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(b) AB — negative
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(c) B — negative
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(d) AB — positive
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(€) B — positive
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(f) O — positive
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(9) O - negative
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Let A be the set of person with *A antigen’, B for ‘B Antigen' & Rh for Rh antigen'
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Since 15 patients had all three antigens, place it in the area which belongs to all three
regions. 17 had A and B and 15 had all the three. Hence 17 — 15 =2 patients had only A
and B antigens. Place it in the region common only to antigen A and B, since 16 patients
had A and Rh antigens. Therefore 16 — 15 = 1 had just A and Rh antigens. Since 22
patients had B and Rh antigens, therefore 22 — 15 = 7 had only B and Rh antigens. Now
25 have antigen A, So 25— (2 + 15+1) =7 had only A antigen. Similarly only B antigen
27-Q+15+7)

27-24

3

30-(15+1+7)

30-23

7

12 had none of the antigens, place it in the region outside the three circles.

Similarly only Rh antigen
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(a) Number of patients represented =

F243+1+15+747+12
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(b)  Number of patients had exactly one antigen=7+7+3
—17
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() Number of patients had exactly two antigens =2+ 1 +7=10
(ie. Aand B~Rh, or A and Rh—B or B and Rh— A)
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(d)  Number of patients had O positive blood =7
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(e)  Number of patients had AB positive blood = 15
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(f)  Number of patients had B negative blood =3
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(g)  Number of patients had O negative blood
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(W Number of patients had A positive blood = 1
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Here the number of people who invested in three bonds is 125
The number of people who invested in domestic and bond funds is 145

The number of people who invested in domestic and international is 200

The number of people who invested in domestic is 300

The number of people who invested in international and bond funds but not domestic is 18
The number of people who invested in bonds but not domestic or international is 35

The number of people who invested in international but not in bonds is 87
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Venn diagram for the given data is shown below

International Domestic

Bonds
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a)
From the above figure number of people invested in international stocks is

12+75+125+18=230

Hence the number of people invested in international stocks is [230)
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)

From the above figure number of people invested in bonds but not in international stocks is

5+20
s
Hence the number of people invested in bonds but not in international stocks is [73]

n(bonds)~ n(international)
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)
From the above figure number of people who did not invested in bonds is.
n(international U domestic) - n(bonds) =12+75 +80
=167
Hence the number of people who did not invested in bonds is [167]
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d)
Number of people who invested in international or domestic is
n(international U domestic) = n (international)+ (domestic) - n(international (| domestic)
=(12475+125+18)+(80+20+75+125)~(75+125)

=12475+125+18+80+20

=330
Number of people who invested in international or domestic is [330]
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The total number of partnerships in set 4 are 75,071 + 24,389 + 37,023 + 86, 749 = 223,232
. This implies that the value of n(4) is 223,232.

The total number of partnerships in set C' are 75,071 + 67,561 — 142, 632 . This implies the
value of 2(C) s 142,632.

There are 5 rows and 3 columns in the table. The second and third column represents the sets 4
and B respectively.

Set A is column 2 and set C' is row 2. Therefore, the intersection of sets A and C' gives the
number of elements in row 2 and column 2.

The number of common element in set 4 and set C' is 75,071. This implies that the value of
n(ANC) is75071.

For the two sets A and C' the addition rule for counting is expressed as
n(AUC) = n(4) +n(C) —n(ANC) .

Substitute the values of (4) 2(C) and (AN C) in the formula to calculate the number of
elements in the union of set 4 and set C'.

The total number of partnerships in the union of set 4 and C' is 280,793.

223,232 + 142,632 — 75,071 = 290,793
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There are five rows and three columns in the table. The third row denotes the set M and the fourtt
row denotes the set TV .

The union of the sets M and W gives all the number of elements which are present in row 3 and
row 4.

Add all the number of elements that are present in row 3 and row 4.

24,380 + 42,386 + 37,023 + 45,369 — 149,167
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There are 5 rows and 3 columns in the table. The fifth row and third column represents the sets &
and B respectively.

The intersection of sets B and B gives the number of elements present in row 5 and column 3.

From the table, it is observed that the number of common element in set R and set S is 81,878.
Therefore, the number of elements in the intersection of the set R and B is 81,878.

81,878
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The complement of set ' contains the elements outside the set C' .

The number of partnerships which do not lie in the set C' are 24,389, 42,386, 37,023, 45,369,
86,749 and 81,878.

Add 24,389, 42,386, 37,023, 45,369, 86,749 and 81,878 to calculate the number of partnerships
which lies in the complement of the set C' .

24,389 + 42386 + 37,023 + 45. 369 + 86, 749 + 81, 878 — 317, 794
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There are 5 rows and 3 columns in the table. The fifth row and third column represents the sets /2
and B respectively.

The total number of partnerships in set B  is 67,561 + 42,386 + 45,369 -+ 81,878 = 237,194 .
This implies that the value of (B) is 237194.

The total number of partnerships in set R is 86, 749 + 81,878 = 168, 627 . This implies the value
of n(R) is 168,627.

The intersection of sets B and R gives the number of elements present in row 5 and column 3.

The number of common elements in set B and set R are 81,878. This implies that the value of
n(BNR) is 81,878.

For the two sets B and R the addition rule for counting is expressed as

n(B U R) = n(B) + n(R) — n(B N R) ,where n(B) is the number of element in set B , n(R)
is the number of element in set &, n(B U R) is the number of element in set B U R and

n(B N R) is the number of element is set BN R .

Substitute the value of n(B) ,n(R) andn(B N R) in the formula to calculate the total number of

elements in the union of set B and set R .

The total number of partnerships which lie in the union of set B and set R is 323,943.

237,194 + 168,627 — 81,878 — 323,943
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There are five rows and three columns in the table. The fourth row denotes the set @ and the fifth
row denotes the set R .

The union of the sets W and R gives all the number of elements which are present in row 4 and row
5.

Add all the number of elements that are present in row 4 and row 5.

37,023 + 45, 369 + 86,749 + 81,878 — 251,01
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The number of common element of set M and set 4L gives the number of elements in the
intersection of set M and set 4 .

From the table, it is observed that the number of common element in set M and set A is 24,389,

Therefore, the number of elements in the intersection of the set M and 4 is 24,389.

24,389
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The complement of set W' contains the elements outside the set W .

The number of partnerships which do not lie in the set TV are 24,389, 42,386, 75,071, 67,561, 86,749
and 81,878.

Add 24,389, 42,386, 75,071, 67,561, 86,749 and 81,878 to calculate the number of partnerships which
lies in the complement of the set TV .

24,389 + 42,386 + 75,071 + 67,561 + 86, 749 + 81,878 — 378,034
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Suppose the data s as below
The number of people who caught at least one walleye is 124

The number of people who caught at least one smalimouth is 133

The number of people who caught at least one yellow perch is 146

The number of people who caught at least one walleye and one smallmouth bass is 75

The number of people who caught at least one walleye and one yellow perch s 67

The number of people who caught at least one smalimouth bass and one yellow perch is 79
Now the number of people who caught only walleye is 124 - (30 +45+22) =27

The number of people who caught only smallmouth bass is 133 (30+45+34) =24

The number of people who caught only smallmouth bass is 146 — (22 +34+45) =45
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“The total number of males and females living an exciting lfe are 435 and 510 respectively.
Add 435 and 510 to calculate the total number of exciting adults that is 7:(E)

435+ 510 = 945
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 The table consists of four rows and three columns. Set D' represents the fourth row and set F' represents
the third column

« The total number of males and females living a dull lfe are 38 and 55 respectively.
« The intersection of sets D and F_gives the number of elements that is present in row 4 and column 3.

« The intersection of the set D and F' comprises those females who are living  dullife. Therefore, the
number of respondents in the intersection of the set D and F is 55

55
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» The table consists of four rows and three columns. Set B represents the second row and set M
represents the second column,

« The number of elements in set B are 435 + 510 = 945 _This implies that the value of n(E) is 945

« The number of elements in set M are 435 + 357 -+ 38 — 830 _ This implies that the value of n(M) is
830,

« The number of elements present in the position of row 2 and column 2 gives the number of common
elements in set B and set M i.e 435 This implies that the value of 7(E N M) is 435,

« Forthe two sets £ and M the addition rule for counting is expressed as
n(EUM) = n(E) + n(M) — n(E N M)

« Substitute the values of 2(E) , (M) and n(E N M) in the formula to calculate the number of
respondents in the union of set £ and set M

n(EUM) = 945 + 830 — 435
— 1340
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« The complement of set £ contains the number of elements outside the set £
« The number of respondents which do not lie in the set B/ are 257, 478, 38 and 55.

« Add 357, 478, 38 and 55 to calculate the number of partnerships which lies in the complement of the set E

357 4478 + 38 + 55 = 928




image41.png
« The table consists of four rows and three columns. Set D' represents the fourth row.
« The number of elements presents in row 2 gives the number of elements in set D'
« The total number of males and females living a dul lfe are 38 and 55 respectively.

« Add 38 and 55 to calculate the total number of adults living a dullite that is 72(D)

38 +55=93




image42.png
 The table consists of four rows and three columns. Set 2 represents the third row and set M represents
the second column

« The number of elements present at the position of row 3 and column 2 gives the total number of common
elements in sets R and M

« The total number of males and females living a routine life are 357 and 478 respectively.

» The number of common element in sets R and M  is same as the intersection of the set R and M
Therefore, the number of respondents in the intersection of the set 2 and M is 357

357
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« The number of elements in set D is 38 + 55 = 93 _ This implies that the value of (D) is 93.

« The number of elements in set F' are 510 + 478 + 55 = 1043 _ This implies that the value of n(F) is
1043.

« The table consists of four rows and three columns. Set D' represents the fourth row and set F' represents
the third column.

« The number of elements present at the position of row 4 and column 3 gives the total number of common
elements in sets D and F' which is equal to 55.

« The common elements in set D and set F'_ are 55 which implies the value of (D N F) is 55

« Forthe two sets D and F_the addtion rule for counting is expressed as
n(DUF) =n(D) +n(F) — n(DNF)

« Substitute the values of (D) yn(F)) and 7(D N F) in the formula to calculate the number of
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« The complement of set R contains the elements outside the set /&
« The number of respondents which do not lie in the set R are 435, 510, 38 and 55.

« Add 435, 510, 38 and 55 to calculate the number of partnerships which lies in the complement of the set B

435 + 510 + 38 + 55 = 1038
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The complement of set R contains the elements outside the set 1 .
The number of respondents which do not lie in the set /2 are 435, 510, 38 and 55.

Add 435, 510, 38 and 55 to calculate the number of partnerships which lies in the complement of the
setR.

435+ 510 + 38 + 55 = 1038





image46.png
 There are eight rows and three columns in the table. The second row denotes the set C'S” and the third row
denotes the set V.S

« The union of the sets C'S and V'S gives all the number of elements which are present in row 2 and row 3.

 Add all the number of elements that are present in row 2 and row 3.

86 + 78 + 176 + 167 = 507
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Venn diagram is shown below

walleye smallmouth

low perch
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« The intersection of the set C'S U V'S andset F' represents all the females who are completely
satisfied or very satisfied with their job.

« The union of the sets C'S and V'S gives all the number of elements which are present in row 2 and
row3.

« The number of females who belong to the set C'S and V'S are 78 and 167 respectively.

« Add 78 and 167 to calculate the total number of females who belong to the intersection of the set
CSUVS andset F .

78 + 167 = 245
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The intersection of the set CS U V'S and set ' represents all the females who are completely satisfied or
very satisfied with their job.
The total number of females who are very satisfied and completely satisfied is 245.
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« From the table, it is observed that the there are 86 males and 78 females in set C'S and 176 males
and 167 females in set V.S .

« Inset F'S, 149 males and 144 females.

« Add all the males and females in the three sets to calculate the total number of elements in the union
of sets CS, VS and F'S .

n(CSUVSUFS) =86+ 78 + 176 + 167 + 149 + 144
= 800
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« The intersection of the set (C'S U V.S U F'S) and the set M represents all the males who belong
totheset CS ,VS and F'S .

+ The number of males who belong to the set S , V'S and F'S are 86, 176 and 149 respectively.

« Add 86, 176 and 149 to calculate the total number of males who belong to the intersection of the set
(CSUVSUFS) andset M .

86 + 176 + 149 = 411
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The intersection of the set (C'S U V'S U F'S) and the set M
represents all the males who belong to the set C'S , V'S and F'S .

The total number of males who are completely satisfied, very satisfied or
fairly satisfied is 411.
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« From the table, it is observed that there are 20 males and 32 females in set F'D . Set VD contains
9 males and 11 females.

« There are 3 males and 4 females in set CD .

« Add all the males and females in the three sets to calculate the total number of elements in the union
ofsets FD , VD and CD .

20+32+9+11+3+
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« The intersection of the set FD UV D UCD andset F represents all the females who belong to
theset FD ,VD and CD .

« The number of females who belong to the set F'D , VD and CD are 32, 11and 4 respectively.

« Add 32, 11and 4 to calculate the total number of females who belong to the intersection of the set
FDUVDUCD andsetF .

324+11+4=47
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The intersection of the set FD U VD UCD and the set F' represents all the males who belong to the set
FD,VD andCD .
The total number of females who are fairly dissatisfied, very dissatisfied and completely dissatisfied is 47.
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« From the table, it is observed that there are 20 males and 32 females in set F'D . Set VD contains
9 males and 11 females.

« There are 3 males and 4 females in set CD .

« Add all the males and females in the three sets to calculate the total number of elements in the union
ofsets FD , VD and CD .

20+32+9+11+4+3+4=T9
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« The intersection of the set FD UV D UCD andset F represents all the females who belong to
theset FD ,VD and CD .

« The number of females who belong to the set F'D , VD and CD are 32, 11and 4 respectively.

« Add 32, 11and 4 to calculate the total number of females who belong to the intersection of the set
FDUVDUCD andsetF .

324+11+4=47
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a)
Total number of people is

27+30+45+22+24+34+45=227
Total number of people is [227]
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The intersection of the set FD U VD UCD and the set F' represents all the males who belong to the set
FD,VD andCD .
The total number of females who are fairly dissatisfied, very dissatisfied and completely dissatisfied s 47.
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The formula of union rule is 2(E U F) = n(E) +n(F) — n(E N F) where, n(E) is the number of
elements in set E, n(F) is the number of elements in set F' \)n(E\cap F)\) is the number of elements in set
ENF andn(E U F) is the number of elements in set E U F

The union rule states that the number of elements in the set £ U F is equal to the set of elements in sets £
or F' or both the sets.
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Total (13)

Neither: 4
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« The number of elements in the common region for the set 4 and B is 4.

« The number of elements in set -4 is 5 and the number of elements in st B  is 8.

« The number of elements which belongs only to the set A is5 —4 = 1.

« The number of elements which belongs only to the set B are 8 —4 =4 .

+ The union of the sets 4 and B contains the number of elements in sets 4 or B or both.

« Add 1,4 and 4 to calculate the total number of elements in the union of the set 4 and B .

1+4+
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« Consider the number of elements in the common region of set 4 and B as T .
« The number of elements which belong only to the set A is represented as 12 — = .

« The number of elements which belong only to the set B is represented as 27 —

« The total number of elements in the union of the set 4 and B  is represented as
(12-2)+z+(27—2).

« Equate the expression (12 — ) +  + (27 — ) to 30 and solve the equation for Z to calculate
the number of elements in the common region of 4 and B .

12-z+z+27T—-2=30
39—z =30
x =39 —-30

=9
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+ Consider that the number of elements in the set 4 is represented as .

« The total number of elements in set B is 7.

« The total number of elements which belongs only to the set B is 7 —3 = 4.

« The total number of elements which belongs only to the set 4 is represented as = — 3 .

« The total number of elements in the union of the set A and B is represented as (z — 3) +3 + 4.

« Equate the expression (¢ — 3) + 3 + 4 to 30 and solve the equation for  to calculate the number
of elements in the set A .

z—-3+3+4=20
r=20-4
z =16
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+ Consider that the number of elements in the set B  is represented as Z .

« The total number of elements which belongs only to the set 4 is 13 —5 =8 .

« The total number of elements which belongs only to the set B  is represented as z — 5 .

« The total number of elements in the union of the set 4 and B is represented as (& —5) +5+ 8.

« Equate the expression (Z — 5) + 5 + 8 to 35 and solve the equation for  to calculate the number
of elements in the set B .

z—-5+5+8=35
r=35-8
T =27
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The number of common elements of set A and B is 12, Therefore, the number of elements in set 4
butnotin B is 26 — 12 = 14 that is 14 elements.

The complement of B  is 30. The number of elements in B is 48 — 30 which is 18.
The total number of elements is 48. So, the number of elements in set B but notin A is 18 — 12 = 6.
The formula of addition rule for counting is (A U B) = n(4) 4+ n(B) — n(AN B) . Heren(A) is the

number of elements in set 4, 7(B) is the number of elements in set B, 7(4 U B) is the number of

elementsinset 4, set B or both and 72(4 N B) s the number of common elements in set 4 and set
B.
Substitute n(4) = 26 ,n(B) = 18 and n(A N B) = 12 in the formula of addition rule for counting to

caloulate the number of elements in 4 U B .
n(AUB)=26+18 12

=44 -12
32
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Subtract the elements of set 4 and set B from the total elements to calculate the number of elements
that does not belong to set A and set B .

n(U') = n(U) = n(AUB)

=48 - 32
16
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The formula of addition rule for counting is (A N B) = n(4) + n(B) — n(AU B) where, n(4) is
the number of elements in set A , (B) is the number of elements in set B , (A U B) is the number
of elementsinset 4 , set B or both and (A N B) is the number of common elements in set 4 and
set B .

Substitute n(4) = 28, n(B) = 12 and n(A U B) = 30 in the formula of addition rule for counting to

calculate the number of elements in 41 B .

n(ANB)=28+12-30
—40-30
—10

The number of common elements of set 4 and B is 10. Therefore, the number of elements in set 4
but notin B is 28 — 10 = 18 that is 18 elements.

The number of elements in set B but notin A is 12 — 10 = 2 that is 2 elements. Since the
complement of A has 19 elements and there are 2 elements in the set B . Therefore, there are a total of

9 —2 =17 elements which do not belong to 4 or B,
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b)
Number of people who caught at least one walleye or one smalimouth

n(walleyeUsmalimouth) = n(walleye) + n(smallmouth) - n (walleye Nsmallmouth)
=124+133-75
=182

Number of people who caught at least one walleye or one smalimouth is [12]
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The formula of addition rule for counting is (4 U B) = n(A4) + n(B) — n(AN B) .Here, n(4) is
the number of elements in set A , (B) is the number of elements in set B , (A U B) is the number
of elements in set A , set B or both and (A N B) is the number of common elements in set A and
set B

Substitute n(A) = 8, n(A U B) = 17 andn(4 N B) = 3 in the formula of addition rule for counting
to caloulate the number of elements in set B .

17=8+n(B) -3
—n(B)=5-1T
n(B) =12

The number of common elements of set 4 and B is 3. Therefore, the number of elements in set A but
notin B is8 —3 =5 elements.

The number of elements in set B butnotin A is12 —3 = 9 elements.
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The sum of n(A’ U B') and the number of elements in the intersection of A and B gives the elements
in the universal set.

n(U) = n(4'UB) +n(An B)

21+3
=24

The total number of elements is 24.

Subtract the elements of set 4 U B from the total elements to calculate the number of elements that
does not belong to set 4 and set B .

n(U') = n(U) - n(AUB)

=24-17
7
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)
The people who caught only walleye is

27]





image6.png
(a) A — negative




