Math 112 - Test 2 Name \<€.u
October 11, 2017 < Score

Show all work to receive full credit. Supply explanations where necessary.

1. (6 points) Which of these sentences are statements? Circle all that apply.

@ Jill took a shower today.
@ Hurricane Maria caused much damage in Texas.

(c), Welcome home.

(d) Please do not use your phone during class.

17 is an even number.

(f) Who is the student body president?

2. (5 points) Identify each as a conjunction, disjunction, conditional, or biconditional.

(a) You should go to the gas station if you are running low on fuel.
C OND\TLONAL
(b) When'you practice lots of homework problems, you will pass the tests.

CO;\)Q\'\'\ OMACL

(¢) The figure is a triangle if and only if it is a polygon with three sides.

B\Co;om'rnoNAL

(d) I am not hungry, but I am going to Jimmy Johns.
Co RYUNCT1oN
(e) I'll get paid today or else I am quitting my job.
‘ D\s\‘sun cTIoN

3. (3 points) Explain why the sentence “Math 175 is a fun class” is not a statement.

t

F\m (IS} Su\i:\icmvt.

Tiis \S AN ODNon, AND
\T TRUTH VALUE DERPWDE
ON Tt O%"‘)\OQ oF THe

1 | RU0W. Tuirerore \T NOES
; NOT Have A Fixen TeuTH

VALWLE «



4. (8 points) Write the negation of each statement in a correct sentence.

(a) His last name has only two letters.

H\s LAST NAME DoES NOT HAvVE Two gTTws,
(b) All dogs are fuzzy. l

Qome Dogs Aet NoT Fu zZzy,

-

-(¢) Someone in this class will get.a B.

Neo one b cuacy witt qev A B.

(d) No math student will win the lottery.
AT LEAST oNE MATH STubgoT WwuLl win THE LoTTRey .,

5. (6 points) Let p.= “It is cloudy” and let ¢ = “I will go to the beach.” Write each
statement in words.

(a) ~¢—> p
\\: \ w L po' Qo To TH¢ B‘E,ACH) The T \S C,Loumi,

(b) ~pVyq \ ‘
\T \S NOT Cmub% OR WL 80 To Tie JEACH .

(c) (pAg) —p
\F T\ C\,oumts AND \ W W %oTD THE B'EAC\.\()

TH T \X CLoudy.

6. (6 points) Refer to the statements p and ¢ from the problem directly above. Write
each statement in symbolic form.

(a). I will go to the beach if it is cloudy.

P

(b) I will not go to the beach if and only if it is cloudy.
~ CL «—> P

(c) It is cloudy and I will go to the beach.

Prq

»



7. (2 points) If p is false, what is the truth value of ~(~(~p))?

(v (v EV) s m(wT) =~ F o Lwa‘

e e

8. (4 points) Without actually constructing it, determine how many rows and columns
the truth table for (pV ¢) A (r A s) would have. (Label which answer is which.)
\.__~__\(__—-——/

\i

/ )
Y stavemerts > | T cotumns
é\ ?) opwATIoN: \ \ éo Rowd
| B

9. (4 points) Write the truth table fo@
<

TRUE WHRW RETH R é‘%

P Dq Have SAME TRUTH
T T T VALU e
T F v «
FoT r

-

10. (4 points) Use DeMorgan’s Laws to write a logically equivalent statement.

(a) ~(pVy)
= ™ P A N({

(b) ~(gAr) = NCL v om0

11. (4 points) Use DeMorgan’s Laws to write the negation of the statement “Sally does
not lift weights and she does not run.”

f SALL\\S L\ET3 wg\g\,\-r?_-, owR SME Runy.,

MESAT\W OF
vpa~q s ~ (vprneq)
PV



12. (5 points) Consider the following conditional statement;

A

If Jon gets a bonus, then he will go on vacation.

(a) State the inverse. -~ P~ v

e Jon voes woT QET A Bopuy, THER WE Lo NOT Q6
ORn YVATATOR.

(b) State the contrapositive.s o~ CL~> NP

\F Jon wie, et Qe ON VACATION, THw M Dot ney S&T A ROAMNUT,
(c) State the converse. qv.» P

/F' Jor wnc go on VACATION, THEN HE JETS A Ronus,

(d) Which statement is logically equivalent to the original statement?

Inverse Contrapositive ) Converse

(e) Which statement is logically equivalent to the converse?

Contrapositive Original

13. (2 points) True or False: The biconditional statement p <+ ¢ means the same as
(p=q)A(g—p)?

Teue

14. (8 points) Use truth tables to show that the statement ~ (p — q) is logically equivalent
to ~g A p. ’

P‘—%_“P'?oh ~ (‘{3‘2@ Lgcﬂ:;qc m({ A P
T v T v - T F -
T F - T T & T *\:
FoT i - F T F =
- F T F Cor T c
4
‘ N

\
o oTicAL TRUTH TABLES -

~(p=>q) = PQAP



3 vows

/ /(0 ColumnNS

15. (8 points) Construct the truth table for pV (g A ~7).

T v T ¥ -F A
T T F T -; T
T F Al
}; ¥ T . ¥ T
- 4ot F S - F
-

F T F A 1 (=

FooF T F i

e F oF T v v

16. (8 points) By using truth tables, determine whether each statement is a tautology, a
self-contradiction, or neither.

(@) (P AQA~p

; F-L\‘CL r\\ P (P_ QL A ~ 9 |
T T T v S ELE- CONTRADNTT\ON
T F F V \:
F T & 7
F F F 07 r
(b) (PAg) = ¢
PG P27 Prg =g
T T 7T T <.
T F F \ TAuTolo o
il a4 .«
= T F ' }9‘% ©
F F F A \\\'\o & &
17. (4 points) Suppose that the following statement is true o F\D %S’p N
O LS
Deb will eat her sandwzch or she will go hungry. 1/ Slg’\

—TT? S o ] P \V4 C{J
What valid conclusion can we draw if Deb does not go hungty?

ISR ED e, wcL

~ CL ——;o; _Pﬂ_ -

‘ We comcLune THAT Ded
ATE Wz SANDWICH,



18. (13 points) Consider the following argument. Q,
b P
If it is Wednesday, then Sue will eat at Good Burgeqr‘.
It is not Wednesday.
Therefore, Sue will not eat at Good Burger.

(a) Write the argument in symbolic form.

P—}% . 1 (P%OLUAND —> ~Q
I\JP . [ | L
°°° f\)q' I . \‘\RO\QB

J
T Corwmnd

J

(b) Use the truth table method to determine the validity of the argument.

\"F_“QC §-> QL ~ \\5 (Péab\, '\NP ~ OLQPMOA:*P - N%
L P v P v
T S S S % T |
= =
FoT T N '
\pe{z’\f“@ze.
SA ;(AUTOL%%
T N rigf

(c)@the' argument a common for@ If so, use your knowledge of common forms to AQS J LS
explain the validity. K ‘

Ves. s \S THE

Falacy oF THE
INVU3E.

. - VAWD -
o h Tt S

6 - P%({i ~p > ~q



