The time taken, ¢ minutes, to complete a puzzle was recorded for each of 150 students. These times
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(a) Draw a cumulative frequency graph to illustrate the data.
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(b) Use your graph to estimate the 20th percentile of the data.
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3
2  Twenty children were asked to estimate the height of a particular tree. Their estimates, in metres, were
as follows.

4.1 4.2 4.4 4.5 4.6 4.8 5.0 5.2 53 54
5.5 5.8 6.0 6.2 6.3 6.4 6.6 6.8 69 194

(a) Find the mean of the estimated heights. [1]

(¢) Give a reason why the median is likely to be more suitable than the mean as a measure of the
central tendency for this information. [1]
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3  The random variable X takes the values -2, 1, 2, 3. Itis given that P(X = x) = kx>, where & is a
constant.

(a) Draw up the probability distribution table for X, giving the probabilities as numerical fractions.
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(b) Find E(X) and Var(X). [3]
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4  Ramesh throws an ordinary fair 6-sided die.

(a) Find the probability that he obtains a 4 for the first time on his 8th throw. [1]

sofeusnesnenuerenteatsissotstiontstrarassssbarbsanasanttasanabenannn

.............................................................................................................

(b) Find the probability that it takes no more than 5 throws for Ramesh to obtain a 4. {2]

................... P(K45)= L=.97

...............................................................................................

Ramesh now repeatedly throws two ordinary fair 6-sided dice at the same time. Each time he adds
the two numbers that he obtains.

(¢) For 10 randomly chosen throws of the two dice, find the probability that Ramesh obtains a total
of less than 4 on at least three throws. [4]

.......................................................................................................................................................
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$  Farmer Jones grows apples. The weights, in grams, of the apples grown this year are normally
distributed with mean 170 and standard deviation 25. Apples that weigh between 142 grams and
205 grams are sold to a supermarket.

(a) Find the probability that a randomly chosen apple grown by Farmer Jones this year is sold to the
supermarket. 4]

p(muw 753 I

........................................................................................................................................................

?(7
AN

.......................................

-~ ‘L
.................... Pl AN
PN

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

© UCLES 2022 9709/53/M1322

www.pastpaperpenguin.com



7

Farmer Jones sells the apples to the supermarket at $0.24 each. He sells apples that weigh more than
205 grams to a local shop at $0.30 each. He does not sell apples that weigh less than 142 grams.

The total number of apples grown by Farmer Jones this year is 20000.

(b) Calculate an estimate for his total income from this year’s apples. {31

....................................................................................................................................................

.....................

........................................................................................................................................................

Farmer Tan also grows apples. The weights, in grams, of the apples grown this year follow the
distribution N(182, 20%). 72% of these apples have a weight more than w grams,

{c) Find the value of w.
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Sajid is practising for a long jump competition. He counts any jump that is longer than 6 m as a success.
On any day, the probability that he has a success with his first jump is 0.2. For any subsequent jump,
the probability of a success is 0.3 if the previous jump was a success and 0.1 otherwise. Sajid makes

three jumps.

(a) Draw a tree diagram to illustrate this information, showing all the probabilities. 2]
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(b) Find the probability that Sajid has exactly one success given that he has at least one success. [5]
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On another day, Sajid makes six jumps.
(c) Find the probability that only his first three jumps are successes or only his last three jumps are
Successes.

(31

© UCLES 2022

9708I53/M/322

[Turn over

www.pastpaperpenguin.com



10

7 A group of 15 friends visit an adventure park. The group consists of four families.

* Mr and Mrs Kenny and their four children
* Mr and Mrs Lizo and their three children
¢ Mrs Martin and her child

¢ Mr and Mrs Nantes

The group travel to the park in three cars, one containing 6 people, one containing 5 people and one
containing 4 people. The cars are driven by Mr Lizo, Mrs Martin and Mr Nantes respectively.

(a) Inhow many different ways can the remaining 12 members of the group be divided between the
three cars? [31]

)2, ..... One. AP 4/ .......................... C';(L q/ov\olmezci ...........................

The group enter the park by walking through a gate one at a time.

(b) In how many different orders can the 15 friends go through the gate if Mr Lizo goes first and
edch family stays toge‘ther’ i
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In the park, the group enter a competition which requires a team of 4 adults and 3 children.

(¢) In how many ways can the team be chosen from the group of 15 so that the 3 children are all
from different families? [2]

(d) In how many ways can the team be chosen so that at least one of Mr Kenny or Mr Lizo is
included? (31
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