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@ Question 1

Consider the following sets:

U={1,2,3,4,5,6,7, 8

A={2,3,4,5} B={2, 4, 6, 8}
a. Determine whether each of the following is true or false. Write the appropriate
word in the answer space below. ¢ tands for H t'h\w‘“)/ M
% i5 an : : =gt
(i) {31eA4 a\@mn’r A (i) ¢cB @f s a subsd éf@Véf\‘{
N ) = o Trud
b. Determine each of the following: queGﬂD -
S T B

(i) AUB {2 3, 45k ?} (iv) UI\)@“?’ number that + % et M o{'
‘\)fﬁ— ‘n'feﬁal‘ﬁ IZ %
(21 Question 2

a. Shade 4’ U B in the Venn diagram shown below:

b. Identify the shaded region in each of the Venn diagrams shown below:

M [y AR W [y
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Consider the following sets:

3 Question 3

U = {Positive Integers}

G={x|x<4,er+} H={x |2 <x <6,x¢€ A
1,2, 2,%,4,9,b
a. Identify the following sets:
0 G = {B,b.’f, ....... } (i GNnH = {’2,3}

b. Identfy 3 subsets of G- €13 §1,25 ,,4 fa,3% Por example



l}ﬂ Question 4

A high school language department is offering Chinese (C) and Arabic (A) to
new students. The Venn diagram below shows the number of students signed

up for these classes.

Ho — (61—!2.-\'“'() = (o
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There are 40 new students"i"ﬁ. the school. How many of the new students are:
a. (i) taking Chinese and Arabic? (D

(i) taking Chinese only? §

b. In the Venn diagram shown above shade the region corresponding to (C U 4)".

13} Question 5
D {o,bg {a )& g

a. (i) Consider the following set: X = {a,b, c}.

e
List all the subsets of X having at least 2 elements. {b’ z

(i) Calculate the total number of subsets of {a,b,c}. a ab ae 2 50@
b be

b. Consider the Venn diagram shown below:

Shade the region in the diagram above which represents A U(B nC’).
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Question 6
Consider the following sets:

U = {all IB students}
M = {all IB students studying Mathematics}

B = {all IB students studying Biology} o oS \
F = {all IB students studying French} cpoﬂ\ 0*{\0\
S

a. Describe the following sets in words:

M Mu B Student> who %‘*Ud% math er blﬁo\&r&wiro\_ﬁ}:’r\’\ |
i w o F aredenss who dent Sty math et alse Frudy Fearsh

iy mu@nr studens ko dont study meth O Fudents who
srudy lovo ond french

Question 7 16 =4 + \6 — X
a. Ifn(A)=9andn(B) = 16andn(A U B) = 20, then 20 :’15 -< -
calculate n(A ~ B) ? =6 n(A (]6) 2 D st

b. A student affairs committee U has three sub-committees:

D = {Discipline Review} B = {Budgeting}
S = {Social Events}
No student belongs to both Budgeting and Social Events.
All members of Budgeting also belong to Discipline Review.

Some students belong to both Discipline Review and Social Events.

Construct and clearly label a Venn diagram representing the given
information on the rectangular space provided below.
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‘5\ Question 8

a. A survey was given to 140 students to find out their opinions about ways of
reducing traffic accidents and 10 said that they had no opinion.
The main findings were:
80 students favoured increasing the penality (P);
40 favoured increasing the minimum driving age (A);
60 students favoured lowering the speed limit (S);
25 favoured lowering the speed limit and increasing the penalty;
17 wanted to lower the speed limit and increase the minimum driving age;
20 wanted to increase the minimum driving age and increase the penalty;

) = 12 students favoured all three changes.

(i) Copy and clearly label the Venn diagram provided below.
Complete the diagram to represent all information obtained
from the survey. [6 marks]
O

A

10 NO opiNa’aM

(i)  Determine the number of students who favoured
(a) lowering the speed limit only. 30 [1 mark]
(b) increasing the penalty and lowering the speed limit, but

not increasing the driving age. { 3) [1 mark]

b. Question continued on next page . ..
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b. The results of voting preference poll for 70 voters aged 18 — 38
are shown in the table below.

Political Choice

Cilanane

www.inthinking.co.uk

N . New
Socialist | Conservative Alliance Total
(S) (©) )
18 - 24
(A1) 4 7 12 23
25 - 31
Age (A2) 9 4 8 21
32 -38
(A3) 15 6 5 26
Total 28 17 25 70
Given that A1, A2 and A3 are the three age groups and
that S, C and N are the political choices then determine the
number of voters in each of the following sets: [6 marks]

() A2ncC

(i) A3 UN

(i) A1 U (S n A2)

23 + 9

"{ vo'res
“\(P — S+l ¥R T B2

DR vorers
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lq S Question 9 16, 4,12, ... 19,20

a. Given the following information: .’n 5
/ (.‘mea\(ﬁ 1"269
U={x|10 < x < 20, xeZ}

A={12, 14, 16, 18, 20} B = {multiples of 5 between 9 and 21}
10, 19,20
C={x |14 < x < 18, xeZ}.
14 15 16 1 1§

Determine each of the following: [6 marks]
N W 4 = oW 13,15 17, 19
1%,)4 iy BUu@nC = 10,\49,15, 1619 Z>
17,14 VA N~
lo,'248 i 16 VP
b. Consider the Venn diagram shown below: [6 marks]

(i)  Copy this diagram and use it to shade the solution
of (X U Y).

(i)  Copy the above diagram a second time and use it to
shade the solution of X' N Y’ .

(i) Hence or otherwise, interpret the rzfztionship between
(X U Y)Y and X' n Y. y e .
Sinde. the YeNn diog ronmrd ar<-
equivalent | '
g ¥
(X UY) and XN )
e be equiwlent

\ (12 total marks)
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,'\“Ac, In a survey 80 students were asked about the type of personal computer
they used. The following information was gathered:

52 students used a 12 inch Peach laptop
38 used a 6 inch WQ Home tablet
15 used neither the laptop or the tablet.

Let P = {12 inch Peach laptop users} and WQ = {6 inch WQ Home tablet users}

(i) Copy and clearly label the Venn diagram shown below.
Complete the diagram to represent all information obtained
from the survey. [4 marks]

& -1 = &>
5 6 the pNieN]

U
(P U WR) = b
@ @;@-&—@'@
: 5= 57+%%— X
\

(i)  How many students are using the Peach and not
the wQ ? Q"l [1 mark]

(i)  Use appropriate set notation to describe the students
"not using the Peach or the WQ". [1 mark]

(Pu )’

(12 total marks)
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a. The probability of a dolphin sighting on North Beach on any given
day is 0.9, and the probability of sighting a dolphin on any given day
is independent of sighting on another day.

What is the probability of sighting a dolphin on North Beach
(i) next Tuesday and Wednesday? P(Q'th ord %\th
(i) next Tuesday or next Wednesday? O ,Q
b. Ifitis known that 60% of the dolphin population at North Beach
is male, then determine the probability that the first three dolphins

sighted this week will be male. Write your answer correct
to 2 significant figures.

SN indep

)= A= =

Bod DOV

Working. ., A
2% Do‘ Vi) A ¥ male_

s P( mph' ond
(q>(ﬂ§(ﬂ3

= g_, 'Zq - ﬁ_-’ 6

)

@ () e %\O/b
(ii) D/q
(b) 0,17 or 76A/0

© InThinking
www. thinkib.net/mathstudies

(6 marks)
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i ] l l Assume that the probability that it will rain (R) in London on_any given day is 0.6.

a. Complete the tree diagram shown below by filling in the rectangluar spaces
to show all possible probabilities along with correct labels for two consecutive
days.

day 1 . .
rain 1o rain

P(no R) = 41

rain no rain

day 2
. M

\
P(RAR)=0.36 PRAnoR) =, | |Pler aR)=,Z4 N %)= a\(g

b. Calculate the expected number of days with rain in London
for the month of April (30 days).

Working...... ( ’O!& {DS- %Q’

(D6 ¢
1% dovS

a. Write the missing information in the rectangles shown on the tree
diagram above.

1% day$

(6 marks)
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\ 2 Question 9

Jar A shown below contains three balls number 1 ball and one each of numbers 3
and 4 balls. Jar B contains two number 2 balls and one number 8 ball.

One ball is selected from each of the jars shown below. The numbers on the balls
are noted and are added together.

jar A jarB
C Y L2
N~

0.0 |
® O,
J 07

t\{\ '\O ~_ ~—
b\}\%)i a. Construct and clearly label a probability tree diagram to illustrate

the possible outcomes and their corresponding probabilities. [6 marks]

b. By using your tree diagram, or otherwise, determine the probability -1 oY ,_’ {0‘_[
of the sum being i \/z W/ L —_
") #\(2) (ﬂ(% i C-.Y._j -I-O( =
\A \dﬁ( mat least 6. (E'KE {. 5 3 5A % & 2 [2 m?rks}
:g o{\p (i) less than 6 given that a 3 is drawn on the first ball. [2 marks]
IAR A 1 TAR 3
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b. Mrs. Crabapple drives to work each day from Shelbyville to
Springfield. During the journey she has to pass through
8 intersections with traffic lights.

Each light's colour at any given moment is independent of the
others but is such that the light is

green (G) for 40 seconds ,

yellow (Y) for 5 seconds, and

red (R) for 15 seconds.

(i) As Mrs. Crabapple approaches any intersection, what
Is the probability that the traffic light is green? [2 marks]

(i) How many red lights can Mrs. Crabapple expect to
be see as she approaches the 8 intersections? [2 marks]

(i) What is the probability that Mrs. Crabapple gets a red
light at the first intersection and a yellow light at the second
intersection and a green light at the third intersection? [2 marks]

> % ar 1‘/3

[13 total marks]
J— or 15"
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