1. In a class of 20 students, 12 study Biology, 15 study History and 2 students study neither
Biology nor History.

(@)

(b)

(©)

(@)

Illustrate this information on a Venn diagram.

)
Find the probability that a randomly selected student from this class is studying both
Biology and History.
@
Given that a randomly selected student studies Biology, find the probability that this
student also studies History.
1)

(Total 4 marks)

2

AlAl
Note: Award Al for a diagram with two intersecting regions and at
least the value of the intersection.
9
= Al
(b) %
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2. Jenny goes to school by bus every day. When it is not raining, the probability that the bus is late
is 2—30 . When it is raining, the probability that the bus is late is 210 . The probability that it rains

on a particular day is 2% . On one particular day the bus is late. Find the probability that it is

not raining on that day.
(Total 5 marks)
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3. Only two international airlines fly daily into an airport. UN Air has 70 flights a day and IS Air
has 65 flights a day. Passengers flying with UN Air have an 18% probability of losing their
luggage and passengers flying with IS Air have a 23% probability of losing their luggage. You
overhear someone in the airport complain about her luggage being lost.

Find the probability that she travelled with IS Air.
(Total 6 marks)

METHOD 1

D.I't

L
e 023
<
0+ 1
L
(M1)
Let P(I) be the probability of flving IS Air, P{L)) be the probability
flying UN Air and P(L) be the probability of luggage lost.
PInL
pu| = 240D
P(L)
( . P(L|I)P(I) |
IorBaj_.-'es' formula .P(I|L )= . [ l JB( A— (M1)
| P{L|I)P(I~PLIU)P(T))
D.zaxg—:’,
_ 5
= _ AlAlAl
0.18x 10 +023x >
135 135
_ 299 R
= 351 (=0.543 ,accept 0.542) Al
METHOD 2
Expected number of suitcases lost by UN Airis 0.18 = 70 =126 Mi1Al
Expected number of suitcases lost by IS Airis 0.23 » 65 = 14 95 Al
P D)= 1+ MIA1
12.6+14.95
=0.543 Al

[6]
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4. Ina population of rabbits, 1 % are known to have a particular disease. A test is developed for
the disease that gives a positive result for a rabbit that does have the disease in 99 % of cases. It
is also known that the test gives a positive result for a rabbit that does not have the disease in
0.1 % of cases. A rabbit is chosen at random from the population.

(@)  Find the probability that the rabbit tests positive for the disease.

2
(b)  Given that the rabbit tests positive for the disease, show that the probability that the rabbit
does not have the disease is less than 10 %.
®)
(Total 5 marks)
R is ‘rabbit with the disease’
P is ‘rabbit testing positive for the disease’
0.99
P
0.01
K P (.01
0,00
P !
0.99
i 0.999
(a} P(P)=PR~P)+PR~F)
=0.01 = 0.99 + 0.99 = 0.001 M1
=0.01089 (= 0.0109) Al
Note: Award M1 for a correct tree diagram with correct probahility values shown.
0.001 =099 © 000093
(b) PRP)= . - f MI1AL
0001099 +001=x09%9 | 001089
0.00099 < 0001 _ 10 % (or other valid argument) R1
0.0108%  0.01

[5]
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5. Bag A contains 2 red and 3 green balls.

(@  Two balls are chosen at random from the bag without replacement. Find
the probability that 2 red balls are chosen.

2
Bag B contains 4 red and n green balls.
(b)  Two balls are chosen without replacement from this bag. If the
probability that two red balls are chosen is % show that n = 6.
(4)
A standard die with six faces is rolled. If a 1 or 6 is obtained, two balls are chosen from bag A,
otherwise two balls are chosen from bag B.
(c) Calculate the probability that two red balls are chosen.
®)
(d) Given that two red balls are chosen, find the probability that a 1 or a 6 was obtained on
the die.
(4)
(Total 13 marks)
l.-' 7 '\Il.-' 1 '\I
(@ PRR)=|Z-| (M1)
WSA4)
=1 Al N2
10
4 3 2
P(RR)= P =_ Al
®) (RR) 4+ 3+n 15
Forming equation 12 = 15=2(4 +n} (3 + 1) (M1)
12+ Tn+n*=90 Al
=+ Tn-78=10 Al
=6 AG NO
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(c) EITHER
P(A}=% P(B)% Al

P(RR)=P(4 ~ RR) +P(B ~ RR) (M1)
| 1\\ 1 \I I-’z\-’ z\l

301073 015)
_ 1

o Al N2
90
OR
1
— RR
l 4
3 .
/ 3
\ Tz RR
2
3
Al
2 2
RRy= 1, 1,22 Ml
P@ER) SXI 3715
_ Al N2
90
@ P(lor 6) =P(4) M1
P(4 ~RR
P(4|RR)= M1
(4| RR) PR (M1)
|:I"l\|lfl\|j|
_ W3 010 Mi
11
50
=3 Al N2

11
131

6. If P(A)- 1 ,P(B) = % and P(A U B) = 52 what is P(A"/ B')?

(Total 6 marks)

P(4 ~ B)=P(4) + P(B)—P(4 U B) Mi
2.4 5 1 Al
2 12 12 12
4 B
e ?
12
MI1A1
i
pa/py= P4 0BY _12 7 MIA1
P(B) 8 3
12

[6]
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7. Two players, A and B, alternately throw a fair six-sided dice, with A starting, until one of them

obtains a six. Find the probability that A obtains the first six.

\
P (six in first throw) = %
. 75 1
P (six in third throw) = ——x Z
36 6
. (25
P (six in fifth throw) = | = | xl
L36,) 6
. . 25 (25
P(A obtains first six) = L—ixl_! = xl____
6 36 6 LI6) 6
5<
recogmizing that the common ratio is ;—}

1

P({A obtains first six) = L? (bv summing the infinite GP)

1-=

36

]
11

IB Questionbank Mathematics Higher Level 3rd edition

(Al)

(MI)AL)

(M1)

(A1)

M1

Al

(Total 7 marks)



8. An influenza virus is spreading through a city. A vaccination is available to protect against the
virus. If a person has had the vaccination, the probability of catching the virus is 0.1; without
the vaccination, the probability is 0.3. The probability of a randomly selected person catching
the virus is 0.22.

(@)  Find the percentage of the population that has been vaccinated.
®)

(b) A randomly chosen person catches the virus. Find the probability that this person has
been vaccinated.

()
(Total 5 marks)

(a)

N =
1 -P / /
"4
o !
] ? c'
using the law of total probabilites: (M1}
0.1p +0.3(1 —p) = 0.22 Al
0.1p+0.3—-03p=022
0.2p = 0.08
=008 _oy4
02
p=40% (accept 0.4) Al
(b)  required probability = D';j?'l M1
2
=~ (0.182) Al

[y
—

[5]
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9. At a nursing college, 80 % of incoming students are female. College records show that 70 % of
the incoming females graduate and 90 % of the incoming males graduate.
A student who graduates is selected at random. Find the probability that the student is male,
giving your answer as a fraction in its lowest terms.
(Total 5 marks)

Mn
p 1| g= P0G (M1)
P(G)
2
= 02x05 MIAIAL
02x09+08x07
_0.18
074
=2 Al
37

[3]

10. Let A and B be events such that P(A) = 0.6, P(A w B) = 0.8 and P(A | B) = 0.6.

Find P(B).
(Total 6 marks)
EITHER
. Pl4A~B)
Using P(4 | B) = TBI (M1)
0.6P(B)=P(4 ~ B) Al
Using P(4 s B)=P(4) + P(B) — P(4 ~ B} to obtain
0.8=0.6+P(B) - P4 ~ B) Al
Substituting 0.6P(5)=P(4 ~ B)into above equation M1
OR
AsP(4 | B)=P(4) then 4 and B are independent events MIRI1
Using P(4 « B)=P(4) + P(B) - P(4) x P(B) Al
to obtain 0.8 = 0.6 + P(B) — 0.6 x B(B) Al
THEN
0.8 = 0.6 + 0.4P(B) Al
P(B)=05 Al NI

(6]
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11.

(a)

(b)

12.

(2)

(b)

Events A and B are such that P(A) = 0.3 and P(B) = 0.4.

(@) Find the value of P(A U B) when
(i)  Aand B are mutually exclusive;

(i) A and B are independent.

(b)  Given that P(A U B) = 0.6, find P(A | B).

@ P({uB)=P(4)+P(B)=07

(i) P(4B)=P(4)+P(B)—P(4{~ B)
= P(4)+ P(B) — P(4)P(B)
=03+04-012=02358

P(4~ B)=P(4) + P(B)—P({_ B)

=03+04-06=0.1

P(4~ B)

P(B)
_ ol

=025
04

P(4|B)=

(4)

®)

(Total 7 marks)
Al
(M1)

(M1)
Al

Al
(M1}
Al
[7]

There are 30 students in a class, of which 18 are girls and 12 are boys. Four students are
selected at random to form a committee. Calculate the probability that the committee contains

(@  two girls and two boys;

(b) students all of the same gender.

s
Total mimber of ways of selecting 4 from 30 = | 30 |
4

b

(=]

'\I-' 1

AN

—"
2

Number of ways of choosing 28 2G = |

]
]

A

12 IIS“'
P(2Bor 2G) = = |‘ 2A2) 0368
30
4]
Number of ways of choosing 48 = ‘!12 \I|._ choosing 4G =
(127 , [ 18“‘
L4 s
P(4B or 4G) = > T
L4
=0.130
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4)

®)

3)
(Total 6 marks)

(M1}

(M1}

Al N2

Al

(M1}

Al N2
[6]
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