GEOMETRIC
DISTRIBUTION



Created by T. Madas

Question 1 (**+)

The discrete random variable X is modelled as being geometrically distributed with
parameter 0.2 .

a) State two conditions that must be satisfied by X , so that the geometric model
is valid.

b) Showing full workings, where appropriate, calculate the value of ...

i ... P(X=3).
ii. ...P(X>8).

iii. ... P(55X<13).

0.128], [0.1678

0.3409

9 9 9

4 | X Geolo2) [

* TRIALS ARE INDERODATT OF ) ANTHED.
STRIALS Mok GRS IERARILY OF ey /""

B] 1) Plx=3) = 0802 = &= oue/

T PGOE) = Pxxq) = (o8f = olerg //
/

= [ - Pose]-(=pessy]
= PO»s)- PG 3)

= 09'- (oe)*

= 0-¥o%

¥rak

Created by T. Madas



Created by T. Madas

Question 2 (**+)

It is known that in a certain town 30% of the people own an Apfone.
A researcher asks people at random whether they own an Apfone.

The random variable X represents the number of people asked up to and including
the first person who owns an Apfone.

Determine that ...

a) ... P(X=4).
b) ... P(X >4).

© ... P(X<6).
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Question 3  (**+)

Arthur and Henry are rolling a fair six sided die and the winner of their game will be
the first person to get a “six”.

Arthur rolls the die first.

Determine the probability that ...
a) ... Arthur wins on his second throw.
b) ... Arthur wins on his third throw.

¢) ... Arthur wins the game.
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Question 4  (¥*%)

Nigel is playing tournament chess against a computer program and the probability he
wins against the program at any given game is 0.25.

Nigel is playing several practice games every day, one after the other.

a) Find the probability that on a given day ...

i. ... Nigel wins for the first time on the 4t game played.
ii. ... Nigel has to play more than 4 games before he wins for the first time.

If Nigel does not win any of the first 5 games played in a given day, he plays no more
games in that day. Nigel starts training on a Monday on a given week.

b) Determine the probability that Nigel wins his first game on the Thursday of
that week.

27
356 0.105

Sl ~0316/. [£0.0102]

-

Created by T. Madas



Created by T. Madas

Question 5 (¥*%)

In a statistical experiment, a token is placed at the origin (0,0) of a square grid.

A fair six sided die is rolled repeatedly until a "six" is obtained.

e Every time a "six" is not obtained, the token is moved by one unit in the
positive x direction.

e When a "six" is obtained, the token is moved by one unit in the positive y
direction and the experiment is over, with the token at the point with
coordinates (X,1).

Determine ...
a) ... P(X=8).
b) ... P(X <8)

b
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Question 6  (¥*%4)

The small central section on a standard dart board is called the bull’s eye.
When Albert aim for the bull’s eye the probability he hits it is 0.3.
When Buckle aim for the bull’s eye the probability he hits it is 0.2 .

One day the two players decide to play a game aiming a single dart at the bull’s eye in
alternative fashion, starting with Buckle. The winner is the first to hit the bull’s eye.

Assuming that all probabilities are constant, show that Buckle is less likely to win the
game compared with Albert.

P(Buckle) = % <

=
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Question 7  (¥**¥)

Two cricket players, Markus and Dean, decide to throw balls at a wicket, in alternate
fashion, starting with Markus. The winner is the player who is first to hit the wicket.

The probability that Markus hits the wicket is 0.2 for any of his throws.
The probability that Dean hits the wicket is p for any of his throws.

If Markus throws first, the probability he wins the game is % .

Determine the value of p.
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Question 8  (¥**¥)

A coin is biased so that the probability of obtaining “heads” in any tossis p, p# % .

The coin is tossed repeatedly until a “head" is obtained.

The probability of obtaining “heads” after an even number of tosses is 2

5-

Determine the value of p.
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Question 9 (¥¥¥¥F)

A bag contains a large number of coins, of which some are pound coins and some are

two pound coins. A coin is selected at random from the bag with replacement, until a
two pound coin is selected.

It is given that the probability it will take ...

... exactly 2 attempts until a two pound coin is selected is %

... more than 3 attempts until a two pound coin is selected is % .

Determine the probability that a two pound coin will be selected for the first time on
the fifth attempt.
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Question 10 (Gk*%%F)

A discrete random variable X is geometrically distributed with parameter p .

Show that ...
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Question 1 (*%)

A discrete random variable X has negative binomial distribution, with 6 successes
required each with probability of success 0.4 .

Determine the value of ...

[ | IE(x)=15|, |Var(X)=225|, [P(X =12) = 0.0883
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Question 2 (**+)
Justin is playing “Alien Shooter” on the internet. It is a game where you battle against
randomly drawn opponents where the reward of a battle is a “game ticket”.

The probability of Justin winning a battle is thought to be 0.4 .

a) Showing detailed workings where appropriate, calculate the probability of

Justin ...
i. ... winning his first battle on his third attempt.
il. ... winning his first battle after his third attempt.

In Alien Shooter when you collect 7 game tickets you can upgrade your spaceship.
Justin has already collected 2 game tickets from the previous day’s play. He starts
playing today, hoping to upgrade his spaceship.

b) Determine the probability he will have to have 10 battles by the time he is
able to upgrade his spaceship.

¢) State two conditions that must be satisfied in this scenario if the calculations
are to be valid.
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Question 3 (**+)
A discrete random variable X has negative binomial distribution, with E(X)=12

and Var(X)=4.

Determine the value of P(X =12).

[ ] [P(x=12)=0.1936

VSN Sasady pesores To0 X< o NE(e 3)

B - Var(x) = FC-P)
=3

[PI &= PC-p)
5 o

(OMBINE EQuATONS ALY WEHAK

X ANR (4, 075]

Created by T. Madas



Created by T. Madas

Question 4  (¥*%4)

It has been established over a long period of time that the probability that an
electricity company operative will be able to take a reading from a house meter, due
to the resident being at home, is 0.4 .

a) Determine the probability that the first reading to be taken will be on, or

before, the 7" house visit.
b) Find the probability that the operative will be able to take ...

i. ... exactly 3 readings in his first 7 visits.
ii. ... his 3" reading on his 7" visit.

ii. ... his 31 reading on, or before his 7 Visit.

L

=0.9720

= 0.2903

~(.1244/, |= 0.5801|

2 9 2

) NODEL 4% THe X= NUUBL O SCSSEs Wity GBARTRIC
XrGe(od) = POx<v) = t-Px3ze)
3

o1 p
7 Fiwed
k4

= l—og

= b‘ﬁz:/,
b2 gorra s mosuun Xovoss or Ssess
XwB(how) = POx=3)- (orfoel < ozen
) S semoc B X s o of s o)

XoNB@B 04— PCxe7)= (5) puftosf xou

Plx <) = POx

o6 oy + (4)oalloe <ou
@

Pu4Toefxou

. @«&‘U LWL L 6x0e s loxo 6 \Sxost |

= 000X 900t

= 0:5%0l
=

Created by T. Madas



Created by T. Madas

Question 5 (***4)

Steve is filming and uploading videos on the internet, and every week he plans to
upload 5 videos.

The probability that a video has no significant faults and so it is deemed to be suitable
for uploading to the internet, is 0.25. Once Steve has uploaded 5 videos he stops
filming for that week.

a) Find the probability that, in a given week, Steve will have to film 11 videos.

b) Determine the number of videos Steve will be expected to film in a given
week in order to meet his weekly uploading target of 5 videos.

In a season Steve plans to film for 40 weeks.

¢) Estimate the probability that the mean number of videos Steve has to film per
week, is greater than 18.
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Question 6  (¥***4)

The discrete random variable X represents the number of times a biased coin must be
tossed until 3 “heads” have been obtained.

It is further given that Var(X)=36.

a) Calculate P(X =9).

b) If the first “head” was obtained on the second toss, find P(X <9)
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