2-2 Logic

Use the following statements to write a compound statement for each conjunction or disjunction. Then
find its truth value. Explain your reasoning.

p: A week has seven days.

g: There are 20 hours in a day.

r: There are 60 minutes in an hour.

l.pandr

SOLUTION:

p and r is a conjunction. A conjunction is true only when both statements that form it are true.p is true since a week
has seven day. r is true since there are 60 minutes in an hour. Then p and r is true, because both p and r are true.

ANSWER:
A week has seven days, and there are 60 minutes in an hour.p and r is true, becausep is true and r is true.

2. pag

SOLUTION:

g is a conjunction. A conjunction is true only when both statements that form it are true.p is true since a week
has seven day. q is false since there are 24 hours in a day, not 20 hours in a day. Thus, 2~ g is false, becausep is
true and q is false.

ANSWER:
A week has seven days, and there are 20 hours in a day. j» ~ ¢ is false, becausep is true and q is false.

3.gvr

SOLUTION:

¢ r is a disjunction. A disjunction is true if at least one of the statements is true. q is false, since there are 24
hours in a day, not 20 hours. However, r is true since there there are 60 minutes in an hour. Thus, ¢ v r is true, since
at least one of them is true, r.

ANSWER:
There are 20 hours in a day, or there are 60 minutes in an hour.
¢ r is true, because q is false and r is true.

4. ~ poryg

SOLUTION:

~p is a negation of statement p, or the opposite of statement p. The or in ~p or q indicates a disjunction. A
disjunction is true if at least one of the statements is true.

~p would be : A week does not have seven days, which is false. g is false since there are 24 hours in a day, not 20
hours in a day. Then ~p or q is false, because both ~p and q are false.

ANSWER:
A week does not have seven days, or there are 20 hours in a day. ~p or q is false, because ~p is false and q is false.
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2-2 Logic

5. pwr
SOLUTION:

P r is adisjunction. A disjunction is true if at least one of the statements is true.

p is true since a week has seven days. r is true, since there are 60 minutes in an hour.Thus, p r is true, because
p is true and r is true.

ANSWER:
A week has seven days, or there are 60 minutes in an hour. p r is true, becausep is true and r is true.

6. = pr=r

SOLUTION:

~p and ~r indicate the negation of statementsp and r. Then find the disjunction -~ p~ ~ #. A disjunction is true if at
least one of the statements is true.

~p is : A week does not have seven days, which is false. ~r is : There are not 60 minutes in an hour, which is false.
Then ~ p~ ~F is false, because both ~p and ~r are false.

ANSWER:

A week does not have seven days, and there are not 60 minutes in an hour. = p~ ~ ¥ is false, because ~p is false
and ~r is false.

7. Copy and complete the truth table at the right.

RS

F

i N

¥
F
T
F

SOLUTION:

~q is the negation of q or the opposite truth value. If g is T, then ~q isF, and when q isF ~q is T.

The v indicate a is a disjunction. A disjunction is true if at least one of the statements is true or it will only be false if
both statements are false. Whenp isTand~qisF, pv~qis T,orwhenp isTand~qis T, pv~q is T, whenp is F
and~qisT,pv~qisT,orwhenp isFand~qisF, pv~qisF.

[l el el
T

r

| ==

T
F
T
F

T T
F F
T T

ANSWER:

[l el el
T

r

| ==

T
F
T
F

T T
F F
T T
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2-2 Logic

Construct a truth table for each compound statement.

8. pag

SOLUTION:
This statement is interpreted asp and q. p ~ g is a conjunction. A conjunction is true only when both statements

that form it are true

TIT| T
TIF| F
FIT| F
FIF| F
ANSWER:
Plalprg
TIT| T
TIF| F
FIT| F
FIF| F

9. ~pv—gq
SOLUTION:

This statement is interpreted as: not p or not g.
Negate bothp and g. Then find the disjunction. A disjunction is true if at least one of the statements is true.

plg|l-p|-q|-pv-q

yle e
rlFEl el 1
IR R

A EAE A
ANSWER:

P gl -p|-q| -pv-q
TIT|F|F| F
TIFIF|T| T
FIT| T F| T
FIF| T | 17| T
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2-2 Logic

10. CLASSES Refer to the Venn diagram that represents the foreign language classes students selected in high school.
a. How many students chose only Spanish?
b. How many students chose Spanish and
French?
c. Describe the class(es) the three people in the nonintersecting portion of the French region chose.
Foreign Language
Classes Selected
Spanish French

g0 [T15 10 )

SOLUTION:

a. The students that chose only Spanish are represented by numbers in the Spanish circle, that are not in the
intersection with French. There are 89 students chose only Spanish

b. The students that chose both French and Spanish are represented by the intersection of the sets . There are 5
students who chose Spanish and French.

C. The students that chose only French are represented by numbers in the French circle, that are not in the
intersection with Spanish. There are three students who chose to take only French classes.

ANSWER:

a. 89

b. 15

C. The three students chose to take only French classes.

Use the following statements and figure to write a compound statement for each conjunction or
disjunction. Then find its
truth value. Explain your reasoning.
p: DRis the angle bisector of ZADC .
g: Points C, D, and B are collinear.
r:AD =DC
Ay

(1)

1l.p andr
SOLUTION:

p and r is a conjunction. A conjunction is true only when both statements that form it are true. p is that DB is the

angle bisector of £ADC which is true. ris A = DC  which is true. Thus,p and r is true becausep is true and r is
true.

ANSWER:

DB is the angle bisector of ZAC . and AL = DO p and r is true becausep is true and r is true.
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2-2 Logic

12.qorp

SOLUTION:
g orp isaisadisjunction. A disjunction is true if at least one of the statements is true. q is false since points C, D,

and B are not collinear.p is true since DB is the angle bisector of A" . Thus, g orp is true because q is false
andp is true.

ANSWER:
Points C, D, and B are collinear, or DB is the angle bisector of <A/, q orp is true because q is false andp is
true.
13. ror-p
SOLUTION:
Negate p, then find the disjunction » or~ p». A disjunction is true if at least one of the statements is true.

r is true since 777 = . The negation ofp is )7 i Not the angle bisector of ZADC , which is false. Thus, r or
~p is true because r is true and ~p is false.

ANSWER:
AD = DC or DBis not the angle bisector of <“AC" r or ~p is true because r is true and p is false.

l14.rand g

SOLUTION:
r and q is a conjunction. A conjunction is true only when both statements that form it are true. r is true since

AD = DC | q is false, since points C, D, and B are not collinear. Thus r and q is false because r is true and q is
false.

ANSWER:

AD = DC and Points C, D, and B are collinear. r and q is false because r is true and q is false.
15. = por-r
SOLUTION:
Negate bothp and r and find the disjunction. A disjunction is true if at least one of the statements is true.
 is DB is not the angle bisector of ZADC | which is false. ~r is AB is not congruent to DC , which is false.

Thus, ~p or ~r is false because ~p is false and ~r is false.

ANSWER:

DB is not the angle bisector of ZAI | or AB. ~p or ~r is false because ~p is false and ~r is false.
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2-2 Logic

16. = pand~r

SOLUTION:
Negate bothp and r and find the conjunction. A conjunction is true only when both statements that form it are true.

s DB is not the angle bisector of A", which is false. ~r is and AB is not congruent to DeC , Which is false.
Thus, 4 and ~r is false because ~p is false and ~r is false.

ANSWER:
DB is not the angle bisector of <ADC  and <A, and AD#DC . ~p and ~r is false because ~p is false and ~r
is false

CCSS REASONING
Use the following statements to write a compound statement for each conjunction or disjunction. Then

find its truth value. Explain your reasoning.
p : Springfield is the capital of Illinois.

g: Hlinois borders the Atlantic Ocean.

r: Hlinois shares a border with Kentucky.
s: Illinois is to the west of Missouri.

WEQONSIN | L
=== Vachugn

MKW

Chicagn

WA

INDLANA

KENTUCKY

17. pnrr
SOLUTION:

P A1 is a conjunction. A conjunction is true only when both statements that form it are true.
p is Springfield is the capital of Illinois, which is true. r is Illinois shares a border with Kentucky, which is true. Then
[ AF is true becausep is true and r is true.

ANSWER:
Springfield is the capital of Illinois, and Illinois shares a border with Kentucky. g ~r is true becausep is true and r
is true.

18. prougg
SOLUTION:

P g is a conjunction. A conjunction is true only when both statements that form it are true.
p is Springfield is the capital of Illinois, which is true. q is Illinois borders the Atlantic Ocean, which is false. Then.
P ~.q is false becausep is true and q is false.

ANSWER:
Springfield is the capital of Illinois, and Illinois borders the Atlantic Ocean. p ~ g is false becausep is true and q is
false.
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2-2 Logic

19.

20.

21.

22.

bl BT }

SOLUTION:

Negate r and find the disjunction ~ v 5. A disjunction is true if at least one of the statements is true.
~r is lllinois does not share a border with Kentucky, which is false. s is lllinois is to the west of Missouri, which is
false. Then ~ rw sis false because ~r is false and s is false.

ANSWER:

llinois does not share a border with Kentucky, or Illinois is to the west of Missouri. ~ 7 5 is false because ~r is
false and s is false.

rvg

SOLUTION:
rv ¢ is a disjunction. A disjunction is true if at least one of the statements is true.

r is lllinois shares a border with Kentucky, which is true. g is Illinois borders the Atlantic Ocean, which is false. Then
rwv g is true because r is true and q is false.

ANSWER:

lllinois shares a border with Kentucky, or Illinois borders the Atlantic Ocean. ' g is true because r is true and q is
false.

~PA=T

SOLUTION:

Negate bothp and r and find the conjunction ~ g2~ ~ . A conjunction is true only when both statements that form it
are true.

~p is Springfield is not the capital of Illinois, which is false, ~r is and Illinois does not share a border with Kentucky,
which is false. Then ~ p~ ~ r is false because ~p is false and ~r is false

ANSWER:

Springfield is not the capital of Illinois, and Illinois does not share a border with Kentucky. ~ 2~ ~F is false because
~p is false and ~r is false.

~5v ~p

SOLUTION:
Negate both s andp and find the disjunction ~ s+ ~ p2. A disjunction is true if at least one of the statements is true.

~s is Illinois is not to the west of Missouri, which is true. p is Springfield is not the capital of llinois, which is false.
Then ~ s ~ pis true because ~s is true and ~p is false.

ANSWER:

[llinois is not to the west of Missouri, or Springfield is not the capital of Illinois. ~ s ~ p is true because ~s is true
and ~p is false.
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2-2 Logic

Copy and complete each truth table.

" Tone.

= | =

M| ™
=S |[=|[m|m

23.

SOLUTION:

Add values to the column for g so that each pair ofp and q are distinct.

~p A q indicated a conjunction. A conjunction is true only when both statements that form it are true. p A q isonly
true when ~p is true and q is true.

EREERERETT
T T F F

T F F F

F T T T

F F T F
ANSWER:
EREERERETT

T T F F

T F F F

F T T T

F F T F
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2-2 Logic

p | a | » | -a|pva
T F
T T
F F
24, L2 :
SOLUTION:

Add values to the column for g so that each pair of p and q are distinct.
Negate bothp and g. Negation means the opposite meaning or opposite truth value. If q is true then ~q is false.

~p Vv ~q indicated a disjunction. A disjunction is true if at least one of the statements is true. ~p v q is true at all

times except with 4p and ~q are both false.
plale|nleve

T T F F F

T F F T T

F T T F T

F F T T T
ANSWER:

-
oo
n
4

T

T
F
F

M=

- || Y

-q
F
T
F
T

— | o | - | T

Construct a truth table for each compound statement.

25. par
SOLUTION:

Write the values T and F forp and r so that each pair are distinct.

PA I is a conjunction. A conjunction is true only when both statements that form it are true. Thenp A r will only be

true with both p and r are true.

plripar
AR
T|r| ¢
FIT] F
FIF| F
ANSWER:
plripar
it
T|F| F
FIT] F
FIF] F
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2-2 Logic

26. I~

SOLUTION:

Add values T and F for r and q so that each pair are distinct.

r A qisa conjunction. A conjunction is true only when both statements that form it are true. r A q will only be true
with both r and g are true.

rlglraq
117 %
Y F| F
Fl|T] F
FIF| F
ANSWER:
rlglraq
T/ %
Y F| F
F1T] F
FIF| F
27. pwvr
SOLUTION:

Add values T and F forp and r so that each pair are distinct. p v r is a disjunction. A disjunction is true if at least
one of the statements is true.p v r will be true for all values except when both r andp are false.

ple|pvr
Tinm L
TILF L |
F|T ¥
FIF] F
ANSWER:
ple|pvr
T[X 1
TILF ;|
F(T T
FIF| F
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2-2 Logic

28. gt

SOLUTION:

Add values T and F for g and r so that each pair are distinct. gV r is a disjunction. A disjunction is true if at least
one of the statements is true. qv r will be true for all values except when both q and r are false.

LY ] ¥
¥l &
Fiy] #
FIF| F
ANSWER:
LY ] ¥
¥l &
Fiy] @
FIF| F
29. = par
SOLUTION:

Add values T and F forp and r so that each pair are distinct.

Negate p . This means, find the opposite truth value.

~p Vv risaconjunction. A conjunction is true only when both statements that form it are true. 4 v r will be true only
when both ~p and r are true.

T|T|F| F
TIF[F| F
FlT[1] T
FIF[T] F
ANSWER:

TIT|F| F
TIF|F| F
FlT[T1 ] 71
FIF[ T] F
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2-2 Logic

30, — g~

SOLUTION:
Add T and F to the columns for g and r so that each pair distinct. Negate both ¢ and r. To negate, find the opposite
truth value. If q is T, then ~q is F. ~q A ~r is a conjunction. A conjunction is true only when both statements that

form it are true. Thus, ~q A ~r is only true when ~q and~ r are true.

g| 1| ~q| ~r | ~gar

TIT|F|F| F
TIF[F|T| F
FIT|T[F| F
FIF[T][T] T
ANSWER:

TIT|FIF| F
T[F]F]T] *
A EA
FIEL Y 171 T
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2-2 Logic

31. WATER SPORTS Refer to the Venn diagram that represents the number of students who swim and dive at a high

school. o
Swimming and Diving
Swim Dive

19 | 3’_'4\

a. How many students dive?
b. How many students participate in swimming or diving or both?
€. How many students swim and dive?

SOLUTION:

a. The number of students that dive are represented by the students in the dive circle which is made up of students
that do both and only dive. The number of students who participate in both activities is 3 and the number of students
who participate only in diving is 4.

So, the number of students participate in diving is 3 + 4 or 7.

b. To find the students that do either or both, find the union of the sets. The number of students who participate in
swimming or diving or both is 19 + 3 + 4 or 26.

c. To find the number of students that participate in both activities, find the intersection. The number of students who
participate in both activities is 3.

ANSWER:

a7
b. 26
c.3
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2-2 Logic

32. CCSS REASONING Venus has switches at the top and bottom of her stairs to control the light for the stairwell.
She notices that when the upstairs switch is up and the downstairs switch is down, the light is turned on.

a. Copy and complete the truth table.

Position of Switch Light
upsar on

up

up down T

b. If both the upstairs and downstairs switches are in the up position, will the light be on? Explain your reasoning.
C. If the upstairs switch is in the down position and the downstairs switch is in the up position, will the light be on?
d. In general, how should the two switches be positioned so that the light is on?

SOLUTION:
a.
tpstis os
up up F
up down T
down up T
down down F

b. Since the light is on when the upstairs switch is up and the downstairs switch is down, when both switches are
up, the value is false in the light on column.

c. Since the light is on when the upstairs switch is up and the downstairs switch is down when the upstairs switch is
down and the downstairs switch is up, the value is true in the light on column.

d. The light is on when switches are in opposite positions.

ANSWER:
a.
upian o
up up F
up down T
down up T
down down F

b. No; when both switches are up, the value is false in the light on column.
c. Yes; when the upstairs switch is down and the downstairs switch is up, the value is true in the light on column.
d. The light is on when switches are in opposite positions.
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2-2 Logic

33. ELECTRONICS A group of 330 teens were surveyed about what type of electronics they used. They chose from
a cell phone, a portable media player, and a DVR. The results are shown in the Venn diagram.
a. How many teens used only a portable media player and DVR?
b. How many said they used all three types of electronics?
. How many said they used only a cell phone?
d. How many teens said they used only a portable media player and a cell phone?
e. Describe the electronics that the 10 teens outside of the regions own.

Type of Electronics Used
Portable Medla

Cell Phone

SOLUTION:

a. To find the number that only used both a portable media player and DVR, find the intersection of a portable
media player and DVR, but no cell phone. The number who used both media player and DVR is 50.

b. To find the number that used all three, find the intersection of all three. There are 40 that use all three.

c. To find the number that only used cell phones, find the number that are in cell phone but not in a portable media
player or DVR. The number who used only a cell phone is 110.

d. To find the number that only used both media and cell phone, find the intersection of MP3 and cell phone, but not
DVR. The number of teens who used both a portable media player and cell phone is 20.

e. The students outside the circles do not use a portable media player, DVR or cell phones.

ANSWER:

a. 50

b. 40

c. 110

d. 20

e. These teens do not use any of the listed electronics.
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2-2 Logic

Construct a truth table for each compound statement. Determine the truth value of each compound
statement if the given statements are true.

4. p n{q M r); p.g
SOLUTION:

P/ (g/r) is a conjunction. A conjunction is true only when all the statements that form it are true.

First find g/ 7, then find p/\ (g T)

P q r gar | pAalgarn
T T T T T
T F T F F
T T F F F
T F F F F
F T T T F
F F T F F
F T F F F
F F F F F

Ifp and q are true, then the statement is true if r is true false if r is false.

Ifp and q are true, then the statement is true if r is true and false if r is false.

ANSWER:
P q r gar | pAalgarn
T T T T T
T F T F F
T T F F F
T F F F F
F T T T F
F F T F F
F T F F F
F F F F F
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35. Fﬂ{-—- g r):p.r
SOLUTION:

p /i (~g Vv r)is the conjunction of a disjunction. First negate q. Then find the disjunction with r. It will be true when

either ~q or r are true. Then find the conjunction withp . It will be true with bothp and ~g % " is true.

P 9 | ~a | r | ~qvr |pAl~gva
T T F T T T
T F T T T T
T T F F F F
T F T F T T
F T F T T F
F F T T T F
F T F F F :
F F T F T F

Ifp and r are true, then the statement is true.

ANSWER:

Ifp and r are true, and q is true or false, then p A (~ g r)is true.

i
-1

~g

pPA(~gwvn

T

e R R I s e B
M= ||| == |

i | |t ||t | | =i [

MM ===

—f | = | = = ||| =

M| M| - |-
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36. {~ pvq)z\r:q,r
SOLUTION:

Negate p . Then find its disjunction with g. ... pVg will be true when either ~p or q are true. Then find the
conjunction (~p VAT The conjunction is true only if (~p V@) is true and r is true.

A=l
e

~p

~pVv g

(~pv g ar

||| |||

||| ===
o | o | | o | | | =

T

= |=|=o]|=]|m|=]|m|=

MM T =~ T T ===

IR R o

Ifp is true or false, then (~ pvg)ar is true.

ANSWER:

Ifp is true or false, then (~ pvg)Ar is true.

~pV q

(~pv g Ar

Al || ===
el N T A e R -]
ol Bl B BB BT BT U BN A

=== ]|m|=]|m|=

M| T~ T T~

| ot |t | e | =
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37.PVi~gh~r),p.q.r

SOLUTION:

Negate both g and r, finding the opposite truth values. The find the conjunction ~q and ~r. The conjunction will be

true when both ~q and ~r are true. Then find the disjunction 2  (~g " ~7) It will be true if eitherp or

(~gA ~T) is true.

Ppla|~qg| r|~r|~gAa~r|pVvi~qAa~n
T Tl F|T|F F T
BEAEIERE; F T
BEREAERE F T
TlelTle]T T T
FlS1ElT]F F F
fF|E[T|T|F F F
FIT|F]F |7 F F
FlFr|T]f |0 T T

Ifp, g, and r are true, then the given statement is true.

ANSWER:

true
Pla|~q|r|~r|~gAa~r|pVvi~qar~n
T Tl FlT|F F T
BEAEIERE; F T
Tt F]Ee]T F T
HEAEAERE: T T
BREFIERE: F F
F P T|T|F F F
FlT|F]e |7 F F
FlF|T]F [T T T
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38. ~pA(~gn=r)ip.q.r

SOLUTION:

Negatep, g and r finding the opposite truth values. Find the conjunction ( ~g/ ~ ). It is true when both ~q and
~r are true. Then find the conjunct ~p/\ ( ~g /A ~ 7). It is true when both ~p and { ~g/ ~ 1) are true.

pl~pla |~qlr |~r| ~ga~r [pAl~qA=~n
tlelnle]xls ; ;
Tle[f|[T ][5 F ;
AREEDE F ;
TIF|F|T|F|T T ;
AEEBEBRLG ; ;
ARG ; ;
AEHEBREOE ; ;
AR ERE T T

Ifp, g, and r are true, then the given statement is false.

ANSWER:
false

-
F
Al
!
o

~r| ~ga~r | pAl~g A ~r)
F F

Ll bl bl Bl Bl Bl

| | = | =

LI RN IR

el el el el bl Bl bl
=== ==
el B Rl Ea B Bl il il
Ll bl el e sl ]
el bl bl il Bl il bl
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39. (= pvg)v=ripyg

SOLUTION:
Negatep and r finding the opposite truth value. Find the disjunction (~p V) It is true when either ~p or q is

true. Then find the disjunction (~pV @IV ~r It is true when (~pVg)or=r is true.

| ~r| t~pva@ [~pvav~n
L T

=== |
|| =|= =

|
""""""mi“m“x‘:;

'r\-|'11-|'r1|-—|'|-|-4¢:.
|

F
F
T |

7
F
F
T
T

m ™| -
— | | = V| - | TV | =
A |=]l=ml=]=l=]7

If r is true or false, then (~ pv ¢)v ~ris true.

ANSWER:

If r is true or false, then (~ pv ¢)v ~ ris true.
pl-p|l gl r]~|tcove [rpvav-n
o I I I T
A EI S FEAE F F
HEIEAEIER 1 T

[ Tlele|e]x] F T
FITITIT | F] o T
F T F V| F | 1 T
FIT|T]F|T T T
FITIF]FE[T] 71 T

40. CCSS REASONING A travel agency surveyed 70 of their clients who had visited Europe about international
travel. Of the 70 clients who had visited Europe, 60 had traveled to England, France, or both. Of those 60 clients, 45
had visited England, and 50 had visited France.

a. Make a Venn diagram to show the results of the survey.

b. Ifp represents a client who has visited England and g represents a client who has visited France, write a
compound statement to represent each area of the Venn diagram. Include the compound statements on your Venn
diagram.

. What is the probability that a randomly chosen participant in the survey will have visited both England and France?
Explain your reasoning.

SOLUTION:

a. Draw a Venn diagram for Europe. Place two intersecting circles for England and France. Of the total 70 clients
surveyed, 60 traveled to either England, France or both. Thus, 10 did not. Place the 10 outside the circles. Solve a
system of equations to find the other values.
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Europe

England

X

10

X+y +z=60,x+y =45,y +z=50. Thenx =10,y =35andz = 15.

Europe

England
10

10

b. Sincep represents a client who has visited England and g represents a client who has visited France, then the
clients that did not visit either country would be o A ~q. The clients that visited both would be p A . Clients that
visited England only would have to exclude the clients that went do France or ~g. England only clients would be p A
~q. Clients that visited France only would have to exclude the clients that went do England or ~q. France only

clients would be g A ~p.

Europe

England France

15

10
P A~q

1
C. —

2
Since 35 of those surveyed have visited both England and France and there are 70 total survey participants, the

probability that a randomly chosen participant would have visited both England and France is % or %

ANSWER:
a.
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Europe

England
10

Europe

England

10
P A~q

b.

1
C. 2 ; Sample answer: Since 35 of those surveyed have visited both England and France and there are 70 total

survey participants, the probability that a randomly chosen participant would have visited both England and France is
£ 0]‘ l .
10 2

41. REASONING Irrational numbers and integers both belong to the set of real numbers (R). Based upon the Venn
diagram, is it sometimes, always, or never true that integers (Z) are irrational numbers (1)? Explain your reasoning.

R
-’

SOLUTION:

Integers are never irrational numbers. Both belong to the real number, but they never intersect. Integers are rational
numbers, not irrational.

ANSWER:

Never; integers are rational numbers,
not irrational.
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CHALLENGE To negate a statement containing the words all or for every, you can use the phrase at least one or
there exists. To negate a statement containing the phase there exists, use the phrase for all or for every.

p : All polygons are convex.

~p: At least one polygon is not convex.

g: There exists a problem that has no solution. ~q: For every problem, there is a solution.

Sometimes these phrases may be implied. For example, The square of a real number is
nonnegative implies the following conditional and its negation.

p : For every real number X, X2 >0.
~p: There exists a real number x such that x2<0.

Use the information given to write the negation of each statement.
42. Every student at Hammond High School has a locker.

SOLUTION:

To negate a statement containing the word "every", use the phase "at least one".
There exists at least one student at Hammond High School that does not have a locker.

ANSWER:
There exists at least one student at Hammond High School that does not have a locker.

43. All squares are rectangles.

SOLUTION:

To negate a statement containing the word "all", use the phase "at least one".
There exists at least one square that is not a rectangle.

ANSWER:
There exists at least one square that is not a rectangle.

44. There exists a real number x such that ¥~ = x

SOLUTION:
To negate a statement containing the phrase “there exists", use the word "every".

2 s
For every real number x, x™ # x .

ANSWER:
For every real number X, x2#x.
45. There exists a student who has at least one class in C-Wing.

SOLUTION:

To negate a statement containing the phrase "every", use the word "no".
No students have classes in C-Wing.

ANSWER:
No students have classes in C-Wing.
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46.

47.

48.

49.

Every real number has a real square root.

SOLUTION:

To negate a statement containing the word "every", use the phrase "there exists" .
There exists a real number that does not have a real square root.

ANSWER:
There exists a real number that does not have a real square root.

There exists a segment that has no midpoint.

SOLUTION:

To negate a statement containing the phrase “there exists", use the word "every".
Every segment has a midpoint.

ANSWER:
Every segment has a midpoint.

WRITING IN MATH Describe a situation that might be depicted using the Venn diagram.

SOLUTION:

100 people were surveyed to see if they liked vanilla, strawberry, or chocolate ice cream. There were 8 people who
only liked strawberry. There were 25 people who liked both strawberry and vanilla. There were 48 people who only
liked vanilla, and there were 19 people who liked both chocolate and vanilla.

ANSWER:

Sample answer: 100 people were surveyed to see if they liked vanilla, strawberry, or chocolate ice cream. There
were 8 people who only liked strawberry. There were 25 people who liked both strawberry and vanilla. There were
48 people who only liked vanilla, and there were 19 people who liked both chocolate and vanilla.

OPEN ENDED Write a compound statement that results in a true conjunction.

SOLUTION:

For a conjunction to be true, both statements must be true.
A triangle has three sides, and a square has four sides. Both are true, so the compound statement is true.

ANSWER:
A triangle has three sides, and a square has four sides. Both are true, so the compound statement is true.
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50. Which statement about A4BC has the same truth value as AB = BC?

A msAd=msC
B msAd=mshB
CAC =BC
DAB =AC

SOLUTION:

The statement AB = BC is true since sides are congruent. We need to identify which statement has a truth value of
true.

The statement for B, m24 = m 5 has a value of false, since the angles are not equal.
The statement for C, AC = BC has a value of false, since the side do not have the same length.
The statement for D, AB = AC has a value of false, since the side do not have the same length.

The statement for A, m.A = m. (" has a value of true, since the angles have the same measure. Thus, A is the
correct choice.

ANSWER:
A

51. EXTENDED RESPONSE What is the area of the triangle shown below? Explain how you found your answer.

|
I
5in. }4in.
|
@
: 11 in. o

SOLUTION:

1
The area of a triangle is Ehk . The base of the triangle is 11 inches and the height is 4 inches, so the area is
I .2
= 1)(4) or22in“.

ANSWER:

22 |n2; The area of a triangle is Ehh . The base of the triangle is 11 inches and the height is 4 inches, so the area is

];[I 1)(4) or 22 in?..
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52. STATISTICS The box-and-whisker plot below represents the height of 9th graders at a certain high school. How

53.

much greater was the median height of the boys than the median height of the girls?
Heights of %th Graders (inches)

o — |
Girls |— _|

46 48 50 52 54 56 58 60 62 B4 BE BE 7O
F 3inches
G 4 inches

H 5 inches
J 6 inches

SOLUTION:

Median height of the boys is 63 inches.

Median height of the girls is 60 inches.

Difference =63 — 60 =3

So, the median height of the boys is 3 inches greater than the median height of the girls.
The correct option is F.

il -

ANSWER:
F

SAT/ACT Heather, Teresa, and Nina went shopping for new clothes. Heather spent twice as much as Teresa, and
Nina spent three times what Heather spent. If they spent a total of $300, how much did Teresa spend?

A $33.33
B $50.00
C $66.33
D $100.00
E $104.33

SOLUTION:

Let h, t, and n be the amount spent by Heather, Teresa, and Nina respectively.
h =2t

n =3h =3(2t) = 6t

h +t+n=%$300

Substitute.
2+t + 6t =%$300
ot =$300
£~ $33.33
So, Teresa spent about $33.33.
The correct option is A.

ANSWER:
A
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54. LUNCH For the past four Tuesdays, Jason’s school has served chicken sandwiches for lunch. Jason assumes that

55.

chicken sandwiches will be served for lunch on the next Tuesday. What type of reasoning did he use? Explain.

SOLUTION:

Inductive; sample answer: Inductive reasoning is reasoning that uses a number of specific examples to arrive at a
conclusion. Jason noticed that chicken sandwiches were served for lunch on Tuesday and assumed that the pattern

would continue, therefore he used inductive reasoning.

ANSWER:

Inductive; sample answer: Jason noticed that chicken sandwiches were served for lunch on Tuesday and assumed

that the pattern would continue, therefore he used inductive reasoning.

Identify each solid. Name the bases, faces, edges, and vertices.

Q

M 0

SOLUTION:

It has two congruent triangular bases. So, it is a triangular prism.

Bases: AMNO.APOR
Faces: AMNO,APOR.OMPR.ONQR, PONM

Vertices: M. N.Q.".O.R

ANSWER:
Triangular prism
Bases: AMNO,APOR

Faces: AMNO APOR OMPR.ONQOR. PONM

Vertices: M . N.0O.P.0, and R
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56.0 G
SOLUTION:

It has a rectangular base and three or more triangular faces that meet at a common vertex. So, it is a rectangular

pyramid.

Base: aDEFG

Faces: ODEFG ADHG AGHE AFEH  ADHE
Edges: DG.GF,FE.ED.DH EH . FH .GH
Vertices: D, E,F, G, H

ANSWER:

Rectangular pyramid.

Base: CEFG

Faces: QDEFG, ADHG AGHF . AFEH . ADHE
Edges: DG.GF,FE.ED.DH EH . FH GH
Vertices: D, E, F, G, H

L

57. K

SOLUTION:
It has a triangular base and three or more triangular faces that meet at a common vertex. So, it is a triangular
pyramid.

Base: AHJK
Faces: AHJK ARLK AKLI AHILT

Vertices: H, K, J, L

ANSWER:

Triangular pyramid
Base: AHJK

Faces: AHJK AHLE AKLI AHLT

Vertices: H, K, J, L
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ALGEBRA Solve each equation.
58. 2 -7=35
2

SOLUTION:
£—7=5

E—T1+4+7=5+7

E o
7 =12
Fr_
2(2)__2(12)
y =24
ANSWER:
24
50 3x+9=6
SOLUTION:
Ix+9=06
Ix4+9-9=6-9
3r=-3
3 3
x=-1
ANSWER:
-1

60. 4(m—5)=12

SOLUTION:
4(m-5)=12
dm-20=12
dm-20+20=12+20
4 =32
dm 32
44
m=3a
ANSWER:
8
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61. 6(w+7)=0
SOLUTION:
6(w+7)=0
tw+42=10

ow =-42

fw  —d2

6 6
w=-7

ANSWER:
—7
62.2x - 7=11

SOLUTION:
2x-T=11
x-T+7=11+7
2x=18
2 _18
2 2
x=9
ANSWER:
9

63. 2 +4=9
5
SOLUTION:
t+4=9

L+a—a=9-4

L
z =3

5(3) =59
y =25

ANSWER:
25
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ALGEBRA Evaluate each expression for the given values.

64.2y +3xify=3andx = -1

65.

66.

67.

SOLUTION:

Substitute ¥=3 and x=-1.

2v+3x=2(3)+3(-1)
=6-3

ANSWER:
3

4d —cifd=4andc=2

SOLUTION:
Substitute & =4 and ¢ =2,
dd - =4{4)-2

=16-2

=14

ANSWER:
14

m +Tnif m=4and n=-2

SOLUTION:
Substitute m=4 and n=-2.
m+Tn=4"+7(=2)
=16-14
=2

ANSWER:
2

ab=2aifa=-2and bh=-3

SOLUTION:

Substitute ¢ =-2 and # =-3.

ab—2a = (-2)(-3) - 2(-2)
=6+4
=10

ANSWER:

10
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