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1 (a) Expressin set notation, as simply as possible, the subset shaded in the
Venn diagram.

(b) € ={all polygons},
T ={adl triangles},
R = {4l regular polygons},
Q ={all quadrilaterals} .

Add the set Q to the Venn diagram in the answer space.
Answer (b) ¢

[1]
(c) €={x:xisaninteger and.3' < x < 11},
F ={ x: xisafactor of 42},
O ={ x: xisan odd\number}.
List the elemenfsf the set (F U O)”.
YN 1LY g (o) [1]

(d) Itisgiventhat n(€) = 20.
P and Sare sets such that n(P) = 7 and n(S) = 16.

Find the smallest possible valueof n(P N S) .




2 (a) 1 1 1 1

I
-4 3 2 - 0 1
Theset A={x: 1= x<3} isshownonthenu

(i) Set Bisshown on the number line below.

1 1 1 Jan) L

1 T\
———@——t—tD—

mber line above.

1 1 1 N 1 1
-1 0 1

Compl ete the description in the answer space.

Answer (a)(i) B={X: ...cc...... X

(i) ThesetC={x:x<-3}.

Illustrate the set C' using the number linein the answer space.

Answer (a)(ii) — I I
4

(b) X={1,3,5}, Y={3,5}, Z={(X,y) : Xe X, ye Y, X%V}

List the members of Z.

ANSWEr (D) Z={ e T

3 (a) Onthe Venn Diagram in the answer space, shade theregion A U B".

Answer (a) [€ A B

CQ D

(b) € ={al polygons}, Q ={all quadrilaterals}, R ={all regular polygons} .

(i) What isthe special name of the polygons which belongto Q N R?

(i) Onthe Venn Diagram in the answer space, show the set

T ={all equilateral triangles}.
Answer (b)(i)

(i)

(1]

[1]




4 (a) OntheVenndiagraminthe Answer (a)
answer space, shade the set
Au(BNC). <

>
oy}

(b) Expressin set notation the subset shaded in the Venn diagram.

€

'U
O

() Inaclassof 36 students, 25 study Histary, 20 study Geography and 4 study neither
History nor Geography.
Find how many students study bothsHistory and Geography.

5 (a) Thesets A and B are shown on theYenn Diagram in the answer space.
Theelementyissuchthaty e /Aandy ¢ B.
On the diagram, write 'y in‘the correct region.
\ Answer (a)

2 A B

[1]

(b) € ={x:xisanintegerand1l<x =< 8}.
P={x:x>5}.
Q={x:x=<3}.

(i) Findthevaueof n(Pu Q).
(i) Listthedementsof P’ nQ'.



6 (a) Express, inset notation, assimply as ¢ B
possible, the subset shaded in the A
Venn diagram.
C
ANSWEN () cvveveeieeieerineeeie e nneas [1]
(b) Itisgiventhat n(€) =40, n(P) =18, n(Q)=20 and n(Pn Q) =7.
Find
(i) n(PuQ),
i)y nP'nQ).
ANSVEY  (D)(I)/ 1M eevereeerieeeieseee e [1]
() oo [1]
7 (a ) OntheVenn diagram shown in the answer space, shade the set RUQ'.
Answer (a) %
P Q
\
[1]

(b) There are 27 childrenin aclass.

Of these children, 19 own abicycle, 15 own a scooter and 3 own neither abicycle nor a
scooter.

Using aVenn diagram, or otherwise, find the number of children who own abicycle but
not a scooter.



8 @ ¢ = {12345},
A {123},
B {5},
C {3 4}.

List the e ements of

() AU C,

AR SVIVS G -V () [1]
@iy B'N C".

ANSWED ™ () (i) wrrvvveeerrrrsrreeeseeeeeenns [1]

(b) A group of 60 children attend an after school club:
Of these, 35 children play football and 29 play heckey.
3 children do not play either football or hockey.

By drawing a Venn diagram, or otherwjseg/find the number of children who play only
hockey.



9 The Venn diagram shows the sets €, P, Q and R.

€=1{1,2,3,4,5,6,7,8,9, 10}

(a) Find the value of n(Q U R).

ANSWer (@) wocceeeeeeeeeceeeeiieeeie e [1]

(b) List the elements of the set P’ N (Q U R).

Answer  (b) {.ooveeveeieeieeeee, } 1]

(¢) One element is chosen at random from €.
Write down the probability that this element belongs to (P NK@)U (P N R).

ASWET  (€) weveeeeieeeee et [1]

10 (a) Using set notation, describe the shaded region in the Venn diagram.

€

ARSWEF oot [1]

(b) In the Venn diagram, shade the region represented by P’ N (Q U R).

P @Q
[1]

€




11 (a) OntheVenn diagram, shadetheset AnB NC'.

€
A B
C
(1]
(b) €={2,3,4,5,6,7,8,9, 10}
P ={x: xisaprime number}
Q={x:x=5}
(i) Findthevalueof n(PQ\Q).
\

ANSWEN e [1]
(i) Listtheelementsof PuQ’.

ANSWEN e [1]




12 €= {x:xisanintegerandx > 5} ¢ F

P={x:xisaprime number }
{ x : x 1s a multiple of 4 }
{ x : x is a multiple of 6 }

w1 T
I

= =

The Venn diagram shows the Universal set and the set F.

(a) Draw and label the two sets P and S to complete the Venn diagram. [2]

(b) Write down a possible element y such that y is an even number and y € (F U S)'.

ANSWEr Y = i, [1]

13 TheVenn diagram shows the Universal set’and the set B.
A and C are two sets such that

AuB=B, ADOB # B, AnC=9 and BNnC#J.
N\

Draw the sets A and C in the Venn diagram. € B




14 (a) Giventhat A={1,2,3,4,5} and B={3,4,5,6,7},findn( 4 UB).

b)) €={p,q,r, ..}
On the Venn diagram, write
each of the letters p, ¢, and r in
its appropriate subset, given that
peXn¥nZ,
geX' NnY nZ,

re(XuY) nZ

[3]

15 In a survey, 60 students are asked
which of the subjects Biology (B),
History (H) and Spanish (5) they
are studying.

The Venn diagram shows the results.

27 students study History.

(a) Find the values of p and gq.

(b) Find n(H").

(¢) Find n(BUH)N S

ARSWEr D= vivecieeeeeieeeeeiee e

ANSWET oo [1]



10

43 2 -3
16 @ Az(l 2) 32(1 1)

() Find 24 - B.

Answer
(i) Find B
Answer <,.)(]/
/\Q
(b) ¢ = {natural numbers} Q%
P = {factors of 8} \,Q)
Q = {factors of 12} q/(b
List the elements of the set PuU Q. ><q
.
@&
Z
N
4
&
\' ARSWET it
©
€
M N

Use set notation to describe the shaded subset in the Venn diagram.

Answer




11

17 €=1{1,2,3,4,5,6,7,8,9,10}
A = {odd numbers}
B = {multiples of 3}

(a) Complete the Venn diagram to illustrate this information.

€
A B
[1]
(b) Find the value of n(4 U B). /\\
-
,\Q
\2
Ans@g ............................................ [1]
0y
(c¢) Listthe elements of the set AN B'. q,
O
.
\
',(\;_QQQ) ANSWEF o, [1]
4
S



12

18 (a) Express, in set notation, the subset shaded in the diagram.

€
A B
C
A
KV
Answer /\Q ............................................ [1]
(b) €=1{a,b,c,d, e f,gh} Q)Q%
P={ab,c} "3%'
oV
O={b,c,d,e, f} \X
(i) Find n(PUO). Q}
%
S
4%
S
\.{6) ANSWEF oo [1]

(ii) List the members of the subset P'n Q.

ARSWET ot [1]
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19 (a) Onthe Venn diagram, shade the set P’"N(QUR).

¢ P 0

/\Q
(b) A group of 40 children are asked what pets they own </-)
Of these children, 13 own a cat, 5 own both a cat @ dog and 15 own neither a cat

nor a dog. q/(b

Using a Venn diagram, or otherwise, find tb\@%umber of children who own a dog, but
not a cat.

ATSWEE e

[1]




14

20 (a) Use set notation to describe the shaded subset in the Venn diagram.

€
P
0 R
/\@er ..........................
(b) In a group of students Q<’~)
30 play cricket, ©
38 play football and Y

9 play neither crick%g;bf football.

X
Find the lowest possible number of studéngs in the group.

ANSWeEr — oooeeeeeeeeeeeeeeeen.
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21 (a) Onthe Venn diagram, shade the set C'N (4 U B).

el B
-
N
o
(b) €=1{-1,0,1,2,3,4,5,6} ,\Q
P=1{-1,0,1,2} Q%
\'(O
O={x*:xeP} b
o
ind n . X
Find n( Q) C
Q}
<
>
4%
S
&

ANSWEF oo

[1]




16

22 (a) é={x:xisaninteger, 40 < x <50}
P = {x:xis aprime number }
Q= {x:xisamultiple of 6 }

(i) Find n(P).

ANSWEF  oveeeiieeeeeiiee e [1]

(ii) List the members of Q.
ANSWEF  oveeeiieeeeiee e [1]
(b) Ina group of 25 people, ({/\\
11 people own both a bicycle and a skateboard, QQ.)
6 people own neither a bicycle nor a skateboard, /\
n people own a bicycle. Q%
©
Find the smallest and the largest possible values of (tb'\'
oV
\X
Q}
Z
AN
(b.
4
&
N
Answer smallest .........cccoooviiiiiiiiiiiic e [1]

largest




17

23 The Venn diagram shows the sets 4, B and C.

€

List the elements of

(a) AUB,
ANSWEF ..o, [1]
(b) B'NC.
Anwﬁ ........................................ [1]
Fa\
D
24 (a) On the Venn diagram, shade the set BN (AU C)". Q<’-)
€
\?‘5 [1]
(b) €=1{10,11,12,13, }&} ,16,17,18,19 }
W={x :xisamuljti\lz')leof2}
H={x:xisamultiple of 3 }
(i) Findn(WUH).
ANSWEE .vveeeeiiee e raee e [1]
(i) List the members of WNH'.
ANSWET . [1]
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25 (a) Inthe Venn diagram, shade the region which represents the subset (PU Q) NR.

€ P 0
R
[1]
(b) € ={x:xisanintegerand 22 <x <33}
E = {x:x1is an even number }
T={x:xisamultiple of 3 }
F={x:xisamultiple of 4 }
(i) List the members of TNF. %(1//\\
/\Q
$H
©
0y
OV
X
.
Q'\
\QQ)
/\/@ ARSWEE ..o [1]
(ii) Find n(EUT). ‘Qﬁ
N
ANSWEF oociviiieiee e [1]

(iii) Giventhat y € F'NE, find one possible value of y.

ARSWErY = i [1]
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26 50 students are asked what type of movie they like to watch.
Of these students,

* 26 like comedy,
* 15 like both action and comedy and

» 8 like neither action nor comedy.

Using a Venn diagram, or otherwise, find the number of students who like action but not comedy.

27 (a) €= {84,85,86, 87,88, 89,90,91, 92,93, 94, 95,96 } /\Q

P = {x:xisan even number } ()
0= {x:xisamultiple of 3 } q/(b\'
O
(i) Find n(PU Q). \
@&
Z

>
¢
)

&

X, ANSWEF oo [1]

(ii) Giventhat y € € and that y is a prime number, write down the value of y.

ANSWEr Y = oot [1]

(b) In the Venn diagram, shade the region represented by A' N B.

€

[1]
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28 (a) Inthe Venn diagram, shade the region which represents the subset (4N B)U C .

v
$» [1]

(b) In a group of 36 students,
23 study Spanish;
17 study Fr ,
4 study@er Spanish nor French.

By drawing a Venn dia rﬁé)or otherwise, find the number of students who study both Spanish
and French.

ANSWEF oo [2]




21

29 (a) Inasportsclub 24 members play basketball (B),
28 play cricket (C),
16 play football (F),
9 play basketball and cricket,
11 play cricket and football and
6 play basketball and football.
Five members play all three games and eight members play none of these games.

(i) Complete the Venn diagram to show this information.

€
F
C B
(2]
(ii) Hence work out the total number of members,inthe club.
ANSWET it [1]

(b) In another sports club, the number ofmembers playing basketball (B), cricket (C) and football (F)
are shown in the Venn diagram below.

€

(i) Find n(F").

Answer [1]
(i) Findn((FUC)nB").

Answer [1]
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30 (a) Use set notation to describe the shaded set in the Venn diagram.

€
A B
ANSWEF i [1]
(b) Use set notation to complete the statement about sets C and D.
€ ({/\\
D $H
oV
, X
o
ng\ Answer Co..ioceviieecciieeeccieeeeens D [1]
\
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