Venn Hwk 2 Solutions

Q4.

<\
A

Jake and Kamil are sometimes late for school.
The events J and K are defined as follows

J = the event that Jake is late for school

K = the event that Jake is late for school

P(J)=0.25P(JnK)=0.15and PJ ' nK') =0.7

On a randomly selected day, find the probability that
(a) at least one of Jake or Kamil are late for school,

Plse) = 0.3 (1)

(b) Kamil is late for school.
Pl = 0.2 (2)

Given that Jake is late for school, S

: O.é

(c) find the probability that Kamil is late. . 2_{
(3)

The teacher suspects that Jake being late for school and Kamil being late for school are linked in
some way.

(d) Determine whether or not J and K are statistically independent.
P(5) xPCe) = 25 x -2 = 0.05 #o.is =Y
.- hed 'mde(e-./(c,.%

(e) Comment on the teacher's suspicion in the light of your calculation in (d).

| -
(r-z_e..c.)-\e/‘f SVS(D\c.\'o-q lof (‘&c_,‘t (1)
(Total 9 marks)



Q7.

(a) Given that P(A) = a and P(B) = b express P(A u B) in terms of a and b when

(i) A and B are mutually exclusive, F(A,@) = P(A) *Péﬁ) = a +b

(ii) A and B are independent. P(p(n@) — P(ﬂ) . F(@) - ab

P(B.8Y = P(R) «P(B) = P(AR) @

Two events R and Q are such that = a +~ b - ab

PRNnQ")=0.15, P(Q) =0.35and P(R|Q) =0.1 k Q
Find the value of e
(b) P(Ru Q),

(1)
(c) P(RnQ),

(2)
(d) P(R).

(2)

(Total 7 marks)

L) Ple.@)= P(R)+ P(rA ")

= 0°1y 4 p-1%S

z 0%

C) P(ﬂ\&): P(/L,\@) O-1 = P(f—n@)

P( LaQ) = 0.03S

o() P(e) = OIS +0.035 = 0-185




Q8.
Given that

P(A) = 0.35, P(B) = 0.45 and P(A n B) = 0.13

find(4vB) = P(AY+P(R) — P(AAR)
= 0715 +0-ay —0.13 = 0.67
(b) P(A"| B)

The event C has P(C) = 0.20
The events A and C are mutually exclusive and the events B and C are independent.

(c) Find P(B n C)
(d) Draw a Venn diagram to illustrate the events A, B and C and the probabilities for each region.

Tom invites Avisha to play a game with these dice.

(e) Find P([B v CT)

( / (Total 12 marks)
5) P ( P\'\@I) = P(A/z@)
)p(@r) ) «

= O - 33 -0-b -33
O-S§S8

"> P(@AC§ =P(4)x?(c) =0.45 x6-2 = 0.09
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Qo.
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Figure 1

The Venn diagram in Figure 1 shows three events A, B and C and the probabilities associated
with each region of B. The constants p, g and r each represent probabilities associated with the

three separate regions outside B.
The events A and B are independent.

(a) Find the value of p.
Given thatP(B | C) = 5

11

(b) find the value of g and the value of r.

(c) Find P(Au C | B).

(Total 9 marks)



@) C(R) x P(B) = P(AAE)
(P"_D'l)x 0.4 = o-]

O-4p +0.64 = O°)
O-4p =0-06

() - o0-6C - 0.1%
O -4
S - P(@n() 0.2_
A\c) = = -
\DB . ) ! Pic) 8244
$(o.2 *i); 0-2 =~
| + 54 = 2-2
Sq = 1-2
2 °0-24
r = , — 04 _-P,_;I/
v = O-6 — 015 —0.2¢4
r = O -21
- g -2 s
C) P<[A°LJ\@) T b-a T O




Q1l0.
For the events A and B,

P(A'n B) = 0.22 and P(A' n B') = 0.18

(a) Find P(A). g
- 1-0-4 = 0O-b ﬁ’ (1)
(b) Find P(A U B).
= O-G+0-22 g (1)
- 0- 32

P(aNg) = P(RaK)
P(8)

Given that P(A | B) = 0.6

(c) find P(A n B).
(3)

(d) Determine whether or not A and B are independent.
(2)

(Total 7 marks)

o) P(ao8) = P(A)+P(g) - P(AnG
P(AAS) = P(R) +P(8) — P(AuR)

P(AAGY = O-L + P(B) ~0-&2
= P(B8)—06-21

C(A\B) = P(B-c.2L  pH-C
Py
(8) —~o-22 = 0 -GFPlg)
O-4 P(BD = ©O-22

P(§Y = O-27 - a-5§
O -4

:7 F(A/l*?)z 60-§§ —0-2. = 0-33




A) P(R) « PlE) - 0L =0-5S

n

0-33
Pl RAC)

W\

%&j‘ 4 a~A £ a—e 1wl¢ﬂﬂAhk

Q11.
A and B are two events such that
PB)=Y% PA|B) =% PAUB)="),,

(a) Find P(A n B).
(b) Draw a Venn diagram to show the events A, B and all the associated probabilities.

Find

(c) P(A)
(d) P(B | A)

(e) P(A' n B)
(1)

(Total 9 marks)

a) P(A\@)f F[A/l@)
P(E)

P(A.8) = PCANE)«P(E)
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c) F(ﬂ) - Z;D *éf = .27/0
0{) P(e\k) = P(68) _ <
F(R) Z
-~ | 2 —
- SX% = _%Ir

) Pt ,0) =2

Q12.
A college has 80 students in Year 12.
20 students study Biology

28 students study Chemistry
30 students study Physics



7 students study both Biology and Chemistry
11 students study both Chemistry and Physics
5 students study both Physics and Biology

3 students study all 3 of these subjects

(a) Draw a Venn diagram to represent this information.

A Year 12 student at the college is selected at random.

(b) Find the probability that the student studies Chemistry but not Biology or Physics.
(c) Find the probability that the student studies Chemistry or Physics or both.

Given that the student studies Chemistry or Physics or both,

(d) find the probability that the student does not study Biology.

(e) Determine whether studying Biology and studying Chemistry are statistically
independent.

(Total for question = 13 marks)
a> ‘ 13
8 S L) 2
Q0

(N3 /) ) %

p( 13 + &¢ (1 _ 3&
272 P ) 40 P

1

P( 6) = P(c¢) F(g/\CD .:g;g
S et - =
g0 20 2o P(B)x () = P(Enc)

So Yel Lhey wre rakependenb



Q14.

The following shows the results of a wine tasting survey of 100 people.

06 like wine A,

03 like wine B,

06 like wine C,

02 like 4 and B,

01 like B and C,

03 like 4 and C,

00 like all three wines.

(a) Draw a Venn Diagram to represent these data.

Find the probability that a randomly selected person from the survey likes

(b) none of the three wines,

(c) wine A but not wine B,

(d) any wine in the survey except wine C,

(e) exactly two of the three kinds of wine.

Given that a person from the survey likes wine A,

(f) find the probability that the person likes wine C.

(Total 16 marks)
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Q15.

A survey of the reading habits of some students revealed that, on a regular basis, 25% read
quality newspapers, 45% read tabloid newspapers and 40% do not read newspapers at all.

(a) Find the proportion of students who read both quality and tabloid newspapers.

(b) Draw a Venn diagram to represent this information.

A student is selected at random. Given that this student reads newspapers on a regular basis,

(c) find the probability that this student only reads quality newspapers.

(Total 9 marks)

P(Q) = 0.2§
P(7) = 0.45 PCQaT) = 0.1
P(~N) =046

.10

Q T c,) F(Qﬂ{'\éhfr

O-15
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Q1l6.

The Venn diagram shows the probabilities of customer bookings at Harry's hotel.
R is the event that a customer books a room

B is the event that a customer books breakfast

D is the event that a customer books dinner

u and t are probabilities.

(a) Write down the probability that a customer books breakfast but does not book a room. O

Given that the events B and D are independent P(@) = 0.6 P( D):_— 0-42 +€

(b) find the value of t P(BaD) = 027
=) O-Q(o.a.?_,\—e,} Z0- 2"

(c) hence find the value of u 042 46 = -2
0-6

£ - O 45 -0 42
L —o0.073

= ”(0'33*0-2'7,{——0-13”4-003) - 0.2

(_) v



) a8 66 P(Y\RE) =027 _ 5.4s
(d) Find 06

(i) P(DIR n B) ;;) f(/\@, = 0-1S+022 = .3

(ii) P(D|IR n B") ! .
P(d\@aR') = 05 _ 13

6371 7 39

A coach load of 77 customers arrive at Harry's hotel.

Of these 77 customers
40 have booked a room and breakfast
37 have booked a room without breakfast

(e) Estimate how many of these 77 customers will book dinner.

e_) 4oxo-4§ + 371 Al
377

(Total for question = 13 marks)

1€ +:/¢

A}

= 33




