notation (2 pts/problem).

2. {3,4,5,6,7, ...}

12.a. gxeN!X>£§

b { ...,-3,-2,-1,0}

o es | <0}




13. In a survey of 100 people it was found that the number have d

ogs a5 pets was 30
the number having cats as pets was 47, the number having birds was 20; the
number having dogs and cats was 12 the number having cats and birds was 8/

the number having dogs and birds was 6; and the number who had dogs, cats,
and birds as pets was/4’

a. Make and fill in a Venn diagram to illustrate this situation (3 pts)

| o

f6) Y
' j

15

b. How many do not have any of the three animals? (1 pt) 23
c. How many have at least two of the three animals? (2 pts) 1S &

zi4isi 4
14. Shade the region (C "D’)’ (2 pts)

15. Use De Morgan’s laws to create an equivalent expression to (C m D)’ in set theory.
1! .
) @nv) = (cnd')

‘ @pts)
2) L'nD" =z ¢'nD

3) ¢C'UD
15. ¢'uD

16. Shade your answer to problem number 15 using the Venn Dlagram below. (2 pts)
What does it tell you about your solution?

nP)'= Cup |




17. Use De Morgan’s law to create equivalem statements for each of the following.
a. PA~Q (@2pts)

VP A ~Q)
) M VPV R) ( FVQ\
b.~(M —N) (2pts)

) vnv(mdIN)= m—‘>~NN = vy N
) YN MYUNE MV ~N
3) MA~N mA N

¢. You need to work, or you are ill.
(Write using symbols, apply the law, and then translate back to words 3 pts)

w ¥V L

n(wW v I)
\23 NL«:W\I NI)
?)\ N(Nw/\ NI)

IT¥ is rad Hoo cage /OUAM meed Jomrk)QnQ
yor oue "no & ln
18. Use truth tables to determine if W — Z is logically equivalent to ~Z — ~W (3 pts).

¥
‘”Z/NZA),N\A)
T T | F |IT|F
TF | T |F|F
FT ] F|TT
- F T T

735/ HMLV are /0‘&1}:«_@}9 Qb@wdm



19. Symbolize the argument and by means of a truth table, determine whether the
argument is valid or invalid (4 pts).

440
If the machine works, we will be rich.
Either the machine works, or we will be rich

Therefore, we will be rich.
M. &

m—>RK

myv R - T
R T F
Vaid T
== _F F

\ T

II. True or False vl pt/prob em).
20. Tell whether each statcment is true or false, and for a<e 1f false explain why

v
a. A disjunction is true when at least one of the statements is true

—
| fwne

*'b. “If you did not get up, then you mlssed~ _class is logically equ1valent to “Either
you did not get up or you missed class.”
e fo Ll et :,d\ u& dHran yor missed Q.L}} = L idber y‘MCD &ﬁQ# VVOF )ow migsadolag

Flse
PTERR VR
c. A tautology means the left and right members of the blcondmonal are logically

equivalent.

—
e

d. The dominant connective in the compound statement “If you go then I will go,

or Professor Harms” can go is the or

TW«/LL

e. IfA=

{4,6,8 and B={5,6,7,9} thenn(A xB)=7

Fdse Nn(AxB= 3:4- 2
f If~R AQistrue,R v ~9 is 4o lse
’_ A

T T
R=F FVF
g If~J — ~K is false, then J must be FrAfe  and K mustbe

True

T =

TF 4L=T



