FOM 12 Practice Test
Chapter 3 — Set Theory & logic

Name:
Block:
Multiple Choice
Identify the choice that best completes the statement or answers the question.
__D 1. Which Venn diagram correctly represents the situation described?
Rahim described the set as follows:
* M = {all of the foods he eats}
* D = {his favourite desserts}
* V= {his favourite vegetables} This weans Phat the frot &
» F'= {his favourite fruits} decsert susets should O\IGF\GP i
Assume Rahim likes some fruit for dessert.
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% 2. What is true about the conditional statement below?
“If tomorrow is Monday, then today is Sunday.”

_A. The inverse and contrapositive are true but the statement and converse are false.
B.| The statement, converse, inverse, and contrapositive are all true.
. The converse and inverse are true but statement and contrapositive are false.
D. The statement and contrapositive are true but the inverse and converse are false.

Trverse = Both hypothesis and conclusion oce Neso&ed.
Comerse> Hypothesis ond Conclusion switched
COT\'\TO'DOSH'NE — Hypo‘“\esis & Conclusion of Copvesse s\-a’remerﬂ‘ are ﬂEﬁC([‘Ed
LoMNe(SE ;

“I{ tomorfow 1S Monday fhentadey 1= Sunday

TROE
Trvecse - L tomarrow 1S NOT Monday then today is NOT Soncbj"—%v IRUE

Conve(se: “Ie +odo\/ S SM‘\C\O\/ Hhen '\'OW\O(' ow s MOﬁdO\j” = TRUE
Contrapositive: ™ I€ todoy s NOT Sarday then Yomorfow s NOT Monday” =5 TRUE



D 3. Which statement is true?

. . No. Thete dre same wods in
A. The English 1 d the F hl d t sets. -
e English language and the French language are disjoint sets common. (cofé ,bo ue-l-\

B. Hockey equipment and lacrosse equipment are disjoint sets. Noy. exomple: olmes > \otrosse
.C. Band instruments and orchestral instruments are disjoint sets. Ng. example ™ drums
\2_, Linear equations and quadratic equations are disjoint sets. \{ |- < An eguction Cannat be
ooth Wneas and Qooc\ga-\-\c :
Consider the following Venn diagram of foods we eat raw or cooked.
Use the diagram to answer questions #4-6

aoa\ie

| “This, means find the number of elements
_‘.D 4. Determine n(HN C). | <et 1 @ C ( Th—=—"\5 = Hhe 0\|€('|01:p'\n3 38&'\"\01\\
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‘b 5. Determine H N C. TH‘S means g‘vﬂe SU\OSG‘l‘ OIY\ e\emexﬁS Hat
ace elemenfs of =t H AND C.

A. {fish, spinach, apples, cucumber, lettuce, chicken, pork, rice, pasta, potatoes }
B. {chicken, pork, rice, pasta, potatoes}
C. {cucumber, lettuce}

]I_\ {fish, spinach, apples}



QA 6. Determine n(H U C). ’rhls MEeaN's Q\ﬂd H!\Q nUMbef O"? e\emef\‘l’S
A 2 Prat ave in set H ok C.

\ﬁ;o—l (which 1= all of Hhem)

( : 7. There are 28 students in Mr. Connelly’s Grade 12 mathematics class.
The number of students in the yearbook club and the number of students on student council are
shown in the Venn diagram. Use the diagram to answer the following question.

C (Mr. Connelly’s class) How many students are in at least one of the
yearbook club or on student council?
A 2 Neasbook | Student Counci\,or Yocth
B. 5
fomy S+ \+r2 =7
D. 7
Y (yearbook club) S (student council)

A 8. Consider the following two sets:
« C={-10,-8)=6]-4,-2,[0]2, 4]6]8, 10}
*B= {9|___l—3,|_3,\E9 12}

Determine n(C N B).

[A. 3| This weans Gad the number of elements that oce elements

B. 8 of set C AND D.
C. 11
D. 19



C 9. Consider the following two sets:
«C=1{-10,-8,-6,-4,-2,0,2,4,6,8, 10}
*B=1{9,-6,-3,0,3,6,9, 12}

Determine CUB. —> List the set of elements that are elements &
~Tisnat
A 3,4,5,6,7,8,9,10, 11, 12})(%63‘ QOQB

A. {-10,-9,-8C7)6,-5,—4,-3,-2,-1,0,1,2,

B. {-10,-9,-8,—6 4 -3.-2.0,2,3.4,6(7)9, 10X 7 i< not in eifhec set
[C.1{-10,-9,-8,-6,-4,-3,-2,0,2,3,4,6,8,9,10, 12} ./

D. {-10, 9@ 6,4, -3, -2, 0,2,3 4,6,7,9,10 12}y

Z71s nat in either et RorC

C 10. The three circles in the Venn diagram (P, O, and R ) contain the same number of elements.

Which set of values is true for p, ¢, and 7? use ophons lbelow g +rial /C(TOF
1o find the vales that esult n each circle
P R \"0‘"“3 the <ame number of
A. p=11,q=11, elements.
B. p=7,g=8,r=2 en
W) |
w D. p=14,9=13,r=7
Q

[ ) 11. A summer camp offers canoeing, rock climbing, and archery. The following Venn diagram
shows the types of activities the campers like.

Use the diagram to determine n((R N A) \ C).

A. 14 Find the number of

e 5 elements Hhat ace in
D8] ol <ets R AND A

ot not C.




A 12. A restaurant offers Chinese, Thai, and Korean food. The following Venn diagram shows the
types of food the customers like.

Use the diagram to determine n((7 N K) U C).

|§._E_| Fnd the number of’
¥ Make C: 55 E\emexﬁs in (—r AND K)

e you D % or C.
don + count A3 twice.

Y+A3+q+15+1 = ]|

: [ ) 13. Which sentence is written as a conditional statement?

A. You can fool some of the people some of the time but you can’t fool me.
B. | If you are a farmer, then you live in the country.

“C. Ifyou can’t beat them, join them.
D. You get wet if you stand in the rain.

Remempes : C_on{Jrional 5{-%¥cm ents
ofe  TIF-Then <fotements

14. Which conditional statement is biconditional?

T Biconditional means bath the conditional stotemert and converse 13 True.
A. Iftoday is Labour Day, then it is November 3. (cgrwerse 1= when the h\lpo'\f'ﬂesis

B. Ifitis October, then students are in school. and conclusion ae suyitched
C. Iftoday is Friday, then tomorrow is Saturday.
D

. Ifthere is deep snow outside, then the outside temperature is below freezing.
¥Note: Fo €Ll : L
A,‘Bs’bi‘ne A+ Conditionol statement is FALSE  (Laboow Doy s in Septemicer) -y
Converse stofements R: Conditional stakement is FALSE  (uinat oloout weekends,//hdida /evm%
0re olso FALSE. C ! Bt oce TRUE. (SQWC\G\, folless Fridoy- And Fisday oefore Saturday

l D: Conditional Statement 1s False  (Snow cold be days old ¢ currently
15. Which biconditional statement is false? el hng\

A. 12 o’clock is midnight if and only if it is not noon.
B. It is real maple syrup if and only if the syrup is made from maple sap.
C. Itis Valentine’s Day if and only if it is February 14.
W\ It is a whale if and only if is it a mammal that Iives in the ocean.
1 1 . . . - It
A. 1€ 12 o'clock 15 midni H’,‘Pnen ot IS ﬂG“f "\C}Oﬂ . CRo¥n True
AT s net noon then 12 oeleck IS "“C\”‘SM'
R:“I0 itis real mople syrup then it is moade fom maple sap.” 7 Rethh TRUE
1€ % s made Rropn maple Sap then 15 real mople svru'\:"g
; «1f s Nalentine’s Doy thenitis Fes N7, z TRUE
C “IE b is Felb I, theait 3 .Volen'i‘“e‘ Doy ’E:hﬂ\‘_ I'VQ in ¢he Oceon
D CIFit s a whole then it is o mammel - s u | Dolphins are
((I'FI:I' 1S & mammal H'\o.{‘ ’iVeS.lf\ the oceon then 1 IS whale. F7'\I-SE . also mammals

"



16. What is a contrapositive statement?

A. aconditional statement in which the hypothesis and the conclusion are switched Ti\\s o CDTfoSﬂ
B. a statement that is formed by negating both the hypothesis and the conclusion of a

conditional statement 'T;\-\s S -H\e Tniexse

a statement that is formed by negating both the hypothesis and the conclusion of the

converse of a conditional statement

a statement that is formed by inverting both the hypothesis and the conclusion of a

conditional statement ( No'\' o |03'\C0\\ s*o\-cmen'l-

SIS

17. Which statement is the converse of the conditional statement, below? )
“If tomorrow is Monday, then today is Sunday.” Swifclh h\’Po\heS\S oand
Conclusion
If tomorrow is Sunday, then today is not Monday. )
If tomorrow is not Monday, then today is not Sunday. This is the nverse
If today is Sunday, then tomorrow is Monday.
If today is not Sunday, then tomorrow is not Monday. This is the contropesitive

el

Qtotement: FALSE —»?enju\ns

. True
18. What is true about the conditional statement below? Ecm\le,(Se

“If a bird has wings, then the bird can fly.” Loverse: 1WUE

The converse and inverse are true but the statement and contrapositive are false.
The statement and contrapositive are true but the inverse and converse are false.
The statement, converse, inverse, and contrapositive are all true.

The statement and inverse are true but the converse and contrapositive are false.

SR le

Short Answer

19. Carlos surveyed 50 students about their favourite subjects in school.
He recorded his results.

Favourite Subject Number of Students

mathematics 18 ——» The Math cirdle shodd
science 15 odd+to 1R

neither mathematics nor science 20 Q\/ﬁ

Vrow \]enn D

Determine how many students like mathematics and science.

¥hec
2 Siderts like Aheve e 20 Sfmc\_erﬁs oll toog
P& Scire ‘ so if a0 dont like either that .
means 20 ke either Math
QO R aence.

B R+15=33 —> So B must
\nchS\oeen Counted twice

\oamﬂ/\ <Yayt here

(* Dadde check
that alladds to 50)




20. A music school offers lessons on 12 different instruments.

piano bagpipe guitar
(ecorden accordion CclarinetH
violin flut xylophone

Grumpety teel drum banjo

Determine the number of instruments that are played with sticks or have a mouthpiece (P U M).

Qreen = ticks n(’pUM>:7

Pink = Mauthpiece ( there are T instruments played
with edher shcks or mw\‘mﬁ\e@

21. Flightless birds include the ostrich, emu, penguin, and kiwi. Arctic birds include the snow goose,
Arctic tern, osprey, penguin, and red-tailed hawk. Determine the union and intersection of these
two sets.

\UﬂiOn — :\_’g\ F’BUAB = EOSJWiC‘f\,EmU\'pen%u'\n, k'\wi)
Snow goose, arche terh, osprey ,red-’raiLeg\w@
[ Trtersection = AND |FBAR = § Penauin?

22. Grade 12 students were surveyed about their extra-curricular activities: Thete ore |Q5 3(0(‘\9 (Al

Shderts

STEP o558 belonged to a sports team (.S)
Step 5+ 63 belonged to a band (B)
Step S« 47 belonged to a school club (C)
* 24  belonged to a sports team and a band
P D «21  belonged to a sports team and a school club
Step Q 36 belonged to a band and a school club

S‘\'E(:\ * 19 engaged in all three activities &—— St ‘f\e,(e'- S+€P 1

Use a Venn Diagram to represent the information.
How tany students belong to both a sports team and a band but not a school club?
Write your answer in set notation.

Step &+ 3e-19=11

@‘Q Step 3: J1-19=1

A“"'m Step 5:47-3-1947 =9

& g | Seeen-5-n-n=aa
Step 1: 98- A-19-§ = 3]

\We Know thew are 125 students. Soo complete he
dagram 1t shoud all odd o 185.

Sports AN bond but net clus N ((SHE) \g g 5 \




23. The city surveyed| 3000 people‘about how they travel to work.

* 1978 took public transit (P)

Step (o + 1494 drove (D) '

StepS « 818 cycled (C) The (ycle Circle should 04d. to ¥R,
<tepl « 731 took public transit and drove only
Step 3 298 took public transit and cycled only ) _
StepQ « 27 drove and cycled only (only - not public {TOHSH)

Step [ 164 used all three modes of transportation ¢— Start here .

How many people use public transit only? Use a Venn diagram to show your answes.

N (PU\O\\L Teonsit Oﬂ@

Step 3¢

RIg -298 - 164-27 =339 _
=n(P/D/c\= I

tep 6 ( / /\ 2

49y -731- 164 -27=972

Remember 3000 pecple were survewed. Tnot _
meons 94 people. don Fose. tansit, bikes, or cors.

24. Write the converse of the conditional statement below.
“If you make unleavened bread, then you make bread without yeast.”

Converse = Switdn h\{poﬂxcsx'& ¢ conclusion

“Te Yoo noke bread without tjec\ﬁ,‘fher\ Yoo
Moke unleavened byread.”

25. If the statement below is biconditional, rewrite it in biconditional form. If the statement is not

biconditional, provide a counterexample.
“If you have Canadian coin worth two dollars, then you have a toonie.”

A <totement i= biconditional if oot the stofement and the converse
are true.

Srofe ment : TRUE (&\l Canadion $2 cons ose ‘\'oon'nes\

Convers: “IF qou have ctoonie, then e have a. Conadian Com

Lot o dallars” TROE  (foomie is only vzed
‘\'O C\_\eSor-\\oe EHQ C‘c::'lr\sj

2 the stofemment s biconditional

\\\{00 ove a. Canodion coin wor)r\/\”-Fwo dc\lors ' and

only W& N \hove oo toonme.



Conver=e = statcn nypathesis & conclusion

26. Write the converse of the conditional statement below. Verify the converse or disprove it with a
counterexample.
“If an animal has eight legs, then the animal is a scorpion.”

Converse - “If an animal is o scorpion, then
the animal has 613\(\+ \eag.“

(JFFUE = SCorplons Nave eia\mL Ieas\

Problem

27. A restaurant survey asked 300 people if they preferred Indian or Chinese food.

» 146 people liked both. — Stact here - Step L
Step A« 213 people liked Indian food.
Ste P 2 + 219 people liked Chinese food.

Determine how many people did not like Indian or Chinese food.
Draw a Venn diagram to show your solution.

Step &: The Tndion Foad civcle
mos?r fotal AR (213-146 =67)
@ﬁ Step ' The. Chwese Food circle
must totol 219 (g19-146=73)
S\’e,p 4 : 300 ’.P€C>’\3\€ ex e Suwei.)ed So 'H\Q
\enn D\ogvom ot odd Ao 200, (200 -67- 46-73

=14)
\4 pecple d\d NSt
ke eHr‘ner %@6




28. Consider this statement: “You are a juror if and only if you were chosen to be on a jury.”

a) Write a conditional statement and its converse.

Conditional: ‘T Yo ae o jorer
10 oe on o Uy

Mhen t}OU were chaosen

¢ .
Convexsey “1f You were choseQJro be on aguey, then
. \
iju ore G \\uror :
b) Are the statements you wrote in part a) true or false? Explain how you know. +?J

CO“(_\('\"\OV\Q\ \S ‘\TUG — h\@(ﬁ 1S On\\/on SHUNIS AV
be on a 'J\]f\, .

CCNWE(SQ '\3‘\‘\ru€ — .lg ou Qv e C__\ﬂosom l“rlﬁen yav
cfe “on Phe \Jiry.

¢) Is the original statement true or false? Explain how you know.

/W\e GF\S\V\O\\ \O'\conc\'\ﬁoﬂal Sk&’VEmer\T '\5 ‘}‘\me
\DEL&use ‘he QOﬂd'\ﬁ'C)r\a\ § ConNerse
Gee froe

29. Consider this conditional statement:

“If .fb =a,thena<b.”

a) Write the converse, the inverse, and the contrapositive.

Converse : if g<b, then Jo = o
inverse : G F Jio 2o then o=l |
Contraposive: “1f azb,then b +a.

b) Verify that each statement is true, or disprove it with a counterexample.

: F;\SE le: a=1,b=4
Converse : FAL Counter exa?rl\;o4 i o)

MWerse - FALSE  counter exanple: o=, b=1
(¥ %1, oot a<b)

. L
Contropostie: FALSE  caunter exanple a.=% b=



