IB Mathematics HL ( INTHINKING

Quizl - Probability of Events SOLUTION KEY

[total marks on quiz: 35 marks]

No GDC allowed on questions 1-5; GDC is allowed on the last question #6.

=

A bag contains 4 black balls, 2 white balls and 3 red balls. A ball is chosen at random from the
bag and is not replaced. A second ball is chosen. Find the probability of choosing one black ball
and one red ball in any order. [4 marks]

probability of choosing BR or RB =

P(BR)+P(RB)=%+%:%

2. Independent events A and B are such that p(A)=0.2 and p(AUB)=0.6. Find p(B). [4 marks]
P(AUB)=P(A)+P(B)-P(ANB)
since A and B are independent, then P(AnB)=P(A)-P(B)
thus, P(AUB)=P(A)+P(B)—P(A)-P(B)

letting P(B)=x and substituting given values:

06=02+x-02x = 08x=04 = x=%:% thus, p(B)=

N |-
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3. Analarm clock is used to wake a student for school. The probability that the alarm rings is g .
If the alarm rings, there is a probability of g that the student arrives at school on time; but, if the

alarm does not ring, the probability that the student arrives at school on time is %
Find:
(a) the probability that the student arrives at school on time on a given day; [4 marks]

(b) the probability that, on a randomly chosen morning on which the student is late for school,
the alarm did not ring. [4 marks]

47 7
PRD=5 5 10
(a) probability student arrives on time =
41 1
P(RL)=_—=—  P(RT)+P(NT)= T, 1 $, 1 %18 42
58 10 10 50 50 50 50 25
P(NT)=—. L= L

"510 50 (b) conditional probability:

P(NNL) /o /o
P(N|L ~0643
P(NL)=_%-%=% (NI-)= P(L) yo*/o /0

R = alarm rings; N =alarm does not ring

T =student is on time; L =student is late

4. Two dice are rolled. The score is the smaller of the two numbers that appear; if the same number
appears on both dice, then the score is that number. What is the probability that the score is 3?
[4 marks]

The table at left shows the complete sample space.

L,121(31|41|51]61
1,2 22|32|42]|52] 62| probability scoreis 3 = !
1,3(123(33|43|53]|63 36
1,4 2434445464
1,5(25(35|45|55]65
1,6 26|36 46]56]66
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5. Events A and B are given such that P(AmB)zé, P(B|A)=%, P(A|B)=%. Find:

(@ P(B); [3marks] (b) P(A);  [3 marks] (c) P(AUB) [2marks]
_P(AnB) 3 J5 Js w2
@ PAIB)= P(B) 10 P(B) P(B)_%O_ls_s
_P(ANB) 1 X % 2
®) P(BIA)= P(A) =32 P(A) = P(A)_%_s

6 10 3 13

2 2 1
(© P(ANB)=P(A)+P(B)-P(ANB)=F+ = 1c* 5 15715

6. A couple is told that the probability that they will have blue-eyed children is % The couple would

like to have 6 children.
(a) What is the probability that 3 of the 6 children will be blue-eyed? [4 marks]
(b) What is the probability that all 6 children will be blue-eyed? [3 marks]

6 3 3
(a) probability that 3 of the 6 are blue-eyed = [3} Gj (%) ~0.132

1 6
(b) probability that all 6 are blue-eyed = [Zj ~0.000244
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