Probability — 2021 AS

1.

June/2021/Paper_9709/51/No.4

To gain a place at a science college, students first have to pass a written test and then a practical test.

Each student is allowed a maximum of two attempts at the written test. A student is only allowed
a second attempt if they fail the first attempt. No student is allowed more than one attempt at the
practical test. If a student fails both attempts at the written test, then they cannot attempt the practical
test.

The probability that a student will pass the written test at the first attempt is 0.8. If a student fails the
first attempt at the written test, the probability that they will pass at the second attempt is 0.6. The
probability that a student will pass the practical test is always 0.3.

(a) Draw a tree diagram to represent this information, showing the probabilities on the branches.
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(b) Find the probability b@;y chosen student will succeed in gaining a place at the college.
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(¢) Find the probability that a randomly chosen student passes the written test at the first attempt
given that the student succeeds in gaining a place at the college. [2]



2. June/2021/Paper_9709/52/No.3
On each day that Alexa goes to work, the probabilities that she travels by bus, by train or by car are
0.4, 0.35 and 0.25 respectively. When she travels by bus, the probability that she arrives late is 0.55.
When she travels by train, the probability that she arrives late is 0.7. When she travels by car, the
probability that she arrives late is x.

On a randomly chosen day when Alexa goes to work, the probability that she does not arrive late
1s 0.48.

(a) Find the value of x. 13]

(b) Find the probability that Alexa travels to w y train given that she arrives late. [3]
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3.

June/2021/Paper_9709/53/No.7

In the region of Arka, the total number of households in the three villages Reeta, Shan and Teber is 800.
Each of the households was asked about the quality of their broadband service. Their responses are
summarised in the following table.

Quality of broadband service
Excellent Good Poor
Reeta 75 118 32
Village | Shan 223 177 40
Teber 12 60 63
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(i) Find the probability that a randomly chosen household is in Shan and has poor broadband
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(ii) Find the probability that a rando %ﬂ household has good broadband service given
that the household is in Shan. [2]
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(b) (i) 10 households in Arka are chosen at random.

Find the probability that fewer than 3 of these households have no broadband service. [3]



(ii) 120 households in Arka are chosen at random.

Use an approximation to find the probability that more than 32 of these households have no
broadband service. 15]




4. March/2021/Paper_9709/52/No.7

There are 400 students at a school in a certain country. Each student was asked whether they preferred
swimming, cycling or running and the results are given in the following table.

Swimming Cycling Running
Female 104 50 66
Male 31 57 92
A student is chosen at random.
(a) (i) Find the probability that the student prefers swimming. [1]

(ii) Determine whether the events ‘the student is male’ and ‘tE @ prefers swimming™ are

independent, justifying your answer. . [2]
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7 of the students do not like any sports.

On average at all the schools in this cou

(b) (i) 10 of the students from thi ry are chosen at random.

Find the probabilit t 3 of these students do not like any sports. [3]
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(ii) 90 students from this country are now chosen at random.

Use an approximation to find the probability that fewer than 32 of them do not like any
sports. [5]



