1 Two fair dice are thrown. Let the random variable X be the smaller of the two scores if the scores are
different, or the score on one of the dice if the scores are the same.

(i) Copy and complete the following table to show the probability distribution of X. [3]
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Every day Eduardo tries to phone his friend. Every time he phones there is a 50% chance that his
friend will answer. If his friend answers, Eduardo does not phone again on that day. If his friend does
not answer, Eduardo tries again in a few minutes’ time. If his friend has not answered after 4 attempts,
Eduardo does not try again on that day.

(i) Draw a tree diagram to illustrate this situation. [3]

(ii) Let X be the number of unanswered phone calls made by Eduardo on a day. Copy and complete
the table showing the probability distribution of X. [4]
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4 In a competition, people pay $1 to throw a ball at a target. If they hit the target on the first throw they
receive $5. If they hit it on the second or third throw they receive $3, and if they hit it on the fourth or fifth
throw they receive $1. People stop throwing after the first hit, or after 5 throws if no hit is made. Mario
has a constant probability ofﬁof hitting the target on any throw, independently of the results of

other throws.

B 50 5 R
(i) Mario misses with his first and second throws and hits the target with his third throw. State how
much profit he has made. [1]

(ii) Show that the probability that Mario’s profit is $0 is 0.184, correct to 3 significant figures.

(iii) Draw up a probability distribution table for Mario’s profit.

(iv) Calculate his@xpected profit.) & C)(_‘)‘
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Judy and Steve play a game using five cards numbered 3, 4, 5, 8, 9. Judy chooses a card at random,
looks at the number on it and replaces the card. Then Steve chooses a card at random, looks at the
number on it and replaces the card. If their two numbers are equal the score is 0. Otherwise, the
smaller number is subtracted from the larger number to give the score.

(i) Show that the probability that the score is 6 is 0.08.

(ii) Draw up a probability distribution table for the score.

(iii) Calculate the mean score. E-)CP{ d-&d VOJM'Q :
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If the score is O they play again. If the score is 4 or more Judy wins. Otherwise Steve wins. They
continue playing until one of the players wins.

(iv) Find the probability that Judy wins with the second choice of cards.

(v) Find an expression for the probability that Judy wins with the nth choice of cards.

ToTAL = 25 pulsmes.

—

LS

Seree = ! (Ss,ja) (frfjs) Lhis) (S14) (%:9)(9,8)

Plx=1) = L

Stove =4¢ (3/9) (913) = R ;0.08

ST
K=o | (3,3 (nu) (s, s) (4.8)C49) =S
25

- 0-0%

xz=2 | (3,5) (5,3) =

<
2S

Xz (5:8}(8'5> = 2 _p-0&
rS

A=y ] (48) B) (SA(25) = L = ol

X2 | (3,4) (1.9) (38) (313 = 4 =014
25




I Steve wWinNs. j‘f T oy WIN G- I
px)| 22 [0 | 008 [608 |0l |6-16[0 08
XPO| 0 |o24 | 0-16 | 624 | 064 | 0-8] 0-¥& | ELX) =memy
2-Sh
Cteve =oH
Judy = o4

p(:l_tkdj wing Scc_ov\d %qme_) = .D,]_
fivd gome =bOT = > J
FoukTi Gome =DBDT =D

Y\J"’\jO\w\e

(0‘23 (QL\) = b-og

4 [\b

£.p(x)=1

% -Pr)

2h | I-6

E(X)z -3

Yoar = E(x*) -—Y_E(x)]z
3.0l = E(*) (2%
E()Lz): 8 .2



o qp | 0 | yn | 6y [gx)=83

P+9 th +o-k=1 5 —3|>+7_)»+(.6:2~39 qPJ,H.Hg.L\ - 2.3

pro th =06 2n-3p= 0T Un+lp =19
N |

3= '
P;Cj S y=(C1]

15 A small farm has 5 ducks and 2 geese. Four of these birds are to be chosen|at random. | The random
variable X represents the number of geese chosen.

(i) Draw up the probability distribution of X. [3]
(ii) Show that E(X) = & and calculate Var(X). [3]

(iii) When the farmer’s dog is let loose, it chases either the ducks with probability 2 or the geese with

probability % If the dog chases the ducks there is a probability of ﬁ that they will attack the dog.
If the dog chases the geese there is a probability of j that they will attack the dog. Given that the
dog is not attacked, find the probability that it was chasing the geese. (4]
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(iii) When the farmer’s dog is let loose, it chases either the ducks with probability %or the geese with

probability 2. If the dog chases the ducks there is a probability of -5 that they will attack the dog.
If the dog chases the geese there is a probability of ;’ that they will attack the dog. Given that the

dog is not attacked, find the probability that it was chasing the geese. (4]




