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The histogram shows information about the numbers of cars in five different price ranges. sold in
one year at a car showroon.
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It is given that 66 cars in the price range £10000 to £20 000 were sold.
{a) Find the number of cars sold in the price range £30000 to £90000. [1]
(b) State the units of the frequency density. [1]

{c) Suggest one change that the management could make to the diagram so that it would provide
meore information [1]

{(d) Estimate the number of cars sold in the price range £50000 to £60000. [1]

Pierre is a chef. He claims that 90% of his customers are satisfied with his cooking. Yvette suspects
that Pierre is over-confident about the level of satisfaction amongst his customers. She talks fo a
random sample of 15 of Pierre’s customers, and finds that 11 customers say that they are satisfied.
She then performs a hypothesis fest.

Carry out the test at the 3% significance level. 7]



As part of a research project, the masses, m grams, of a random sample of 1000 pebbles from a
certain beach were recorded. The results are summarised in the table.

Mass (g) 50 =m <150 150=m <2200 | 200=m <2250 | 250=m < 350
Frequency 162 318 335 165
{a) Calculate estimates of the mean and standard deviation of these masses. 2]

The masses, x grams, of a random sample of 1000 pebbles on a different beach were also found.
It was proposed that the distribution of these masses should be modelled by the random variable
A N(200, 3600).

(b) Use the model to find P(150 < X < 210). [1]

(c) Use the model to determine x, such that P(160 <X < x ) = 0.6, giving your answer correct
to five significant figures. 3]

It was found that the smallest and largest masses of the pebbles in this second sample were 112 g
and 288 g respectively.

{d) Use these results to show that the model may not be appropriate. 1]

{e) Suggest a different value of a parameter of the model in the light of these results. 2]

In the past, the time for Jeff's journey to work had mean 457 minutes and standard deviation
5.6 minutes. This vear he is trying a new route. In order to test whether the new route has reduced
his journey time, Jeff finds the mean time for a random sample of 30 journeys using the new route.
He carries out a hypothesis test at the 2.5% significance level.

Jeff assumes that, for the new route, the joumney time has a normal distribution with standard
deviation 5.6 mimites.

(a) State appropriate null and alternative hypotheses for the test. 2]

(b) Determine the rejection region for the test. [4]

Andy and Bev are playing a game.
« The game consists of three points.
+ Oneach point, P{Andy wins) = 0.4 and P(Bev wins) = 0.6.

+ If one player wins two consecutive points, then they win the game, otherwise neither plaver
Wins.

(a) Determine the probability of the following events.
(i) Andy wins the game. 2]

(ii) Neither player wins the game. [3]

Andy and Bev now decide to play a match which consists of a series of games.
* In each game, if a plaver wins the game then they win the match.
+ If neither player wins the game then the players play another game.

(b) Determine the probability that Andy wins the match. [3]



Tabde | showrs the pumbers of uwsual residents in the age rangs 0 t0 4 in 15 Local Anthorities (LAz)
in 2001 and 2011. The table also shows the increase in the oumbers in this age proup. and the same
iDCTease as a percentage.

2000 201 Increase Ve Increaze

Bolton 1la779 18765 19845 11.84%
Bury nin7 12235 1118 10.06%
Enowsley 0454 2121 —333 —3.52%
Liverpoal 12820 25089 1259 5.07%
Manchester 14633 35413 11720 47.26%
i0ldham 1515 15481 1285 B51%
Eochdale 13771 14734 P83 T.14%
Salford 12528 16255 3724 I074%
Sefton 14504 14601 =285 —1.88%
5t Helens 10083 10269 1845 1.B4%
Stockpaort 15457 17342 BES 338%
Tameside 12803 14439 14634 1278%
Trafford 11971 14870 189 1423%

Jigan 17561 195281 21X 12.07%
Wirral 17475 IE514 1038 3.05%

Table 1

Fig. 2 shows the morease in each LA in raw mumbers, and Fig. 3 shows the percentage increase in
pach LA
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Fig 3
(a}) The Edocation Committess in these LAz need to plan for the provizion of schooels for pupdls n
their districts.
(1} E=xplain why, in this centext, the increase is more important than the achial mapb=srs. [1]
{if} In which of the following LAs was there likely to have besn the greatest need for exim

teachers in the years following 2011 Bolten, Saffon, Tameside or Wigan?
Give a reason for your answer. [2]

(il State an assumption about the populations nesded to make your answer in part (o) walid
(1]
(b} Iotwoof the 15 LAs the proportion of young families is greater than in the other 13 LAs,

Suggest, using only data from Fig. 2 and Fig. 3 and'er Table 1. which twoe LAs these are most
hkely tr be [2]

+ Im fhis quesiton yon mmst show detaxiled reasoning.
The random vanable T has probability dismbution defined as followrs.

15 2T _
F‘."t-='t:|= MIF x=153,435,

] otherwise.
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(a) Show that P{X =2) = [1]

lad
fed

The values of three independent observations of X are denoted by X, X, and X .

(b} Given that X +.X, +X, =9, detenmine the probability that af least one of these three values is

equal to 2. [
Freda chooses values of X at modom undil she has obfained X = I exactly thres times. She then
SOps.
{c) Determines the probabiliy that she chooses exactly 10 vahaes of T [#]

Total Marks for Question Set 6: 50 Marks
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