Investigative Worksheet 2: True, False and “Iffy” statements 

Topic: Use of Venn Diagrams in Deductive Reasoning
Question 1

· All students of a certain school offered either Chinese or Malay (or both) for the examination.

· No students offered both Chinese and Tamil.

· Every student who offered Malay also offered art.

Based on the information above, decide whether each of the statement below it is true, false or “iffy”. For the “iffy” statement, try to make the statement more precise so that it is true.

a. Those who offered Tamil also offered Malay

b. Those who offered Tamil did not offer art.

c. Those who did not offer Chinese offered art.

d. Those who offered Chinese did not offered art.

e. Those who did not offer art offered Chinese.

f. Those who did not offer Malay offered Tamil.

Question 2

· In a certain school all boys either join a school society or play a game (or both).

· No students who are in the school choir play games.

· All those who are not in the school choir belong to a uniformed group.

Based on the information above, decide whether each of the statement below it is true, false or “iffy”. For the “iffy” statement, try to make the statement more precise so that it is true.

a. Those who do not belong to a uniformed group are members of a school society.

b. Those who are in the school choir are also members of a society.

c. Those who do not belong to a uniformed group play a game.

d. Those who do not join a school society sing for the school.

e. Those who do not sing for the school play a game.

f. Those who are not members of a school society belongs to a uniformed group.

Comments:

Question 1: T, F, T, “iffy”, T, F

Question 2: T, T, “iffy”, F, “iffy”, T
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Venn Diagrams I

ou have probbly seen Venn diagrams. They were invented about 100

yous o by an Engish clergymanand ogician,John Vean. e oriinally i 5
Yevieot these diagrams to help lustrate clasical Greek logic proposi-

e, Bt 25 we shall see, Venn diageams are very useful in helping 10

Sen the relations between many sets of objects and aumbers

These simple diagrams can be used to get across  lot of information in
2 vory small amount of space. Let’s call one class of objects A and the
Baher 8.1 we want to refer fo something that can be either part of A
or B, we refer to the unlon of A and 8. Thisis witten A U B. Something
Tt betongs to both A and § is the intersection of A and B, writien
42 8. Everything not included in  set s alled the complement of the
Zut. Trus, everything that isn't n set 4 is alled A% Use this notation to
dentify the shaded areas in the figures below.

a 5 4 a 8

Notice the Venn
vorsal s, U. I1's assumed that A and 8 are subsets of U_ I U = il high

4 s
e stadénts, A = students wh tak sacbra, and § = students who
b Frenc, what do egions 1Y represen, (what ind of people)2 °
w
v

11U = the set of ai peop!
regions |11V represent’

gram at he right. The rectangle represents the uni-

Now suppose L = all living things, 4 = al people, and 8 = all things

with feathers. What does region | epresent?

FXTENSION! A group of 100 stdent athletes take partina est osee ifcerain
Sitamins improve their performance, Vitamin A s given to 65 students, Vitarin &
o given o 75 students. I talking among themselves they fearn that S0 sudents
vt getting both vitamins A and B, How many are geuing 10 vitamins?
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You have already seen that Venn diagrams can be used 1o classify num
s or abjects. Youve 2o seen that they can assstn finding how mary
Clements are i cach set. This investigation will show you how 10 use
Venn diagrams to help with more complicated problers. Look at the
Venn diagram on the right. The lsst Venn diagram you saw was divided

into four regions. This one i divided into_____regions because we
are comparing _____ different ses

Let's return to the problem of aibletes and vitamins. If we call the vita
s A, B, and C, thenregion, (4 1 & 1 C), describes the et of athctes.
Who take al theee vitamins. Region I1, (41 B¢ 1 C), s the set of all
athletes who take A 3nd C but not 8

Using the Venn disgrams at the right, shade the area and give the set
notation for: (1) athletes who take o feast one kind of vitamin and
(2) athletes who take only one kind of stamin,

Suppose that out of 2 ttal group of 150 athetes, i i found that

90 take vitamin A 53 take both vitamin 4 and 8
85 take vitamin & 55 take both vitamin 4 and C
97 take vitsmin C $Ttake both vitamin 8 and C

32 ake all theee vitarins.
How many take nore o the three vitamins?

Look at the Venn diagram at the top of the page. Since 32 athletcs take
1 three vitamins, place (s number in region | (4 1 8 1 C). Since 53
Sthletes take both A and 8, and of these 32also ake ., there must be

5532 = 21 who take A and 8 but not C. Similarly, ____ athletes

take A and € but not 8 [region §  athletes ake Band .

but not A (region 1V).

We have now accounted for 32 + 21 + 23 = 76 of the 90 athletes who
ok vitamin A. This leaves 90 — 76 = 14 who take A but not 8 or C.

so, athletes take 8 alone and _____athietes take C alone.

Now we can caleulate that athletes sk none of the viamins

EXTENSION! Last month Congeessman Fipflop hircd an opinion -
Soaech fiem 1o survey voter atitudes in is distict. The survey results
included the followiag figures: 80% of the voters interviewed favor gun
control, 53% favor nuclear power, 3nd 69% favor Ughterpollation imits.
Both un control ond nuclear power were favored by 21% of those
surveyed. Likewise, 46% favored both gun conteol and pollution limits,
349% favored both nuclear paver and pollution limits, and 9% favored
21 three, After studying the report overnight, the congressman sccused
the esearch fiem of not knowing what they were doing, He said the
Survey results were impossible. How did he reach this conelusion?
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Taken from old resource file. Adapted by GES 24, Aug 2001


