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1. Anursery has a sack containing a large number of coloured beads of which 14% are G
coloured red. §§§§.‘§§§§§
Aliya takes a random sample of 18 beads from the sack to make a bracelet. gfz
(a) State a suitable binomial distribution to model the number of red beads in Aliya’s §§ =5

bracelet. =
(1) §§:§.§?‘0
(b) Use this binomial distribution to find the probability that
(i) Aliya has just 1 red bead in her bracelet, §§..-.
(i) there are at least 4 red beads in Aliya’s bracelet. §§§:}§§
(3) 0‘0::’0’
(c) Comment on the suitability of a binomial distribution to model this situation.
(1)
After several children have used beads from the sack, the nursery teacher decides to test
whether or not the proportion of red beads in the sack has changed.
She takes a random sample of 75 beads and finds 4 red beads.
(d) Stating your hypotheses clearly, use a 5% significance level to carry out a suitable
test for the teacher.
(4)
(e) Find the p-value in this case.
1)

(2 Let R = number of red beads in Mn’m:c beoc ehet

R~p (18, 0:14) " 0

G p(r=1) = 0- 1940 . (U
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Since 0:01506 ., < 0:026 6 we reject Ho.
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- Hence, Yhere is evidence to sugqest proportion of red beads has changed- (1)
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2. In an experiment a group of children each repeatedly throw a dart at a target.
For each child, the random variable H represents the number of times the dart hits the
target in the first 10 throws.

Peta models H as B(10, 0.1)

(a) State two assumptions Peta needs to make to use her model.
(b) Using Peta’s model, find P(H > 4)

For each child the random variable F represents the number of the throw on which the
dart first hits the target.

Using Peta’s assumptions about this experiment,

(c) find P(F = 5)

Thomas assumes that in this experiment no child will need more than 10 throws for the
dart to hit the target for the first time. He models P(F = n) as

PF=n)=001+n-1)Xa

where a is a constant.

(d) Find the value of «
(e) Using Thomas’ model, find P(F' = 5)

(f) Explain how Peta’s and Thomas’ models differ in describing the probability that a
dart hits the target in this experiment.

be constont:
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. Magali is studying the mean total cloud cover, in oktas, for Leuchars in 1987 using data
from the large data set. The daily mean total cloud cover for all 184 days from the large
data set is summarised in the table below.

Daily mean total cloud cover (oktas) | 0 1 2 3 4 5 6 7
Frequency (number of days) 0 1 4 7 10 | 30 | 52 | 52

One of the 184 days is selected at random.

(a) Find the probability that it has a daily mean total cloud cover of 6 or greater.

S2:82428-132 '3 - 20

Magali is investigating whether the daily mean total cloud cover can be modelled using a
binomial distribution.

She uses the random variable X to denote the daily mean total cloud cover and believes

that X ~ B(8, 0. 76)
N LS|I€C78
Using Magali’s model P( X < 9(:)

(b) (i) find P(X > 6) @ meym‘w @
P(X26) = |-P(X€S)=1-026722.. = 0.703 (3dp)

(i) find, to 1 decimal place, the expected number of days in a sample of 184 days
with a daily mean total cloud cover of 7

@
P(X=) X184 = 6.2811... x 184 = S1. 7385 .. = 51.3(ldlg)

(c) Explain whether or not your answers to part (b) support the use of Magali’s model.

Pourt (09) 0nd ot () () aure simulas Qndl bhae expecked
numker~ & 7s (S1-7) mal;chesmunbefg’ 7s i the

data 2k (52) so Magok’s madel &S Supported (1)

There were 28 days that had a daily mean total cloud cover of 8
For these 28 days the daily mean total cloud cover for the following day is shown in the
table below.

Daily mean total cloud cover (oktas) | 0 1 2 3 4 5 6 7 8
Frequency (number of days) 0 0 1 1 2 1 5 9 9

(d) Find the proportion of these days when the daily mean total cloud cover was 6 or greater.

S+0+9: 23 22, pgyuz..-0.821 (3dp)
28 0,

(e) Comment on Magali’s model in light of your answer to part (d).

Rt dl (0.821) oh&?zrs et (@) and (b)) (20-7)
thergfore Mogoli's {V)aiélm!?)ag N be Suitable (1)
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4. (a) State one disadvantage of using quota sampling compared with simple random g
CRAERA
samplin S
plng. s
(1)
Peteds—d
:?10’0’0’
In a university 8% of students are members of the university dance club. $o p=0-0% S
: o s
A random sample of 36 students is taken from the university. and. = 36 “2
:;09;!-
The random variable X represents the number of these students who are members of the dance club. §§g~f»
Xt
. . . -
(b) Using a suitable model for X, find §§§:g:,$:
o
0 POC=9
S
(”) P(X 2 7) PN e
%!

®3)
Only 40% of the university dance club members can dance the tango.

(c) Find the probability that a student is a member of the university dance club and can

dance the tango. use mulkplicafion
wle for AND (1)

A random sample of 50 students is taken from the university.
P(re3)
(d) Find the probability that fewer than 3 of these students are members of the

university dance club and can dance the tango.

(2)

a) One disod\mnl'aﬁe is Hat %wofo\ %o.mp\im\)) 1S not candom, So it cawnot be
used. {eliablj for inferences. Q
OR
More \ik,e\'s b be viased.
OR
Not random | less rondom.

b) i) X 8 (36, 0-0%) © where n=3b . p=00%

P(X=4) = 0-1b13%.. = 0-l6? (3.3.{3)6
W) P(X=23) = I-P(X<b)
= |- 093335
= 0°022233..
= 00222 (3.5.8) ©
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