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Logical Reasoning and Set Theory Lesson #3:
Venn Diagrams - Part One
In the last lesson, we used the connecting words “and”, “or™, and “not” in set theory.

In this lesson we will continue to use these connecting words when we introduce
Venn Diagrams as a visual aid i illustrating the relationships between sets.

Review

The following is taken from Class Ex. #2 of the last lesson.
Consider the following two sets, subsets of the universal set of natiral numbers less than 20.

A = {natural numbers less than 20 that are divisible by 3}
B = {natural numbers less than 20 that are divisible by 5}
Using the appropriate notatdon, list the set of whole numbers less than 20 that are
a) divisthleby3 b) divistbleby> ¢) divisiblebv3and3 d) divigibleby 3 or3
A= 13,69, 135,18 B-£519153 AnB=Z 153 AUB-
2315:61 q p u ﬁ@

Venn Diagrams

The reladonships between set A, set B, and
the universal set L7 can be illustrated visually
in a Venn Diagram.

The elements of each set are marked with a dot to
distinguish them from the number of elements in
each set (see Class Ex. #4).

Notice the following points:

s The number divisible by 3 43 3 1s locared in the intersection s by eilsn of the two circles.

» The numbers divisible by 2 o7 3 are located within both circles.

* The numbers in the universal set that are
rectanzle but outside the two circles.

set A or set B are located within the

Class Ex. #1 In each of the following Venn diagrams, shade the region representing the given set.

] a)} The intersection b) The union ¢} The complement
j - | of the two sets, of the two sats, of the set 4 |
bl ig. thesetAand B. e thesetd or B. ie. the setnot 4. H
AnG ALB
7 i =
a
[ —
—
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20 Logical Reasoning and Set Theory Lesson #3: Vemn Diagrams - Fart One

ClssFe#2 | Consider the following two sets from the review on the previous page.
= A = {natural numbers less than 20 that are divisible by 3
1 L B = {natural numbers less than 20 that are divisible by 3
~;-' " Ineachof the following Venn diagrams

= lightly shade the recion representing the siven set
= describe each set in terms of 4 and/or B using connecting words where appropriate
* determine the number of elements in the set.

Some of the work has been completed as a zuide.
Shade set A Shade set B

-B
- n(4)-6 n(@)=2
Joumber of elevents

Shade set A

.5' e
ne)=19-3=16

Shadeset AUER

- A and B -A or B

alanz)- | N(AvB)=8
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Logical Reasoning and Set Theory Lesson #3: Venn Diagrams - Fart One 21

Shadeset A'M B

ot A and B
‘n(A'nB) =2

Shade set AU B"

L4

- @ or rot
/,/31/3)-;7

-noY A "omo\ not®
n(A'nB)= 1\l

Shade set A" U A

= ot A or Kot B

-n(A'vB)=/8

Shade set (AN BY

C(ANBY=AUB
s (AUBY =A'NF

Shade set (AU BY
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22  Logical Reasoning and Set Theory Lesson #3: Venn Diagrams - Part One

Cluss Ex. #3 Use the Venn diagram to list the elements
! of the following sets.

L P P0n3,9980 0-£1,7/0,243
0 Pud0-FL10f) Por0-F han8e0,a3
e) 1101P=2-L“'m3 not Q) = 231 9,9,//,/6} =

g) not P and not {J = é”,/‘j h) not Pornot (= z 217)819;////6 aq}
i) Ilm;PurQ}:éH,/é} §) not (P and Q) = 23,7,3,9,////6,3?3

k) Which two pairs of sets are identical? [

ﬁ Venn diagrams can also be used to represent the number of elements in each set and not the

individual elements, as the next class example fllustrates. The numbers in the sets are not
marked with dots, since they do not represent individual elements.

Cless Ex #4 | The diagram displays the number of students who are members I
of Smdents’ Council (8) and the number of smudents who are
on the Yearhook Committee (¥).

o How many students are

a) on Students’ Council? |9+3 =I5

b) on both Students’ Council and Yearbook Committes? 3

¢) onthe Yearbook Committee but not on Smdents” Council? 7

d) on Students’ Council or Yearbook Committee? 9 a | 9-"'5‘*’7

Cluss Ex. #5 In 2 homeroom of 20 smdents, 15 take Marth. 12 take Social, and 10 take Math and Social.
! Show this information in a Venn diagram. How many students take neither Math nor Social?

,* | 7 90_5_,O_g=5
15-10 -l'axeomy math=5
12 -10 take only socal-Q
2, 10 take b¥rh =10

d0-1T7=3 take nea‘+:;,-:
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Logical Reasoning and Set Theory Lesson #3: Venn Diagrams - Fart One 23

ClassErts | Ina survey of 400 households, 285 had personal video recorders (PVEs) and
! 320 had mult-function printers (MFPs). 63 households did not have PVERs or MFPs.

: . ® Let Prepresent the set of households with a PVR.
“wlm s T et M represent the set of households with an MFP.
= Let x represent the mumber of households that have both a PVE and an MFP

a) Mark v and 63 in the appropriate paris
of the Venn diagram.

b) Write an expression for the number of households who
have a PVE and not an MFP. Write this expression i
the appropriate part of the Venn diagram.

¢) Write an expression for the number of households who have an MFP and not a PVE.
Write this expression in the appropriate part of the Venn diagram.

%30-x
d) Form an equation in x and determine the number of households in the survey who had
both an MFP and PVR.

fotal # =400

-X + 06068 =400 .
-e6®” et (X =268
T o X368

Complete Assignment Questions #1 - #12

Assignment

1. Consider the Venn diagram shown.
List the slements of the following sets:

a) M= W
b) Mand N

¢) MorN x. e

d) not M
e) notN

f) not (M and N)
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24  Logical Reasoning and Set Theory Lesson #3: Venn Diagrams - Part One

2.

N

Using the Venn diagram in question #1, which sets are represented by:

a) {r.s.t.v} b) {p.g} c) Ju.w,x}

Consider the set of prime numbers less than 20. 7
LetA={3,57.11,19} and B={2.3.7,13}.

a} Complete the Venn diacram to illustrate
this information.

b) List the members of the following sets:

i) AandB ii) AorB

iii) not4 iv) not{dorB)

The diagram displavs the number of zirls who are
members of the school soccer team (5) and the school
volleyball team (V).

How many girls are:

a) onboth teams?

b) on the soccer team and not on the volleyball team?
c) ononly one team?

d) on the soccer t2am or on the volleyball team?

Of the smdents in Grade 12 at a certain high school, 76 are enrolled in physical education,
24 are enrolled in music, and 10 are enrolled in both physical education and music. If there
are 13 smdents in Grade 12 who are not enrolled in physical education or music, how many
students are in Grade 127
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Logical Reasoning and Set Theory Lesson #3: Venn Diagrams - Fart One 25

6. All the students in a class of 33 take Physics or Chemistry or both. 29 take Chemistry
and 15 take Physics. How many take both?

7. Ina school survey, it was found that 140 smudents had a cell phone or a tablet.
If 36 smdents had a cell phone and 70 students had a tablet, how many smdents had both?

B. Ineach Venn diagram below, sketch two sets 4 and B satisfving the given condition.
a) ACE by BCA ¢} Aand B are disjoint sets

9. The Venn diacram shows the number of students who did English homework, Math
homework, or Social homework on the weekend. None of the smudents did homework for
any other subject. How many students did

a)} English homework ? English Math
b) only English homewaork?

¢) English homework and Social homework? o
d) English homework or Math homework?

e) Math homework and not Social homework? @

f) homework for only one subject?
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26 Logical Reasoning and Set Theory Lesson #3: Venn Diagrams - Part One

YR 10. If F = {quadrilaterals that have 4 equal sides} and () = {quadrilaterals that have 4 equal
Choice angles}. then a wapezoid with only one pair of parallel sides is an element of which of the
following sets?

A, Pand( B. PandnotQ
C. notFand( D. notPandnot(
Use the following information to answer the next two guestions.
The Venn diagram illustrating U
sets A, B, and C has been divided C
into five non-intersecting regions. Regoind
Region 3
11. The region(s) representing the set (A4 L B) is/are
A. Region3 B. Regionsdand 5
C. Regions1,3,and5 D. Regions1,3.4,and3
Npraege]12.  The set A" M B can be represented by one region. This region number is
Response
{Record vour answer in the numerical response box from left to right.) @
Answer Key
1. a) {p.q.t} by {i} ¢) {p.q.7.5.t,v}
d) {r.s.u.v,w. ] e) {p.q.u,w,x} £) {p.g.r, 5w v, w5}
2. a) N b} M and not &V ¢) not M and not N or not (M or N}
3. a) b) i) {3,7} i) {2,3.,5, 7 11,13, 19} iii} {2, 13, 17} iv) {17}
T
i7.
4. a) 2 by 13 c) 5. 105 6. 9 7. 16
8. a) ACBH ¢) Aand F are disjoint sets

9, a) 18 b) 11 c) 0 d 3% e I f) 46
10. D 11. B 12, 5
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