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Question 1

The random variable X has binomial distribution B (20,0.4) .

Determine each of the following.

a) P(X=6).
b) P(X<9).
¢ P(Xx=212)

10.1244

0.5956|, [0.0565|, [0.5776|

b b b
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Question 2

The random variable X has binomial distribution B (15,0.35 ) .

Determine each of the following.

a) P(X=8).
b) P(X<7).
¢ P(X>9).

d) P(5<X<10).

0.7548|, [0.0124

10.0710 0.4233]

9 9 9

9 P(X=8)= (g}(m)"(%gf = 0710

b) P(x<7) = POxg6) = Rl = 0158

o RO = o)

= 1= PCxsa) - by
— 04876
= oo
d) P(S<xcio) = PCEE X = Blxsr) - PGres)
= Aably
= 09876 - o %643
= oy
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Question 3
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The random variable X has binomial distribution B (30,0.3) .

Determine each of the following.

a)

b)

c)

d)

P(X =11).
P(X <15).
P(X >10).

P(8< X <13).

10.1103

0.9831], [0.2696

0.5284|

9 2 2

R, e !
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B SO
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Question 4

The random variable X has binomial distribution B(40,0.2).

Determine each of the following.

a) P(X=5).
b) P(X <13).
¢ P(X>10).

d) P(8<X<l4).

0.9568|, [0.1608

10.0854 0.3875]

9 2 2

A Ax=8) = (B)o2foef = ooesy
b PCx<) = Poxg 2) = bbles . = oasen

d Px>lo)= PCx>11) = | — RCx<lo)
= talalis.
= | — 083

= O-leng
d) BB X<l ) = PAS X €R) = PxeR) - Plx<e)
= bl
= 0.9e06 — 0S{3|

= oagrg
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Question 5

The probability of a customer ordering the colour of a particular model of new car in
silveris 0.2.

Find the probability that in next 30 random orders there will be ...
a) ...exactly 10 orders in silver.
b) ... at most 8 orders in silver.

¢) ...no more than 11 orders in silver.

10.0355], [0.8713], [0.9905]

b b

Question 6
The probability of Mathew being late to school is 0.15.

Find the probability that in next 25 mornings he will arrive late to school ...
a) ...onexactly 6 occasions.
b) ... onless than 6 occasions.

¢) ... atleast twice.

10.0920/, [0.8385], [0.9069]

9 9
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Question 7

A certain brand of sweets are sold in bags of 15.

The typical proportion of orange sweets in these bagsis 1 in 5.

Find the probability that in a random bag of these sweets there will be ...
a) ...exactly 5 orange sweets.
b) ... more than 4 but at most 7 orange sweets.

¢) ...atleast 2 but no more than 6 orange sweets.

10.1032], [0.1600], [0.8148]

b b
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Question 8
Chris sells a charity magazine to raise money for the homeless, by approaching people
coming out of a train station. The probability that he will have a successful sale is 0.09 .

Determine the probability that if Chris approaches 40 people at random, he will sell
the magazine to ...

a) ... exactly 4 people.
b) ... at most 2 people.

¢) ... more than 5 people.

10.2011], [0.2894], [0.1465]

b b
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Question 9

The probability that Anna wakes up before her alarm rings is 0.4 .

a) Find the mean and variance of the number of times that Anna wakes up before
her alarm rings, in the next 7 mornings.

b) Determine the probability that in the next 7 mornings, Anna will wake up
before her alarm rings ...

i. ... at most once.
il. ... in more than 1 but less than 5 mornings.

¢) Calculate the probability that in the next 4 weeks Anna will wake up before
her alarm rings on exactly 7 mornings.

0.1586|, [0.7451], |0.0426]

E(X)=2.38|, |Var(X)=1.68|,

9 9
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Question 10
The probability that Phil will walk to work is 0.1.

The last 20 days that Phil went to work are examined.

a) Determine the mean and variance of the number of days that Phil walked to
work in the last 20 working days.

b) Find the probability that in the last 20 working days Phil walked to work ...

i. ...onexactly 2 days.
ii. ... onatmost 3 days.
iii. ... on more than 2 days.

0.2852], [0.8670|, [0.3231]

b b

E(X)=2|, |Var(X)=18],
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Question 11

The probability of a random customer ordering a vegetarian meal in the Ampala
restaurant is 0.2.

a) Find the mean and variance of the vegetarian meals in a total of40 orders.
b) Determine the probability that in 50 orders there will be ...

i. ...exactly 11 vegetarian orders.

ii. ... more than 11 vegetarian orders.

iii. ... at least 6 but no more than 11 vegetarian orders.

E(X)=8|, [Var(X)=6.4|, [0.1271], [0.2893|, [0.6627|

9 9
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Question 12
The probability of a biased dice landing on 6 is 0.4.

a) Find the mean and variance of the number of “sixes” in 50 throws.

b) Determine the probability that in 50 throws there will be ...

i. ...exactly 22 “sixes”.
ii. ...lessthan 17 “sixes”.
iii. ... more than 25 sixes.

0.0959|, [0.1561], [0.0573|

E(X)=20|, [Var(X)=12],

b b
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Question 13

The probability of a letter posted first class, out of a certain company, is 0.35.

a) Find the mean and variance of the number of letters posted first class in a batch
of 14 letters.

b) Find the probability that in a batch of 14 letters there will be ...
i. ...exactly 5 first class letters.
ii. ... atleast 6 first class letters.

iii. ... more than 3 but no more than 9, first class letters.

E(X)=4.9|, |Var(X)=3.185, [0.2178], |0.3595|, [0.7735|

9 9
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Question 14

The probability of a carnation producing a pink flower is 0.35.

a) Find the mean and variance of the number of pink flowers produced in 20
carnation blooms.

b) Find the probability that in 20 carnations that are about to produce flowers, we
will obtain ...

i. ... atleast 2 pink flowers.
ii. ... no more than 5 pink flowers.

iii. ... between 3 and 7 pink flowers, inclusive on both ends.

0.9969|, [0.2454

0.5889]

E(X)=7|, |Var(X)=4.55|,

b b
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Question 15

A box contains 50 coloured drawing. The proportion of red drawing pins in these
boxes is 3 out of 20.

a) Find the mean and variance of the number of red drawing pins in these boxes.

b) Find the probability that in a box of 50 drawing pins there will be ...

I. ...exactly 7 red drawing pins.

il. ... more than 10 red drawing pins.

iii. ... no more than 8 red drawing pins.

iv. ... between 6 and 12, not inclusive, red drawing pins.

0.1575|, [0.1199], [0.6681|, [0.5759]

b b b

E(X)=7.5|, |Var(X)=6.375],
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Question 16
The probability that Mr Smith will have coffee with his breakfast is 0.35.

a) Find the mean and variance of the number of mornings that Mr Smith has
coffee with his breakfast, in the next 25 mornings.

b) Find the probability that in the next 25 mornings, Mr Smith will have

coffee ...
i. ... onexactly 8 mornings.
ii. ... on atleast 8 mornings.
iii. ... on more than 8 but at most 14 mornings.
E(X)=38.75, |Var(X)=5.69], |0.1607], |0.6939], 0.5239)
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Question 17
The probability that Elaine will watch the evening news is 0.25.

a) Find the mean and variance of the evenings that Elaine will watch the news in
the 30 days of April.

b) Find the probability that in the month of April, Elaine will watch the evening

news ...
i. ... exactly 9 times.
il. ... either 7 or 10 times.
iii. ... between 8 and 14 times, inclusive.
iv. ... for more than half the evenings of the month.
E(X)=7.5|, |Var(X)=5.625|, [0.1298|, [0.2571|, |0.4830|, 0.0008|

Created by T. Madas



EXAM
QUESTIONS



Created by T. Madas

Question 1  (**+)

During the winter months, in a certain village in Scotland, the probability of a day
having severe fog is 0.06.

a) Find the probability that in a given week there will be ...
i. ... no day with severe fog.
ii. ... three or more days with severe fog.
It is known that on a given week there were three or more days with severe fog.

b) Determine the probability that there were exactly three days with severe fog in
that week.

0.9378|

0.6485], [0.0063

b b b
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Question 2 (**+)

Ama is a supermarket cashier. The probability that Ama will have to rescan a shopping
item because the barcode reader failed to “read” it, is 0.15.

A shopping item whose bar code is read on the first attempt is called a “first time item”.
Ama scans 40 shopping items.

a) Determine the probability that Ama will have more than 31 but at most 37
“first time items”.

Bama is a less experienced supermarket cashier. The probability that Bama will scan a
shopping item on her first attempt is 0.7 .

Bama scans 50 shopping items.

b) Determine the probability that Bama will have at least 35 “first time items”.

L.

0.8160

0.5692]

9

Q| X = w0 of e nue s
XnJ B(dg 08)

P(RAL x g27) = P(a2< x<37)
= PCx&3T) — PGesrl)
o CAUMATOR - -

= 0Sllo. — 0sdo. .

Pypas)= 1— POreze) = (- ousoe
_

= o 5@12////
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Question 3 (¥*%)

The random variable X has binomial distribution B (13,0.16) .

a) Determine P(X <2).

Two independent observations of X are made.

b) Find the probability that exactly one of these observations is equal to 2.

[ ], [0.3604], [0.4146]
o) X~ ¥ior
PO¢2) = DX €1) = .. GhawtmL e = Dz.’o/;L/

b funy e e POx=2)

Px=2) = @(me)z[u ) = oamse .

Hoace 0 Diguier

:PPC?((;;: }fgjj g = (eagsze. Y(1- o2 ) X2
s owd ~
=
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Question 4  (¥*%)

The discrete random variable X has the distribution B (15, p) .

a) Given that p =0.3, determine ...
i. ...P(X<6).

ii. ... P(X>10).

b) Given instead that P(X = 0) =0.04, determine the value of p, correct to three
decimal places.

¢) Given instead that Var(X )=3.15, determine the two possible values of p .

p=0.3 or 0.7|

b

p=~0.193

b

0.0007

b

0.7216

L],

o) I p=o3 . X~ B(ls03)

1) P(x<8) = PCXEs) = o~ cawmamr - = oms//

) PCx>e) = P&BI) = 1= P(x<io) = ... cavamor.-

=1- 093 = 0~um%

B oo wegae XBOS ) & POo) <ot

= P(=o)=oc4
() pa-pys = oot

=
- (-p" =
=2 l=p-= ooy
= - p = 08087

= b= mmgt///

AALY we Ak XoB(SP) & Var(R) =205

= Nor(x) = wp Ci-p)
= 315 = I5pG-p)
= 315 = Isp - I5p2
= 155}7 Sp + S =0
— PP —p + o2lz0

P
= (P -e3)(p-07) =0
) e
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Question 5 (¥*%)

The discrete random variable X has binomial distribution B (n, p) .

Given that the mean and the standard deviation of X are both 0.95, determine the

value of n.
, ln= 19|
K ~B(up
© EGQ)=umi= 045 0 Ver()=(.0) = os*
hp=09g npQ-p) = 09s?
095 x (1-p) =045
I—p =oas
p = oos
4 psods
%008 = 09§
h:ﬁ/

Question 6  (¥**+)
The random variable X has the binomial distribution B(n,0.3).

The mean of X is three time as large as the standard deviation of X .

Determine the value of n.

[ [n=21]

X~ B(wp1)

M= vp smmmwmm):m

M) = 030 STANDAZS DRIATIAN = \[Vxo3x07 |
SAR0 DATIe) < o

SETING VP A mﬁrg»&

M = 2 x (STaomen Damon)
03n = x Vo

oo*= q (oain)

00 = 19

W= 2

no=2 (o)

B8y g
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Question 7  (¥*%4)

A game is played by rolling simultaneously 15 standard fair six sided dice.
Find the probability that in a single roll of the 15 dice ...

a) ... no six will be obtained.

b) ... exactly three dice will show a six.

¢) ... more than three dice will show a six.
A game is won if more than three dice show a six.

d) If ten games are played determine the probability of winning exactly 5 games.

9

K= oougte o8 spes
X~ Bls, B

9 PO=o) = E)RED% somw

BP0 = ()R ove

d POO3) = POx>4) = | — B(X €3) = . Chuweson -
= 1 — o7gedp . DRE///

d e WH A NSO VAR

TY NOWBRL of  GRMES LI Aogé THAN 3 ) e
YNB(I 2is)

P(v=<) = <’ (zss

w.«a/
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Question 8  (*¥*%4)

Two fair six sided dice are rolled and the event “the dice show the same number” is
considered a favourable event.

The two dice are rolled together 4 times in a row and the random variable X
represents the number of times the dice showed the same number.

Determine the probability distribution of X .

P(X =0) =13, P(X =1) =238k, P(X =2) =53, P(X =3) =30, P(X =4) =3¢
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Question 9 (¥*%4)
The probability of a telesales representative making a sale on a customer call is 0.1.

a) Find the probability that a telesales representative achieves ...

i. ... nosales in 10 calls.

ii. ... more than 4 sales in 20 calls.

Representatives are required to achieve a mean of at least 4 sales each day.

b) Find the least number of calls a representative should make each day, in order

to achieve this requirement.

¢) Calculate the least number of calls that a representative needs to make in a day
for the probability of at least 1 sale, to exceed 0.98.

[ ].[0.3487], [0.0432], [n=40], [n=38]
o
X ~SRoon
POx=0) = (&) 62y~ Mev/
bl
R¥>a) = PCras) = 1 = PCYER) = . connarne
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L} QNG M = Wp L g M =
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= P(vy) >0
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= —P(Weo) y — o0z
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o xuxod Cow2
= log(oq) < lgben) *
alog (0q) < log(oe2)

tog (o) [Togoaeo
7 Sty laeed

BY 1065 of TesaLg Iupnastuan

)
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LI ETATS am=ae
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Question 10  (**%+)

A geologist is looking for fossils in rocks. In a certain area it has been established over
a long period of time that 10% of the rocks contain fossils. The geologist selects

twenty rocks from this area.

a) State 2 conditions that must be apply in order for a binomial model to be valid.

Find the probability that in the geologist’s sample there will be ...

b) ... one rock containing fossils.

¢) ... atleast one rock containing fossils.

The geologist selects a new sample of n rocks.

He wants to have at least a 95% chance that his new sample will contain fossils.

d) Determine the smallest value of 7.

:

state as appropriate

9

n="29|

0.2702|, [0.8784

9 9
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Question 11 (**%4)

The table below summarizes census information about the number of children in the
households of an English town.

Number of children 0 1 2 3 4 or more

23 32 35 7 3

Percentage of households

A random sample of 20 households is selected from this town.

a) Determine the probability that the sample will contain ...
i. ... 3 households with no children.
ii. ... more than half the households, with at least 2 children.

iii. ... more than 15 but at most 19 households, with at most 2 children.

A new random sample of n households is selected from this town.

The probability that this new sample contains a household with 4 or more children is
more than 10% .

b) Determine the smallest value of n.

| ,10.1631], [0.2493], [0.8352], [n =4
a) %wmtmu:lm {;, | 24 j/ ;: 8] mﬁ:;;:?;;ﬁﬁf{é
PELCATAGE OF YusEbLog % X% 354 1% 3% N~ B4 oo
RIS

T ¢ X= ”W oY= K w2 ey hosebs
XR(2002) Y R (20,008)

W) § W= AT uger 2 g dposebs
W A B(20,0:9)

e
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=

= P(N3) Doz

=33 S ol

o0x=3)=(%) o’ ot P Cuore tha hald) =1 P(=0) o
= P(r>i0) = pCvmu)
= 03y ol =P S-P(=6) > o9
/ = U= P Crcto) = - bl o
= - ose7 = [Q=0) < o9
= o«m% - (o"\,(“ og}°[o»47)“< 0

)
= 097 < o9
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Question 12 (¥*%4)

The records in a doctor’s surgery show that 20% of the patients that make an
appointment fail to turn up.

During a given weekday there are 20 appointments to see the doctor and the doctor
has enough time to see all 20 patients.

a) Find the probability that all the patients will turn up.
b) Find the probability that more than three patients will not turn up.

In order to improve efficiency in the surgery, the doctor decides to make more than 20
appointments although he still has enough time to see only 20 patients.

One day the doctor has booked 21 appointments.
¢) Find the probability he will be able to see all the patients that will turn up.
Another day the doctor has booked 25 appointments.

d) Find the probability that the doctor will not be able to see one of the patients
that will turn up.

0.1867|

0.0115], [0.5886], |0.9908

2 b b b
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Question 13 (**%4)

Jane and Amber are telesales operatives for a company.
The probability of Jane making a sale on a customer call is 0.1.
a) Showing a clear method, find the probability that Jane achieves ...
i. ... nosales in 10 calls.
il. ... more than 4 salesin 20 calls.

The probability of Amber making a sale on a customer call is 0.15.

b) If Jane and Amber make 20 calls each, determine the probability that they will
make

i. ... 2 sales each.

ii. ... atotal of 4 sales between them.

c¢) Calculate the least number of calls that Amber needs to make for the
probability of at least 1 sale, to exceed 0.99.

| . 10.3487], 10.0432|, [0.0654], 0.1826|, |n = 29|
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Question 14  (¥¥%%¥)

General purpose hooks are sold in boxes of 50.
The probability that a hook will be defective is 0.05.
10 boxes of hooks are examined.

Determine, to 2 significant figures, the probability that half of these boxes will contain
more than 5 defective hooks each.

| , [0.000016|
X = KO of DFFETE HookS W) 4 ROK
X ~Blsopos)
Wx>5) = Foce) = 1= k=S = I~ o962z

= 0-03T76.. .

Y =k BOX WM uot TP S DEr ookS
7 o B(10,0.057)

Ay=5)- C;) (»-ozmj:@-wuf = MOV
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Question 13 (¥¥%%)

a) State four conditions for making a binomial distribution an appropriate model
for statistical work.

Roy and Ned are door to door salesmen.
The probability of Roy making a sale on a house visit is 0.05.

b) Showing a clear method, find the probability that Roy achieves ...
i. ...nosalesin 15 visits.

ii. ... more than 3 sales in 20 visits.

¢) Calculate the least number of visits that Roy needs to make for the probability
of at least 1 sale, to exceed 0.99 .

The probability of Ned making a sale on a house visit is 0.15.

d) If Roy and Ned make 20 house visits each, determine the probability that they

will make ...
i. ... 2 sales each.
ii. ... atotal of 5 sales between them.

Ned makes 240 house visits in a given week.

e) Use a Normal approximation, to find the probability that Ned achieves more
than 30 sales in these 240 visits.

0.4633

0.0159], [n.=90], [0.0433], [0.167], [0.8399|
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Question 15 (¥¥%%)

In a certain village market, eggs are sold in boxes of 12.
The probability that a box will contain double yolked eggs is 0.15.
Determine the probability that...

a) ... an egg picked at random from a box will be double yolked.

b) ... 1in 20 boxes at least 13 boxes but less than 19 boxes will not contain double
yolked eggs.

0.0135/, [0.8185]

b b

°')l><z NOMBR. of DouBLE Youkd €665

K AOBRCR, »)

= P(X3)= 0w

—l = P(x=0) = oS
=088 = P(X=0)

— @) F = ons

= Ixix(-p)7= 08
- o

(—p

- (=P = 098654.-

= P = 0.0Bus
/

b} [V = houest of sones wnr bminss vouwss, s
Y ~ R(20,08)

P(rgy<iw) = PCR< > <i8)
= PCrew) - Plren)
= DeMY.. -~ 0-005d,
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Question 16  (**%%)

Daniel takes part in a quiz where he has to answer 12 Geography questions.

The probability that Daniel answer any one of these questions correctly is assumed to
be constant at 0.8. Daniel wins £100 for each correct answer but loses £50 for an
incorrect answer.

Let X denote the number of questions Daniel answers correctly.
Let W denote total amount that Daniel wins at the end of the quiz.
a) Find the mean and variance of X .
b) Determine, indicating your reasoning, the most likely value of X .

¢) Calculate the mean and variance of W

E(X)=9.6|, |Var(X)=1.92], [10], |E(W)=840], | Var(W)=43200

XK= NUMELL OF QUITIoNG Angwierd ORIy t
X~ R(2,08) |

- |
) EX)=up= xog = 96 /
Var®x) = npGiop) = 602 = ML/

D o T exdedio vk o 26
Bx=a) = (Yoo 0¥ = onca
P(x=10) = Qﬁ]ws”vzz = 02035 e iife M) 9 op
=) = (3) o8 b2l = ozez
B Au:xruuu{ 18 [0
9 s D Avees X_eaieer :
W= Xxioo + Q2-X%) (-s)

W= 00X ~ 600 + SoX
W = |oX — 60D

Nou)  W0e, A%

EW) = E(lsox —6e0) = 150 £&) ~ 600
= lsox9.6 —600 = euo/

Var(w) = Var (isox—6c0) = 156 Var (k)
= Zsoox 192 = 43200
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Question 17  (¥¥%%)

The random variable X has the distribution B (20,0.8) .
a) Find P(X >14).
The random variable Y has the distribution B(4,0.4).

b) Find P(Y =3).

Three independent observations Y], Y] and Y| are recorded.

¢) Determine P(Y;+Y;+¥;=10).

2

0.8042], [0.1536], [0.00249]

b b
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o) X ~38(20,08)
PCx> 1) = 2xpis) = 1= Plx<iy)
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Question 18  (¥¥%%)

Of a particular variety of rose bush, half produce red flowers and the rest produce
white flowers.

A selection of 9 rose bushes of this variety, are bought.
a) Find probability that more than 6 of these bushes will produce red flowers.
Another selection of 24 rose bushes of this variety are bought.

b) Determine the probability that more bushes will produce red flowers than
white flowers.

You may not use cumulative probabilities or distributional approximations
in this part.

0.0898], [0.4194]

9 9

q ! X noudic o 1 Greduig s’ boa]
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P = Boxe) = @l (2)esod
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4 POxan) o+ POxee) + POOR) = |

¥
POx>12) + O-llg... +POOR) = |
29(x>12) = o888l .

PQQQ) = muqq,/

or W LuAe UNIUATE" AR peO<
PCrrdywhite') = PClwhite>nd?)
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Question 19 (¥¥%%)

The discrete random variables X and Y are independent from one another and are
defined as

X ~B(16,0.25) and Y ~Po(2).

a) Find the value of Var(XY).

b) Determine P(XY =3)

[ ] |var(xy)=50

, |P(XY =3)=0.0659

o) ot ke fouss

X R6,025) Yeobo@)
€X) = Wp= Lrox=y =2
\ \ o Nary)=2-
\af(k) = Wplis) = hoTs~3 al

how we Aok

o E08) = Vac( + [EGP ’

TON= Ny +EeIR
PEOG) = 35 @ =y

O = 242 =¢
E(xy): EGQEG) = 4x2 =8
E([X\H; EGev) = T09) £ 1ax6 = W

Faden 0 4

—Nar(e) = Eavr)— BT

= \ar(xr) = - 8%

=Var (W)= So___—=

b) ROGY=2) = PO0)P(=E) & Pee)bore.
= (‘ﬂ[az&\(ﬂg“)x &:*LZX * (’g“pz@(m\f « zx2l
© 2 as) v B ol

00096, + 00562659

= 0059

/
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Question 20  (¥**%¥)

The discrete random variables X and Y are independent from one another and are
defined as

X ~B(4,05) and Y ~B(6,04).

a) Find the value of Var(XY).

b) Determine P(XY =0)

1. [Var(xv)=12.96], [P(XY =0) = 2>

——=0.10624
3125

AT Bxv=o) = Rxe0) BCrfo) + P(xfo) D(r=s) +Mxa)R0reo)
EYaienn 3 B) BGormo) = 20ceo) Rt + FOA) 2arme) +Pxat0re0)
Wbl < oo

1 -B=c) |+ RGo) |- Pcee) |+ o) BG-2]
ST B CoMpUIIG Eppestions e EGE) 4 EGH)

KA PGeo) 4 PGr=0) Tor
E(X) = mp= dxos=2

0= np = Gxod =24
Nof(x) = 0pG-p) = 2x0s = |

Nag(y) =npli-p)= 2Hr06 14

s NaeCT) = £02) —E@] Wit ool o@pstion)

P b
Slow ol = &2
elos s

EOF) = W) + (EGOFR

o8 o HAve
2) = VarGy) + €Y o ’ \ ( T
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-
- s £t T2

MY THE UAQaNCE OF XY Cp B oD

EQY) = BRIEG) = 2724 = 4g
EO) = £6)EG) = Sx72 =36

POxy=0) = Plx=c) + P(r=s) — ¥(x=0 0 ¥=0)
A Nee(xr) = E(0) - [EBxv]® = Do) & ) = B(x=0)+(r=0)
NorGe) = EGRY) - TGl S Tk W
WoeQy) = 36 — 48> _ o
VarQxt) = 24y s
o~ = ookt
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Question 21

It has been established over a long period of time that in a particular variety of rose
bushes, 0.2 produce pink flowers.

(****)

A selection of 10 rose bushes of this variety, are bought.
a) Find probability that more than 4 of these bushes will produce red flowers.

b) Calculate the least number of rose bushes that need to be bought so that the
probability of producing at least 1 plant with pink flowers exceeds 0.975.

Another selection of 125 rose bushes of this variety are bought.

¢) Use a Normal distribution approximation to determine the probability that
the number of bushes which will produce pink flowers will be more than 21
but no more than 30.

Finally a selection of 25 rose bushes of the same variety are considered. When these
rose bushes flowered they produced 10 plants with pink flowers.

d) Stating your hypotheses clearly, test at the 1% level of significance, whether
this constitutes evidence that this variety of rose bushes have a higher
probability than 0.2 in producing pink flowers.

0.673], |not sigificant 1.73% >1%

n=17

0.3704
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Question 22  (¥¥¥¥)

In this question you may only use the binomial table in the following page if you
require cumulative probabilities.

Elastic cat collars are available in boxes of 50 collars and in two different varieties,
standard and fluorescent. The proportions of different colours of these cat collars in the
two varieties are shown in the tables below.

Standard Colour Red Blue White Black
Proportion 0.175 0.4 0.325 0.1
Fluorescent Colour Yellow Pink Green Orange
Proportion 0.18 0.4 0.15 0.27

A box of 50 standard colour cat collars is selected at random.
a) Determine the probability that this box will contain ...
i. ...exactly 6 red cat collars.
il. ... atleast 15 but less than 25 blue cat collars.

Next, another box of 50 standard colour cat collars and a box of 50 fluorescent
colour cat collars are selected at random.

b) Determine the probability that in these 100 cat collars there will be ...
i. ... no black collars

ii. ... fewer than 20 blue or black cat collars and more than 30 yellow or
orange cat collars.

Finally, another box of 50 fluorescent colour cat collars are selected at random.

¢) Determine the probability that in these cat collars there will be at least 25 but
less than 33 cat collars, that are not pink.

0.0962

0.8482|, [0.0052|, [0.0012], [0.7058|

9 9 9 9 9

[solutions overleaf]
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0.40 045

0.50 |

0.0769

0.2794
0.5405
0.7604
0.8964
0.9622

0.9882
0.9968
0.9992
0.9998
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

O XA LW~ o

0.0052

0.0338
0.1117
0.2503
0.4312
0.6161

0.7702
0.8779
0.9421
0.9755
0.9906

0.9968
0.9990
0.9997
0.9999
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000

1.0000
1.0000

0.0003

0.0029
0.0142
0.0460
0.1121
0.2194

0.3613
0.5188
0.6681
0.7911
0.8801

0.9372
0.9699
0.9868
0.9947
0.9981

0.9993
0.9998
0.9999
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0000 0.0000

0.0002 0.0000
0.0013 0.0001
0.0057 0.0005
0.0185 0.0021
0.0480 0.0070

0.1034 0.0194
0.1904 0.0453
0.3073 0.0916
0.4437 0.1637
0.5836 0.2622

0.7107 0.3816
0.8139 0.5110
0.8894 0.6370
0.9393 0.7481
0.9692 0.8369

0.9856 0.9017
0.9937 0.9449
0.9975 0.9713
0.9991 0.9861
0.9997 0.9937

0.9999 0.9974
1.0000 0.9990
1.0000 0.9996
1.0000 0.9999
1.0000 1.0000

1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

1.0000 1.0000
1.0000 1.0000

0.0000

0.0000
0.0000
0.0000
0.0002
0.0007

0.0025
0.0073
0.0183
0.0402
0.0789

0.1390
0.2229
0.3279
0.4468
0.5692

0.6839
0.7822
0.8594
0.9152
0.9522

0.9749
0.9877
0.9944
0.9976
0.9991

0.9997
0.9999
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000

1.0000
1.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0001

0.0002
0.0008
0.0025
0.0067
0.0160

0.0342
0.0661
0.1163
0.1878
0.2801

0.3889
0.5060
0.6216
0.7264
0.8139

0.8813
0.9290
0.9604
0.9793
0.9900

0.9955
0.9981
0.9993
0.9997
0.9999

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0001
0.0002
0.0008
0.0022

0.0057
0.0133
0.0280
0.0540
0.0955

0.1561
0.2369
0.3356
0.4465
0.5610

0.6701
0.7660
0.8438
0.9022
0.9427

0.9686
0.9840
0.9924
0.9966
0.9986

0.9995
0.9998
0.9999
1.0000
1.0000

1.0000
1.0000
1.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0001
0.0002

0.0006
0.0018
0.0045
0.0104
0.0220

0.0427
0.0765
0.1273
0.1974
0.2862

0.3900
0.5019
0.6134
0.7160
0.8034

0.8721
0.9220
0.9556
0.9765
0.9884

0.9947
0.9978
0.9991
0.9997
0.9999
1.0000
1.0000
1.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0002
0.0005
0.0013
0.0033

0.0077
0.0164
0.0325
0.0595
0.1013

0.1611
0.2399
0.3359
0.4439
0.5561

0.6641
0.7601
0.8389
0.8987
0.9405

0.9675
0.9836
0.9923
0.9967
0.9987

0.9995
0.9998
1.0000
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Question 23 (¥¥¥¥)
A discrete random variable X has distribution

X ~B(6,%).

a) Find P(X =2).
Two independent observations of X , denoted by X; and X, are considered.

b) Determine the probability that the sum of these two observations will be less
than 2.

Eight independent observations of X are selected at random.

¢) Determine the probability that half of these observations will be a 2.

80 _ ~ Z
[ 14 ) ~0.3292, [=0.0540], [~ 0.1665]
9 XoB(E )
M=) -GE)G) - F-e %

L) % egote P(x.+xz<z2
Plk=o) » PCx=0) = [(5)&)0[@1& ~ 0.00T701....

R L R T [ T
2 0.0464. .

o EQJ\\\& FRRARIUN & 0-00TI0T - 0046244 2= o.(y

Q) | Y= & orstoma) of 2 Gou X
Y~R(8 &

POy~ (3) (B Q) ~ o S
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Question 24 (**¥*4)

A discrete random variable X has distribution
~ 1
X ~B(8.1).
Two independent observations of X , denoted by X; and X, are considered.
a) Determine P(X,+ X, <3).

Ten independent observations of X are selected at random.

b) Determine the probability that half of these observations will be a 2.

~().1143]

= 0.405

b 9

Q) WHTE AL dorcopss T x~8 () soof WaT PO <2)

:
&) % 2was = 0SS
3% 2wS = 06636

2waS = 0-0G2368..

- ooTm.-

Zwpg = OSHG

= oo

b)Y h cnseoston of 2 o 1 o

Y g (o, 020

POV~ (ig)(oansc) (i oamae]

= o3

s

Created by T. Madas



Created by T. Madas

Question 25  (*¥¥*4)

A multiple choice test consists of 25 questions, each question having 4 responses.
Each correct answer gains 3 marks but each incorrect answer loses 1 mark.

Suppose a certain candidate chooses to answer all 25 questions at random, and let X
be the number of correct answers that this candidate achieves.

a) State the distribution of X , defining all relevant parameters.
Let M be the number of marks that this candidate achieves.

b) Show clearly that the number of marks that this candidate is expected to
achieve is zero.

¢) Determine the variance of his marks.
In order to pass in this test at least 27 marks are required.

d) Find the probability that this candidate will pass the test, briefly commenting
on his approach to this test.

Var(M)=75|, [0.0004
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Question 26  (****4)

During hot days, an ice cream van sells a large number of ice cream cones containing
either 1, 2 or 3 scoops of ice cream.

The respective probabilities of a customer buying a 1, 2 or 3 scoop ice cream cone

1 1,1
are ¢, » Of 3.

A random sample of n customers is examined, each customer having bought an ice
cream cone from this van. The probability that more than n scoops of ice cream are
ordered by these n customers is greater than 0.9999 .

Determine the smallest possible value of n.

n=6|

9
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Question 27  (***%4)

The probability that a student answers correctly the first question, of a multiple choice
exam, is 0.2.

A random sample of 30 students which sat this exam is considered.

a) Determine the probability that more than 5 but at most 10 students answered
the first question correctly.

Students earn 5 marks for answering the first question correctly but loose 2 marks for
answering incorrectly.

b) Find the probability that the total number of marks scored by all 30 students, in
answering the first question, is more than 17 .

| , 10.5469], [0.0095|
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Question 28  (Fk*FF)

It is given that the discrete random variable X satisfies

X ~B(n,p).

Given further that P(X =2)=P(X =3), show that
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