Stats 1 — Assignment 1

().

(2).

(3).

(4).

(5).

A committee contains 10 members, of whom 6 are women and 4 are men. A sub-committee of 4 of
these members is to be formed and it is decided to select these at random. Calculate the probability
that the sub-committee contains

(a) 2 men and 2 women, ‘ [3]

(b) atleast 1 member of each sex. , [4]
(S1 - May 2002)

A bag contains six balls numbered 1, 2, 3, 4, 5, 6 respectively. Three of these balls are selected at
random without replacement. Calculate the probability that

(a) the ball numbered 6 is one of the selected balls, 2]
(b) the three selected balls are numbered 1, 4, 5 (in any order), [2]
(c) the sum of the numbers on the three selected balls is equal to 10. 4]

(S1 - Nov 2002)

A purse contains two £2 coins, three £1 coins and four 50p coins. Three of these coins are chosen
at random, without replacement. Find the probability that

(a) the three chosen coins are all of different values, [3]

(b) the three chosen coins are all of the same value. [4]

(S1-Jan 2003)

A bag contains four red balls and three yellow balls. Two of these balls are selected at random.
Find the probability that the two balls selected are of different colours when the sampling is done

(a)  with replacement, [3]

(b) without replacement. . [3}

(S1 - June 2003)

In a class of 20 pupils, 10 are Welsh, 7 are English and 3 are Scottish. A sub-committee of 6 of
these pupils is to be formed and it is decided to choose its members at random from the 20 pupils.

Calculate the probability that the sub-committee contains
(a) no Scottish pupils, [3]

(b) 2 pupils of each nationality. (4]

(S1 - Nov 2003)
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(6) . A box contains 10 chocolates of which 4 are milk and 6 are plain. Mair chooses 3 chocolates at
random from the box, without replacement. Find the probability that she chooses at least 2 milk
chocolates. [6]

(S1-Jan 2004)

(7) . A bag contains 12 balls, 2 of which are red, 4 are blue and 6 are yellow.
Three of these balls are selected at random without replacement. Find the probability that

(a) Dboth red balls are selected, [2]
(b) the three balls are all of different colours, [3]
(c) the three balls are all of the same colour. [4]

(S1 - June 2004)

(8) . Two balls are chosen at random from a bag which contains 3 red balls and 2 blue balls. Find the
probability that they are both of the same colour when the sampling is done

(a) without replacement, [4]

(b)  with replacement. [3]

(S1 — Nov 2004)
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9).

(10)

(11)

In a class of 28 pupils, each pupil studies either French or German. The following table shows the
numbers of boys and girls studying these languages.

French German
Boys 7 5
Girls 10 6

One pupil is chosen at random from the class. Let A denote the event that the chosen pupil is a girl
and let B denote the event that the chosen pupil is studying French.

(a) Evaluate
@ P,
i) PAlB),
(iii) P(AUB). 5]

(b) Determine whether or not A and B are independent. [51

(S1 - Jun 2001)
The events A and B are such that P(4) = 0-4 and P(A v B) = 0-7. Determine the value of P(B)
when

(a) A and B are mutually exclusive, 2]
(b) A and B are independent. 4]

(S1 - May 2002)

The independent events A and B are such that P(A) = 0-8 and P(B) = 0-6.

Evaluate
(a) P(ANB), [2]
(b) P(AUB), [2]
(c) the probability that exactly one of A, B occurs. [3]

(S1 - Nov 2002)

(1 2) The events A and B are such that

P(A) =06, P(A U B) = 0-9, P(B | A) = 0-4.

Evaluate
(a) P(ANB), 2]
(b) P(B), [2]
(c) P(A'| B). [41

(S1-Jan 2003)



(13)

(14)

(15).

(16)

(17)

The independent events A, B are such that P(A) =0-6 and P(A U B) =09.

(a) Show that P(B) =075,
(b) Calculate P(A’ " B’),
(c) Calculate P(A|A U B).

The independent events A and B are such that P(A) = 0-2 and P(B) = 0-75.

Evaluate
(a) P(ANB),
(b) P(AUB),

(c) P(AUB’).

The events A and B are such that

P(A) = 0-6, P(ANB) = 0-4 and P(AUB) = 0-9.

(a) (1) Evaluate P(B).

(i) Deduce that A and B are not independent.
(b) Evaluate

@i P(ANB"),
(i) P(A|B).

The events A and B are such that

P(A) =06, P(B) = 0-4 and P(A | B) = 0-7.

(a) State, with a reason, whether or not A and B are independent.

(b) Evaluate
@ PANB),
(i) PANB),
(i) P(A|B").

The independent events A and B are such that
P(A)=0-3 and P(A U B) =0-58.
(a) Show that
P(B) = 0-4.
(b)  Find the probability that
(i) neither A nor B occurs,

(ii)) exactly one of A and B occurs.

R Jones

(4]
(3]
(3]

(S1 - June 2003)

(2]
[3]

(S1 - Nov 2003)

(4]

(5]

(S1-Jan 2004)

[2]

[71

(S1 - June 2004)

[3]

[5]
(S1 — Nov 2004)
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(1 8) A bag contains three coins. Two of these are fair coins whereas the third is double-headed. One
coin is selected at random from the bag and tossed.

(a) Find the probability that a head is obtained. [31
(b) Given that a head is obtained, find the probability that
(i) the selected coin was the double-headed one,

(ii) a head will be obtained if the selected coin is tossed again. [el

(S1 - Jun 2001)

(1 9) Each day, an egg-packing station receives 50% of its eggs from Farm A, 30% of its eggs from
Farm B and 20% of its eggs from Farm C. It is known that 60% of the eggs from Farm A are large,
25% of the eggs from Farm B are large and 15% of the eggs from Farm C are large.

(a)  Aneggis chosen at random from the eggs received on a particular day.

(i) Find the probability of choosing a large egg.
(ii) ~ Given that a large egg is chosen, find the probability that it came from Farm A.  [6]

(b)  Another egg is chosen at random from the eggs received on a particular day and found not
to be large. From which farm is it most likely to have come? [6]

(S1 - May 2002)

(20) In a certain district, there are three political parties, A, B and C. It is known that 50% of the
electors support Party A, 40% support Party B and 10% support Party C. It is also known that 75%
of those supporting Party A support the building of a new by-pass, 25% of those supporting
Party B support the building of a new by-pass and 40% of those supporting Party C support the
building of a new by-pass. An elector from this district is chosen at random.

(a) Find the probability that he supports the building of a new by-pass. [4]

(b) Given that he supports the building of a new by-pass, find the probability that he supports
Party B. (3]

(S1 - Nov 2002)

(2 1 A chest has three drawers. Drawer 1 contains 1 red disc and 1 blue disc, Drawer 2 contains 1 red
disc and 2 blue discs and Drawer 3 contains 1 red disc and 3 blue discs. A drawer is selected at
random and a disc is chosen at random from that drawer.
(a) Calculate the probability that the chosen disc is blue. [3]
(b) You are given that the chosen disc is blue.

(i) Find the probability that Drawer 1 was the selected drawer.

(ii) The chosen disc is replaced in the selected drawer. A disc is then chosen at random
from this drawer. Find the probability that it is blue. [7]

(S1-Jan 2003)

R Jones



(22) In a mass screening programme, a test is used to detect the presence or otherwise of a certain
disease. When a person tested has the disease, the test gives a positive result with probability 0-95.
When a person does not have the disease, the test gives a positive result with probability 0-01. It is
known that 2% of the population have the disease.

The test is applied to a randomly chosen member of the population.
(a) Calculate the probability that a positive result is obtained. [3]

(b)  Given that the test is positive, find the probability that this person has the disease. [3]

(S1 - June 2003)

(23) Two bags contain red balls and blue balls. Bag A contains 3 red balls and 2 blue balls. Bag B
contains 2 red balls and 4 blue balls. Two fair coins are tossed and Bag A is selected if two heads
are obtained. Otherwise, Bag B is sclected. A ball is then chosen at random from the selected bag.

(a) Find the probability that Bag A is selected. ' [2]

(b) Find the probability that the chosen ball is red. [3]

(S1 - Nov 2003)

(2 4) John is an absent-minded professor. Whenever he goes into a shop carrying an umbrella, he leaves
it behind with probability % . One morning, he leaves home carrying his umbrella and he makes

one visit to each of three shops.

(a) Find the probability that he leaves his umbrella in the second shop that he visits. [3]
(b) Find the probability that he leaves his umbrella in one of the three shops. [31

(c) Given that he leaves his umbrella in one of the shops, find the probability that he leaves it in
the second shop that he visits. [3]

(S1 - Jan 2004)

(2 5) Jim appears on a quiz show on television. In this show, contestants are asked questions and are
given four possible answers for each question, only one of which is correct. He decides on the
following strategy. If he knows the correct answer to a question, he will give it; if he does not
know the correct answer, he will guess by choosing one of the four given answers at random.
Assume that the probability that he will know the correct answer to a question is 0-6.

(a) Calculate the probability that he will give the correct answer to a question. [3]

(b) Given that he gave the correct answer to a question, find the probability that he guessed the

(31

answer,

(S1 - June 2004)

(2 6) A bag contains 4 coins, of which 3 are fair and 1 is double-headed. A coin is selected at random
from the bag. This coin is tossed.

(a) Find the probability that a ‘head’ is obtained. [31
(b) Given that a ‘head’ is obtained, find the probability that

(i) the selected coin is double-headed,

(ii) a ‘head’ is obtained when the selected coin is tossed again. [6]

(S1 — Nov 2004)
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(2 7) The probability distribution of the diserete random variable X is given by
PX=x)=k(x-1), forx=2,3,4,5,6,
PX=x)=0, othemise.
(a) Find the value of the constant . [3]

(b) Find E (X) and show that

Var (X) = {,‘1 .
(6]
(c) Deduce the values of E (Y) and Var (Y) where Y =3X+2. [4]
(d) Evaluate E (i) [4]

(S1 - Jun 2001)

(28)

(i) Find an expression for E(X) in terms of ¢
(iii)  Find the smallest possible value of E(X). ’ [5]
(b) You are now given that ¢c=0-2.
(i) Determine the variance of X.

(ii) Evaluate P(X1 +X ,= 2), where X 1, X2 denote two independent observations on X. [8]

(S1 - May 2002)

(2 9) The probability distribution of the discrete random variable X is given by

P(X =x) = kx?, forx=1,2,3,4,
PX=x)=0, otherwise.

(a)  Show that

1
k= — .
30 2]
(b) Find the mean and the variance of X. [5]
(c) Deduce the mean and variance of (3X - 2). [4]

(S1 - Nov 2002)
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(30)

(S1 - Jan 2003)

(31)

(S1 - June 2003)

(32)

(S1 - Nov 2003)
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(33)

(S1 - Jan 2004)

(34)

(S1 - June 2004)

(35)

(S1 - Nov 2004)
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(36)

(37)

(38)

(39)

(S1 - Jun 2001)

(S1 - May 2002)

(S1 - Nov 2002)

(S1-Jan 2003)
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(41)

(42)
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(S1 - June 2003)

(S1 - Nov 2003)

(S1 - Jan 2004)

(S1 - June 2004)
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(44)

(S1 - Nov 2004)

(45)

(51 — June 2004)
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(46)

(47)

(48)

(49)

(S1-Jun 2001)

(S1 - May 2002)

(S1 - Nov 2002)

(S1-Jan 2003)
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(51)

(52)

(53)
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(S1 - June 2003)

(S1 - Nov 2003)

(S1 - Jan 2004)

(S1 —June 2004)
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(54)

(S1 - Nov 2004)

(55)

(S1 - Nov 2002)
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(56)

(S2 - Jan 2002)
(57)

(S2 - Jan 2003)
(58)

(S2 — June 2003)
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(59)

(S2 — Nov 2004)

(60)

(S2 — Jan 2005)

(61)

(S2 — June 2005)



