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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]
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{(b) State the units of the frequency density. 1]
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{c) Suggest one change that the management could make to the diagram so that it would provide

more information. [1]
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(d) Estimate the number of cars sold in the price range £30000 to £60000. [1]
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Pierre 1s 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 lus 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 hoypothesis fest.

Carry out the fest at the 5% significance level [7]
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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 162 318 355 163
{a) Calculate estimates of the mean and standard deviation of these masses. 2]
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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
N(200, 3600).

(b) Use the model to find P(150 < X < 210). 1]
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(c) Use the model to determine x; such that P(160 <X < x ) = 0.6, giving your answer correct
to five significant figures. [3]
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It was found that the smallest and largest masses of the pebbles in this second sample were 112g
and 288 g respectively.

(d) Use these results to show that the model may not be appropriate. [1]
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(e) Suggesta different value of a parameter of the model in the light of these results. 12]
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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 fime for a random sample of 30 journevs using the new route.
He carmies out a hypothesis test at the 2 5% significance level

Jeff assumes that, for the new route, the jouney time has a nommal distnibution with standard
deviation 5.6 minutes.

(a) State appropnate null and alternative hvpotheses for the test. 2]
Ho: V=487
Hy: V<U§7

(b) Determine the rejection region for the test. [4]
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Andy and Bev are playing a game.
+ The game consists of three points.
* (On each point, P{Andy wins) = (0.4 and P(Bev wins) = 0.6
+ Ifone player wins two consecutive points, then they win the game, otherwise neither player
wins.

{a) Determine the probability of the following events.

(i) Andy wins the game. 12]
A
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(ii) Neither player wins the game. [3]
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Andy and Bev now decide to play a match which consists of a senies of games.
= Ineach 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]
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Tabde 1 shows the pombers of uwsual residents in the age range 0 to 4 i 15 Local Anthorities (LAs)
in 2001 and 2011. The table also shows the increase in the oumvbers i this ags proup, and the same
[DCTeass as a parcentage.

2000 2011 Increase Yo Increaze
Balton la77a 18765 1985 11.54%
Bury nunr 12235 1118 10.06%:
Enowsley 0454 2121 —333 —3.52%
Liverpoal 12840 25009 1259 507%
Manchester 14693 35413 11720 47.46%
0ldham 15154 15421 1285 8.531%
Rochdale 13771 14734 983 T.14%
Salford 12529 16255 37245 I074%,
Sefton 12564 12601 =295 —1.8E%
5t. Helens 11 D83 10264 185 1B4%
Stockport 154357 17342 BES 538%
Tameside 12803 14439 146345 12.78%
Trafford 1nev 14870 1899 M2
Wigan 17561 19581 212 12.07%
Wirral 17475 1B 514 1038 5.05%
Table 1

Fiz 2 shews the morsase in each LA io raw numbers, and Fiz. 3 shows the percentags increase in
pach LA
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Fig 2

(a) The Edocation Commmittess m these LA s need to plan for the provision of schools for pupils n
their districts.

(1} E=xplain why, in this context, the increase is more important than the achaal mambers. [1]

Tnartose, Sogeits e Pefulakion ke LA isinineasing ovectime, .-nave Sthitds are hezded,
{ifp Im which of the following LAs was there likely to have been the greatest nesd for exim

teachers in the years following 2011: Bolten, Safton, Tameside or Wigan?
Give a reason for your answer. [2]
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(il Stare ap assumption about the pepulations needed to make your answer in part (G} valid
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(b} Imtwo of the 15 LAs the proporton of young families is preater tham in the other 13 LAs,
Sugzesi. using onby data from Fig. 2 and Fiz. 3 and'or Table 1, which twe LA s thess are owost
Lkely to be [2]
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Im this gquesiion yon most show defailed rexsoning.

The random varnable ¥ has probability dismbution defined as followrs.

15 2= 5
15 2 =2,3,4,5
|"-;.T=x:|='-ﬁ|xx T e
WL otherwie.
{a) Show that P(X¥ =2 ;=%. [1]
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The values of three independent observations of X are denoted by X, X, and X .

(b} Giventhat X +.X, +X, =9, determine the probability that at least one of these three valwes is
equal to 2. [6]
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Freda chooses values of X at modom unti]l she has aobfained ¥ = I exacthy thres times. She then
SOps.

{c) Determine the probability that she chooses exactly 10 vahies of 1. [3]
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