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use language, notation and Venn

Includes using Venn diagrams to solve

and notation

diagrams to describe sets and

problems.

represent relationships between Notation:

sets Number of elements inset A n(A)

Definition of sets: " s an element of " .

€8 " isnotan element of .." =

A= {x: xis a natural number} Complement of set A A

B={lx yky=mx+c} The empty set @

C=ixta=x=<b} Universal set 3

D=fa b c.] Ais a subset of B Ac B
A is a proper subset of B AcB
Ais not a subset of B AcB
Ais not apropersubsetof B Az B
Union of Aand B AuB
Intersection of Aand B AnB

Definitions

1. A setisa collection of objects such as letters of the alphabet, people, etc.
The objects I a set are called members or elements of that set.

2 A finite set 1s a set which contains a countable number of elements .

3. An mfimite set is a set which contains an uncountable number of elements.

4. A mmaversal set £ 15 a s=t which contaims all the available elements.

le

The empty set @ or null set { } is a set which contains no elements.

Specifications of Sets

.

-

A st may be specified by listing all 1ts members.
Thas is only for fimite sets. We list names of elements of a set, separate them by
commas and enclose them in brackets, e g {2, 3.5 T},

A set may be specified by stating a property of its elements,
ez {x x 15 an even number greater tham 3}

For understanding

https://www.youtube.com/watch?v=2TMu2cr9oDk

https://www.youtube.com/watch?v=xwK--rNDI9E

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)



https://www.youtube.com/watch?v=2TMu2cr9oDk
https://www.youtube.com/watch?v=xwK--rNDI9E

SETSANDVENNDIAGRAMS 4024
Corpiledby: Mustafa Asif

8. A szet may be specified by the use of a Venn diagram.
eg.

| (1L 11 14
NV,
For example, the Vernn diagram above represents
E = {studemnts im the class},

P = {students who study Physics},

L = {smdents who study Chenmistry ).

From the Venn diagram,

10 students study Physics only,

14 students study Chenustry only,

11 stedents study both Physics and Chemistry,
5 students do not study either Physics or Chemistry.

Elements of a Set

9. a <= O means that a iz an element of ().
b & ¢ means that b 15 not an element of O.

10. miA) denotes the number of elements Im set A.
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Equal Sets

11. If two sets contain the exact same elements, we say that the two sets are equal sets.
For example fA={1,2 3} B={3,1,2}and C ={a, b, c}.then A and B are
equal sets but A and C are not equal sets.

Subsels

1. A C B means that A 15 a subset of B.
Every element of set A 15 also an element of set B.
13. A T B means that A 1s a proper subset of B.
Every element of set A 1s also an element of set B, but A cannot be equal to B.
14. A < B means A 1s not a subset of B.
15. A & B means A 15 not a proper subset of B.

Complement Sets

16. A" denotes the complement of a set A relative to a umiversal set E.
It 15 the set of all elements in £ except those m A.

i.;‘.'.

A B

The shaded region m the diagram shows A",

Union of Two Sets

17. The wmon of two sets A and B, denoted as A 1) B 15 the st of elements which
belong to set A or set B or both.

i.;‘.'.

A B

The shaded region m the diagram shows A 1 B.
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Intersection of Two Sets

18. The mtersection of two sets 4 and B, denoted as A M B, is the set of elements
which belong to both set A and set B

\_

The shaded region im the diagram shows A M B

MUT1I9/1 1420
1 (a) Omnthe Venn diagram, shade the region represented by B M4

&
A

[1]
{b) Here 1z some mmformation about 100 peopls who visit a cafe.

32 drimk coffes ()

40 drmk tea (T

50 eat a pastry (F)

18 drmk coffes and eat a pastry
21 drmk tea and sat a pastry

(i} Complete the Venn diagram to show this information for the 100 people.

E

[2]
{ii) Find n{TUPUC)"
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2 {a) Use setnotation to describe the shaded region in the Venn diagram.

E MT19/12/10
P o

- [1]
(b) % = {x:xisapositive number}
A={x-9<x <10}
B = {x : x is an irrational oumber}
Write down an element of ANA.
- [
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SP18/02/5(b and c)

A B
E={x:x1s an imeger, 1 =x = 18 }
A= {x:xis an even nember }
B={x:xis a nmltiple of 5 }
(i} Findnd .. B).
AAPLEWET . e e [1]
(@) (a) Goven that.d B — O = {2, 6,14, 18}, list the members of .
Amswer . [1]
{b) Descrmbe the set O in words.
Amswer C={x:x1s . ST Y |

{c)

A zchool offers prano lessons and flute lessens to a group of 50 children

Of these children 28 attend prano lessons
17 attend flute lessons
12 attend nerther prano lessons nor flute lessons.

Bv drawing a Venn diagram, or otherwise, find the number of children who attend omly the piano
lessoms.

[2]
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.3, -i: 5, 6} QO/M18/12/22
01,2}
0.2}

(a) Listthe members of P N .

II 1 Iu

el
o

{0,1,
{x:x
{¥:¥

(b) Find n(P'u Q).

(€) R={z:z=x4+yp,x=eP, vy}

List the members of B
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(a) € ={x:x 1~, an integer 1 = x = 10} O/N18/21/4
A = {x:xis a factor of 20}
B = {x:xisa multiple of 4}

(i) Complete the Venn diagram.

€

[2]

(ii) State n(4 U B).
ANSWEF i eenneneeeeenes [1]

(iii) Describe in words the set A NB".
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(b) 30 people are asked what type of fuit they like.
Of these people,

* 3 zay they like both oranges and bananas
+ 12 zay they like oranges
+ B say they like neither oranges nor bananas.

({f} By drawing a Venn diagram, or otherwise, find the mumber of people who like bananas but
not oranges.

(i) Two of the 30 people are zelected at random.

Find the probability that they beth like oranges but not bananas.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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G {a) Ulsa setnotation to describe the shaded region in the Vemn diagram.

% RLTIE221/1{a and b}
E e
Arswar e [1]
(b E=4{1,2,34567,39 10 11,12}
A={x:xisafacworof 12}
B={x:xis a multiple of 2}
C'= {x 7 xis a square nomber)
() Show this information on the Venn diagram belom
£
4 B
[
|
c
2]
(i} Find nid K.
ARSWar e [1]
(iif) Find nid n{BUC))
Arzwar e [1]
(iv) One subset in the Vern diagram m part (bii) bhas no elements.
Use setf notation to describe this subses
Arzwar e [1]
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7 (a) €={x:xisaninteger ] <x< 18} M/T18/22/4(a)
A= {x:x1s a prime number}
B=1{1,2,3,4,6,9,12, 18}

(@
(ii)

(i)

(iv)

€

Complete the Venn diagram to illustrate this information.

Complete the description of the set B.

Answer B= {x:xisafactorof......... }

Find n(4 U B).
Answer
List the elements of A'NB.

Answer

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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8 (a) Inthe Venn diagram, shade the region which represents the subset A'NBNC .

£

P={14}
Po={-1,1,2}
R={%:xeﬁye@}

(i) Find n(PUQ).

(ii) Listthe members of F.

A

B | om171123

C
[1]
ANITWER e [1]
ANTWEF e 2]
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(a) ¥ ={x:x1sam mtegerand 10 < x < 20}

A= {x:xis an odd number} O/N17/22/6
E= {x :x15 a multple of 5}
(i) Fmdn{dnB).
Answer
(i) FmdA'UB.
Answer

(iii}) A mommber, r, 15 chosen at random from €.
Find the probability that r =4 U B.

Answer

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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(b) In asurvey, 40 people were asked what they had read that day.

+  Atotal of 10 people had read a book
*  Atotal of 24 people had read a newspaper
* 14 people had read neither a book nor a newspaper

(i) By drawing a Venn diagram, or otherwise, find the mumber of people who had
read both a book and a newspaper.

(ii) Two of the 10 people who had read a book are selected at random.

Work out the probabality that they had both read a book and a newspaper.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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10 {a) Imasporschut 24 members play basketball (B],
@ 28 plary cricket { ’ MT17/11/21

16 play foodball (F).
O play bazkethall and cocket,

L1 play cricket and football amd

f plary bazkethall and foothall.

Five members play all thres pames and eight menybers play none of these pames.

i Complete the Venn diasram to show this mformation

g

[2]

(b} In another sporis club, the manber of members playing baskefball (5, cucket {C) and foetball (F)
are shown in the Veon diagram below.

g

{0 Fmdn{F).

(@) Fmdol{Fu)nB)
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11{a) Use set notation to describe the shaded set in the Venn diagram.

( M/T17/12/7

(b) Use set notation to complete the statement about sets C and 1.

€

D

Answer C e D[1]
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12 (a) €=1{84,835 86,87, 88 89,90,91,92, 93,94 95 96}
F={x:xisanevennumber} O/NI611/12

0= {x:x1samultiple of 3 }

() Find a(PU Q).

(b) Inthe Venn diagram, shade the region represented by 4' N B.

€

[1]
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13 (a) Inthe Venn diagram, shade the region which represents the subset (ANBJUC .

¢ A B | O/N16/12/13

[1]
(b) Ina group of 36 smdents,

23 study Spanish,

17 study French,

4 study neither Spanish nor French.

By drawing a Venn diagram, or otherwise, find the number cf| students who study both Spanish
and French.
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14 (a) Imthe Venn diagram, shade the region which represents the subsst (P UOT MR,

£

MT1611/23 [1]
(b) €={x:xizanintegerand 22 = x =33 }

E={x:xis an even muuber }
I'={x:xisamuldple of 3 }
F={x:xis aopnlaple of 4 }
{f) List the members of THF.

Answar [1]
(itfy Find m{EUT).

Answar [1]
(iify Giventhar v = F NE, find one possible value of 1.

B Tl T [1]
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(1) €=1{2,3.4,5.6,7,8,9,10,11,12}
A= {x:x1s aprime number }
B={x:x1is an even number } MI16/22/6(a)

C={x:xisamultiple of 5}
(i) List the members of the subsets

(a) BNC,

Answer
b (4uBUC),
Answer
(€) ANB'.
Answer
(i) A number g is chosen at random from €.
Find the probability that g £ AN B" .
Answer
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16 (a) Davinder asked some people if they ate mengoes, pinespples or bensmnss Last

M= { people who ate mangoes } Weak.
F'= { people who ate pmeapples }
B = | people who xte hananas }

The Venn dizgram shows some of the informaton.

E

19 people s2id they ate mangoes.

6 people sxid they ste only pinespples.

18 people s2id they ate exactly towo of the thres tvpes of fut.

(i) Winte the dwee mizsing values in the Venn diagram [3]

(i) Find dee total voumber of people Davinder askead.

.................................................. [1]
(i) Find oM~ F)
.................................................. [1]
(iv) Cme person is chosen at random from the people who afe mansoes,
Witte down the probability that this person zlse ate bananas.
.................................................. [2]
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1(a) Correct region shaded 1
1(b)(1) Correct Venn diagram. 2 | M1 for 3, 4 or 5 subsets correct
2
IJ
1(b)(11) 17 1| FT from their Venn diagram.
2(a) (PUR)NO!
2(b) Any irrational number in B1 for any irrational number as answer
range or any number in range 9 < x < 10 as answer
9<x<10
3(b)(1) 11 1
3(b)(ii)(a) | 4,8, 12,16 1
3(b)(u1)(b) | x1s a multiple of 4 1
3(c) 21 2| Ml forn(PUF) =12
4(a) 0.2 1
4(b) 6 1
4(c) 0,2.4.6 2 | Bl for 0, 2, 4, 6 plus extras (e.g. repeated 2 or

4: or an 8)

or B1 for three of 0, 2. 4, 6 with no extras.
or M1 for 2x + y clearly seen correctly
evaluated for two or more valid values of x
and y

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)




SETSANDVENNDIAGRAMS 4024

Conpiled by: Mustafa Asif

S(a)(1) 2 | B1 for 8 or 9 numbers correctly placed
4 B orfor 1,2, 4.5, 8, 10 correctly placed with
«o’ no numbers placed incorrectly
3 6 79
5(a)(ii) 6 1| FT n(4 w B) from their Venn diagram
S(a)(iin) Factors of 10 oe 1
S(b)(1) 10 2 | B1 for Venn diagram with at least 3 numbers
correct
Or M1 for 30=8+ 12 + x oe
5(b)(u 42 7 2 their7  their6
(b)) — or oe M1 for ren X ihall [x2]
870 145 30 29
" e 49 -
or SC1 for answer — oe, FT their Venn
900
diagram
6(a) (Pu@) or PngQ
6b)(1) B1 for 8 or more correct
6(b)(i1) 4 FT their Venn diagram provided no
repeated elements
6(b)(1ii) 1 FT their Venn diagram provided no
repeated elements
6M)iv) | A'nBnC
7(a)(1) Correctly completed Venn diagram
7(a)(ii) 36
T(a)(iil) | 13 FT n(4 v B) from their Venn diagram provided no
repeated elements in sets A and B
T(a)(1v) 1.,4,6,9,12. 18 FT provided no repeated elements in sets A and B
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8(a) 1 B 1
c
8(b)(1) 4 1
8b)(ii) 1 1 1 4 4 4 . 2 | C1 for 4 or 5 correct members
—, -, —, —., —, — oecand isw
-1 12 -1 1 2
9(a)(1) 1 1
9(a)i) | 10,12, 14, 15, 16, 18, 20 1
9(a)(111) 7 oe 1
11
9(b)» |8 2
M1 for 14+ 10+ 24 —x =40 oe
or for correct Vemn diagram with algebraic
expressions.
Or B1 for Venn diagram with at least 3 numbers
correct
o(b)a) | 28 IFT
—" T
45
M1 for their8 x TL:[XQ] where k> their 8
Or SC1 for [ their & ]
10(a)(i) | Correct Venn diagram 1| BLif [ or 2 errors in the numbers
10(2)(ii) {55 1
10(b)1) |40 1
10(b)(1) |39 1
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1 l(a) A M B' ] 1
1) |c 1
12 (@) (@) |9 1
(i) | 89 1
(b) A~ = B 1
/ (
N\
13 (a) 1
(b) 8 2% M1 for23+17-(36-4)
orMlfor23—x+x+17—-x+4=360¢
orBlfor SNF =150rFNS =9
14 (3) P/"—__?:‘i _'“"\i) 1
LN/
() (i) |24 1
(i) |8 1
(iii) | 22 or26 or 30 1
15 (a) (i) |(a)10 1
(b)9 1
(c)3,5,7,11 1
. 4 ) .
(i) ioe isw 1ft ft from their (a)(i)(c)
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16 (a)

(b)

]

(ii)

(iii)

(iv)

(i)

(i)

(iii)

M /'_“ —p

46

—oe
19

i (0.045
— Or wias
200

T0EG0

3

IFT

IFT

B1 for each

FT 29+ rheir 3 values from (a)

M1 for S — (0=n=
16 + their3
4+ their 3
or — (k= (4 + their 3))

(16 + their 3))

M2 for &5 (900 + 1500 = 9 oe

or M1 for method of finding a relevant area

FT (their 10800) + 1500
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