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g L 7  liems from a production line are examined for any defects. The probability that any item will be found 1o
: Q be defective is 0.15, independently of all other items.

(i) A batch of 16 items is inspected. Using tables of cumulative binomial probabilities, or otherwise, find
the probability that '

(a) atleast4 itcms in the batch are defective, 12}

(b) exactly 4 items in the batch are defective. . [2]
(ii) Five batches, each containing 16 items, are taken.

{a) Find the probability that a1 most 2 of these 5 batches contain at least 4 defective items. [4]

(b) Find the expected number of batches that contain at Jeast 4 defective items. (2]
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Jrieni~a; -2, independently of any other job. Let X be the number of jobs which
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(i) The distribut i
(m . on of X 1§ B(n, p). State the values of the parameters r and p. [1]
j-g (i1) State the value of E(X).
1)

(i) Use the tables of cumulative binomial probabilities to find
(@) P(X <4,
(b)) P(2gsX < 6). o
| 2]




Biromial (Cont 1)

2 (i) The random variable X has a B(12, 0.6) distribution. Using the tables of cumulative binomial

probabilities, find
N @ PX <3, : (13
054 ®) PU<X<T). _[3]
(ii) The random variable ¥ has a B(7, 0.43) distribution. Find P(Y = 4). ' (31
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(a) The random variable W has a B(6, 0.7) distribution. Calculate the probability that the ‘val.uc of[‘r;;
is3orb6. ’

(b) The random variable V has a B(9, 0.8) distribution. The mean of this distribution is denoted by u
and the standard deviation by g,

2
(i) Find the value of p. [2)

(ii) Use the table of cumulative binomial probabilities to find P(V < - o). (3]

Sheena travels to work by car. From long observation, she has found that she can park in her favourite

parking space on 2 days out of 5 on average. Let X be the number of days out of a 5-day working
week on which she can park in her favourite parking space.

(i) State two assumptions which need to be made for a binomial model to be valid for the distnbution
of the random vanable X. [2]

(il) Assuming that B(n, p) is a valid model forr the distribution of X,

(a) state the values of the parameters n and P,

{2}
{2]

(iti) A 5-day working week in which Sheena can park in her favourite parking space on more than

3 days is a ‘good’ week. Find the probability that, out of 7 randomly chosen 5-day working
weeks, fewer than 2 are good weeks. [4)

(b) show that P(X > 3) = 0.0870 correct 10 3 significant figures.

Wall tiles of a certain make are packed in boxes of 20. Production procedures lead to imperfections

in 3% of these tiles, on average. A box of tiles is classified as ‘unsatisfactory’ if it contains more than
one impeirfect tile.

on?

2] -

(ii) Calculate the probability that a randomly chosen box is unsatisfactory. (4]

(i) What must be assumed for the number of imperfect tiles in a box to have a binomial distributi

Each day randomly chosen boxes are checked. The number of boxes checked, up to and including the
first unsatisfactory box, is denoted by U.

(iii) Calculate E(U). (2]

(iv) If U 2 2 + E(U) then production is ‘un;:ler control’. Calculate the probability that productiqn is
under control. 4]




Binomial (cont 1)

. The
side the city limits. The Finance Department employs 18 men and 23 women. T

employees live out y X and the number of these women

number of these men who live outside the city limits is denoted b
who live outside the city lisnits is denoted by Y.

[3]
QN (i) Assuming a binomial model, find P(6 < X < 10).

3]
(ii) Assuming a binomial model, find P(Y = 10).

-

(iii) Give a reason why binomial models might not be suitable.

8  On average 8% of the student population is vegetarian.

(i) A party of 20 students goes on a field trip to a study centre in Scotland. The catering manager of

) the centre decides to prepare 2 vegetarian meals.
NU\/ (a) Use a binomial distribution to find the probability that there are at most 2 vegetarians in the
OL’ party of 20 students. [4]

=

(b) State two assumptions needed for the use of a binomial distribution in part (a). " [2]

(ii} A group of n students goes on an exchange visit to Ger
contains at least one vegetarian is greater than 95%.
find the smallest possible value of 7.

many. The probability that this group
Using trial and improvement, or otherwise,

(31

5 Andy plays a lottery game once a week for 10 weeks. He knows that he has a probability of % of
winning each time he plays. Let X be the number of weeks out of 10 in which Andy wins.

{) State the distribution of X, giving the values of any parameters, and state one assumption required

SM 1o use this distribution as a sujtable model. [3]
DL{ | (ii) Calculate

{a) P(X =2), {3]

(b) P(X > 2). (3]

(ili) Write down the value of E(X). [1]

7 (a) The random variable W has a B(6, 0.4) distribution. Calculate the probability that the value of
W is an odd number,

(4]
{b) The random variable X has a B(S, p) distribution, where p# 0. Given that E(X) = 3Var(X),- find

D\ {(c) The random variable } has a B(12, p) distribution, where p = 0. Given that

P(Y = 11) = P(Y = 12),

find the value of p. [3]




