4

3 A factory produces a certain type of electrical component. It is known that 15% of the components
produced are faulty. A random sample of 200 components is chosen.

Use an approximation to find the probability that more than 40 of these components are faulty.  [5]
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2 Anil is a candidate in an election. He received 40% of the votes. A random sample of 120 voters is
chosen.

Use an approximation to find the probability that, of the 120 voters, between 36 and 54 inclusive voted
for Anil. [5]

........................................ Vo BU20, 006

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

........... p@i\/%_fﬁ.(% , ch%—T %)
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3 A farmer sells eggs. The weights, in grams, of the eggs can be modelled by a normal distribution
with mean 80.5 and standard deviation 6.6. Eggs are classified as small, medium or large according
to their weight. A small egg weighs less than 76 grams and 40% of the eggs are classified as medium.

(a) Find the percentage of eggs that are classified as small. 31
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150 of the eggs for sale last week were weighed.

{¢) 'Use an approximation to find the probability that more than 68 of these eggs were classified as

medium. e P lvw_-l‘um [5]

.................................... X ~ B850 O@)
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2 Inalarge college, 32% of the students have blue eyes. A random sample of 80 students is chosen.

Use an approximation to find the probability that fewer than 20 of these students have hlue eves. [5]

.......................................... X’V/\/@Sb,ﬂ'@@%)
P(X<M)*P[X<I°L5>Lcoﬁhn®camm)

...................... \Pb{<f°!5"l«5éa )

P(x<~[@,ezb) .......................................................................................

...........

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

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

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

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

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

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

................................................................................................................................................................
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5 The lengths of Western bluebirds are normally distributed with mean 16.5c¢cm and standard
deviation 0.6 cm.

A random sample of 150 of these birds is selected.

(a) How many of these 150 birds would you expect to have length between 15.4c¢m and 16.8 cm?
[4]

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

..P..(JS...&..:..15.5....4...2% .......... l 'b"&&"é ............ ) .............................................................

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

i

.............. Q.:.&;5._<1>2>... =y 5o><o 65%01‘7&45

The lengths of Eastern bluebirds are normally distributed with mean 18.4 cm and standard deviation
ocm. It is known that 72% of Eastern bluebirds have length greater than 17.1 cm.

(b) Find the value of o. {31

....... P (L_>[?)©¥Z

.........................................................................
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A random sample of 120 Eastern bluebirds is chosen.

(c¢) Use an approximation to find the probability that fewer than 80 of these 120 bluebirds have length
greater than 17.1 cm.

..................................... - Nﬁ(lm O 7F L) (5]

PL<80) 2 PLeFVS) fonuin coesin)...
P£E< "’&éa’) .....................................................................
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2 The residents of Persham were surveyed about the reliability of their internet service. 12% rated the
service as ‘poor’, 36% rated it as ‘satisfactory’ and 52% rated it as ‘good’.

A random sample of 8 residents of Persham is chosen.

(a) Find the probability that more than 2 and fewer than 8 of them rate their internet service as poor
or satisfactory. (3]

........................................ RuB($,0:48)

............................................................................ L. r+&+\s14.uea3
Puxd)1_(P(o)ﬁ°0)h°(z)+p(s))
2 L= (FCx0687x 052 1 X068 k0527

...................................................... > ...fQ;xQ.-.@ﬁfﬁg.:ﬁt...f.,..fcft,_f.g:.eaf’_x.a.;szj)n

-
- L]
.................................. 2 BT R T T T P R L R L L L Ty Ty P PSP PR PPN

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

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

A random sample of 125 residents of Persham is now chosen.

(b) Use an approximation to find the probability that more than 72 of these residents rate their internet
service as good. [51

© UCLES 2022 9709/51/0/N/22

www.pastpaperpenguin.com



6
4

The 1300 train from Jahor to Keman runs every day. The probability that the train arrives late in
Keman is 0.35.

(a) For arandom sample of 7 days, find the probability that the train arrives late on fewer than 3 days.

[3]

......................................................................................................................................................
R ]

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

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

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

A random sample of 142 days is taken.

(b) Use an approximation to find the probability that the train arrives late on more than 40 days. [5]

......................................... L~ N(9.2,32305) o
P(L?@}?P{L?@os)(mﬁmrm)

p( > 05l 1>=P(Z:7”fb]37> ......................................
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S In Greenton, 70% of the adults own a car. A random sample of 8 adults from Greenton is chosen.

{a) Find the probability that the number of adults in this sample who own a car is less than 6.

13}

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

e 2 [....'.T....(.?QAE..Q:.Z.G..&.Q.:SE..&....?C;.XO'?}XO'S‘

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

e +’csx07"xoa)
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A random sample of 120 adults from Greenton is now chosen.

(b) Use an approximation to find the probability that more than 75 of them own a car. [S]
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5 In a large college, 28% of the students do not play any musical instrument, 52% play exactly one
musical instrument and the remainder play two or more musical instruments.

A random sample of 12 students from the college is chosen.

(a) Find the probability that more than 9 of these students play at least one musical instrument. [3]

......................................... m...cz._.ﬁ.@.zf.a.&z,)

e R o g 2 o 0 e
Pz = Plo) P + M)

« | i
e 2 O 028"+ OO CoX OB 0

............................. S O e

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

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

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

© UCLES-2022 9709/52/MN22

www.pastpaperpenguin.com



9
A random sample of 90 students from the college is now chosen.

(b) Use an approximation to find the probabhility that fewer than 40 of these students play exactly
one musical instrument. 51

........................................... >( ,.\,5(0( / ._Q:_,Sr)exq%"’b inSumat

Oy
A E D XD E O 7 b B (04D o

................ =4k %m 20

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

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

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

= - .
................................. . T e reens conrareesseesrenserensron B ol e anone s sarenssnnensenns nessasensionssnntanssanassrsennen
A \\ / N
AN\ ~ - _7 P
<N | T = 1 &%

© UCLES-2022 9709/52/M/N22 [Turn over

www.pastpaperpenguin.com



10
6  Atacompany’s call centre, 90% of callers are connected immediately to a representative.
A random sample of 12 callers is chosen.

() Find the probability that fewer than 10 of these callers are connected immediately. [3]
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A random sample of 80 callers is chosen.

(b) Use an approximation to find the probhability that more than 69 of these callers are connected
immediately. [5]

gﬁh%@wﬁwm ..... G D Con it ol
Ajal‘ﬂ\onl ....... Qo.ppkozdmﬁﬁaa ...............................................................................................
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6 In Questa, 60% of the adults travel to work by car.
(a) A random sample of 12 adults from Questa is taken.

Find the probability that the number who travel to work by car is less than 10. [3]

C , Z :
...................................................... B a2 N {é

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

0
...................................................................................................... * m"ogz"o )

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

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

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

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

(b) A random sample of 150 adalts from Questa is taken.

Use an appiroximation to find the probability that the number who travel to work by car is kess
than 81. [51

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

........................................................................................................................................................
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7 On any given day, the probability that Moena messages her friend Pasha is 0.72.

(a) Find the probability that for a random sample of 12 days Moena messages Pasha on no more
than 9 days. [31]

.................................. M BT 2T

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

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

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

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

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

............................................................................................................. ?‘.'...‘...L.QIZ,.X o "O'Zg)

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

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

(b) Moena messages Pasha on 1 January. Find the probability that the next day on which she
messages Pasha is 5 January. [1}

................................... M’VQﬁD O?Z«)

2. kbl ook ¥ Surcess...is m?wfﬁainql ...........
S Ln S0 00 S5
X X

X

......................................................................
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(c) Use an approximation to find the probability that in any period of 100 days Moena messages
Pasha on fewer than 64 days. [51

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

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

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

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

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

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

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

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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5 A pair of fair coins is thrown repeatedly until a pair of tails is obtained. The random variable X
denotes the number of throws required to obtain a pair of tails.

(a) Find the expected value of X. [1]

O I

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

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

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

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

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

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

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

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

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

........................................................................................................................................................
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On a different occasion, a pair of fair coins is thrown 80 times.

(d) Use an approximation to find the probability that a pair of tails is obtained more than 25 times.

(5]

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

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

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

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

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

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

..............................................................................
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........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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5  The probability that a driver passes an advanced driving test is 0.3 on any given attempt.

(a) Dipak keeps taking the test until he passes. The random variable X denotes the number of
attempts required for Dipak to pass the test.

(i) Find P(2 < X < 6). (2]

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

Five friends will each take their advanced driving test tomorrow.

(b) Find the probability that at least three of them will pass tomorrow. [3]

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

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

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

........................................................................................................................................................
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75 people will take their advanced driving test next week.

(¢) _Use an approximation to find the probability that more than 20 of them will pass next week. [5]

....................................... X B(FS, 02
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5 Every day Richard takes a flight between Astan and Bejin. On any day, the probability that the flight
arrives early is 0.15, the probability that it arrives on time is 0.55 and the probability that it arrives
late is 0.3.

(a) Find the probability that on each of 3 randomly chosen days, Richard’s flight does not arrive late.
(11

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

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

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

(b) Find the probability that for 9 randomly chosen days, Richard’s flight arrives early at least 3
times. [3]
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(¢) 60 days are chosen at random.

Use an anproximation to find the probability that Richard’s flight arrives early at least 12 times.

(5]
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6  Eli has four fair 4-sided dice with sides labelled 1, 2, 3, 4. He throws all four dice at the same time.
The random variable X denotes the number of 2s obtained.

(a) Show that P(X =3)=2. (2]

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

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

........................................................................................................................................................
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(© Find E(X). g - - X 2]
E(X)'Oxz,sc,“‘ ...... l XQ@*Z/XTQE*SXQP ..... ¥ ((’XLg(,

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

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

Eli throws the four dice at the same time on 96 occasions.

(d) Use an approximation to find the probability that he obtains at least two 2s on fewer than 20 of

these occasions. 23 é?’ [5]
3 { -
P(oﬁL&Q‘Mozs)’ ..... ot Tk ek T - A

X v N (2525, 18569

........................................................... ....................[..‘.... T A R ) T T T T I L

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

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

Pl tq-slgsiso“— n.s> ......................................................................................

9709/51/M/3/23

www.pastpaperpenguin.com

© UCLES 2023



12

7  Inthe 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
Viliage | Shan 223 177 40 4G
‘ Teber 12 60 63

(a) (i) Find the probability that a randomly chosen household is in Shan and has poor broadband
service. [1]

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

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

(ii) Find the probability that a randomly chosen household has good broadband service given
that the household is in Shan. {2}

In the whole of Arka there are a large number of households. A survey showed that 35% of households
in Arka have no broadband service.

() (i) 10 households in Arka are chosen at random.

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

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

L L L KL e R AL LRSS AL AR
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................................................................................................................................................
................................................................................................................................................
................................................................................................................................................
................................................................................................................................................
................................................................................................................................................

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

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

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

........................................ AN\B<IZO{@35>
A2 JZOKOES. e otz GL[OLS). ...
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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 92 140
135
A student is chosen ai randori.
(a) (i) Find the probability that the student prefers swimming. [1]
................ S S

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

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

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

independent, justifying your answer. [2]

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

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

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

..........................................................................
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On average at all the schools in this country 30% of the students do not like any sports.

®) (@) 10 of the students from this country are chosen at random.

Find the probability that at least 3 of these students do not like any sports. 131

........................................ SAB0,O:2)

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

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

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

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

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

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

(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. 51

S.~R(0,0:3)
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