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1. A clothes shop manager records the weekly sales figures, £ s, and the average weekly
temperature, ¢ °C, for 6 weeks during the summer. The sales figures were coded so that
S

w =
1000

The data are summarised as follows
S, =50 D wr=784 Y=2435 Yr=119 Y w=42

(@) FindS  and S,

HLNIFLMIONOG

(®))
(b) Write down the value of S_ = and the value of S,

2
(c) Find the product moment correlation coefficient between s and ¢.

(2)

The manager of the clothes shop believes that a linear regression model may be appropriate
to describe these data.

(d) State, giving a reason, whether or not your value of the correlation coefficient supports
the manager’s belief.

(1)
(e) Find the equation of the regression line of w on ¢, giving your answer
in the form w = a + bt
3
(f) Hence find the equation of the regression line of s on #, giving your answer
in the form s = ¢ + dt, where ¢ and d are correct to 3 significant figures.
2

(g) Using your equation in part (f), interpret the effect of a 1°C increase in average
weekly temperature on weekly sales during the summer.

(0))
S =t (2¢)?
(@) Spt = Zet — Se = Zt° = “m
42x119 119
= 784 — 3 = 2435 — 6
= —-49 = 74.823333
(6) S, = 1600°S,,,. S, = 10005, .
= 5o x I0° = -49 x10°
(c r =
—4ax (0
Ox 0% /4. €S
= - 0.201|
|\
2
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Question 1 continued
() K dees lecouse e PMCC is Mo&s&‘t«—l.
S —
() b= ’g"' a == — bt
-4 42 Lk}
ol 13 = 5 *0.654788% X 6
T —0.65% 788 = 19.9846
& = 199866 — 0.654 738
() s <= 17986.6 — £S54.788 ¢
= 20x10° — 655t
(2) A 1°%€C wevease should see o f6SE Loeyrease
o weefedy cales,
-
3
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2. An estate agent is studying the cost of office space in London. He takes a random sample
of 90 offices and calculates the cost, £x per square foot. His results are given in the table

below. G

O

Cost (£x) Frequency (f) ‘L Midpoint (£y) % :-:g:-:

[« o o

x

20 < x <40 12 1o 30 0.6 -

40 < x <45 13 25 42.5 2.6 ;:;;;:;

@

45 < x <50 25 o]0 47.5 < :E;-E-

2

50 < x <60 32 |74 55 3.2 >
60 < x < 80 8 To 70 o.¢

(Youmay use Y fy* = 226687.5)

A histogram is drawn for these data and the bar representing 50 < x <60 is 2cm wide and

8cm high.
(a) Calculate the width and height of the bar representing 20 < x <40

3)
(b) Use linear interpolation to estimate the median cost.

(2)
(c) Estimate the mean cost of office space for these data.

(2)
(d) Estimate the standard deviation for these data.

(2)
(e) Describe, giving a reason, the skewness.

1)

Rika suggests that the cost of office space in London can be modelled by a normal
distribution with mean £50 and standard deviation £10

(f) With reference to your answer to part (e), comment on Rika’s suggestion.

1)
(g) Use Rika’s model to estimate the 80th percentile of the cost of office space in London.

3

(a)  E— s, For 20-40 closs
x2S . 20
3.2 —> 3 . = € = 4 cunn
lewolf = 0.6%2.5 = 1S camn
6 — — 5 2 <
=S
|\ J
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R Question 2 continued
(So, S0) SO - 2 _ 4T - 25
(&) s S0-4S T x-45
20
45 s = =-&%
/ -4 = &4
/ x = £49 4. 2
s, 257)
22
Ce) X =  an
- 23
- ZJ
_ 12920 + 42-SX 12 + 955 47. S + SEX 32 + Bx70
- a6
= £49.1 a?
Zf=c* Sor \*
() o6%2= ZFg  — ( =7
2264872.5 2
= —a - T 4
= loé6. 8S
oo = £10-337 4.°2
(¢§WWMWMM%WM,
77 - )
(£3 Rikos s«aosm;éasmlm.&é/cw
distribitovns ore supiliceal
a) X~ N(so, 10%)
P(X(x‘.) = 0.
x = £3R.#162
- J
7 L
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3. The Venn diagram shows three events A, B and C, where p, ¢, r, s and ¢ are probabilities. S
9
B O
C &
Z-Z-:'Z-Z
e I
K n s N
‘ 2
=
X
A .
Sme
LB
0.08
P(4) =0.5, P(B) = 0.6 and P(C) = 0.25 and the events B and C are independent.
(a) Find the value of p and the value of g.
(2)
(b) Find the value of .
(2)
(¢) Hence write down the value of s and the value of ¢.
(2)
(d) State, giving a reason, whether or not the events 4 and B are independent.
(2)
(¢) Find P(B|4 U C).
3)
() 9= P(A) P(R) Yy = Flc) — »
= 0.6x 0.2% = 0.25 - 0.1
= 0.1% = 0.1
() F(BULc)=P@)+P(c) = 2
= 0-6 + 0.25 - 0.1%
= 0.7
v = 1=0.7 — 0.08
= 0.22
Ce) g = P(A) — '6=P(B)—7‘~-S
= 0.5 - 0.22 = 0.6 —0.1F5 — 0.2%
= 0.2%8 = 0-17
_ J
10
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o Question 3 continued
| () P(AYP(B) = 0.5 x 0.6
o = 0.3
B S = 0.28 :AMBMMM.
0.18%+ 0-28
S ey P(B|A UC) = 0.5+4+0.2%
- = 0.5733
O
e
11
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4. The discrete random variable X has probability distribution

9

X -1 0 1 2 DO
P(X=x) a b b c oo 5
=

The cumulative distribution function of X is given by E:EEE:E
&

:::;:::

X - 0 ! 2 B
B

o

F(x) ! d > e 30

3 6 S

(a) Find the values of a, b, ¢, d and e.
)

(b) Write down the value of P(X? = 1).
1)

() P(x?*=1) = + 6

(2)

SN

Nien 6D
]
NI S W\

14
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5. Yuto works in the quality control department of a large company. The time, 7 minutes, it
takes Yuto to analyse a sample is normally distributed with mean 18 minutes and standard

deviation 5 minutes.

(a) Find the probability that Yuto takes longer than 20 minutes to analyse the next sample.
(©))

The company has a large store of samples analysed by Yuto with the time taken for
each analysis recorded. Serena is investigating the samples that took Yuto longer than
15 minutes to analyse.

HLNIFLMIONOG

She selects, at random, one of the samples that took Yuto longer than 15 minutes to
analyse.

(b) Find the probability that this sample took Yuto more than 20 minutes to analyse.
“4

Serena can identify, in advance, the samples that Yuto can analyse in under 15 minutes and
in future she will assign these to someone else.

(c) Estimate the median time taken by Yuto to analyse samples in future.

Q)
(ay To N(I12,5%)
P(T > 20) = 0.244 S7¢

(6) P(T>IS) = 0.725 747

P(T>20)

P(T>20|T>1S) = PCT>18)
0.244 578
0-725 747

= 0.474 79 |

(c) 1%0.725 9447 = 0.2342 872
P(T>¢) = 0-262 873
t = 19.7S3 Y avue

16
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6. The score, X, for a biased spinner is given by the probability distribution S
9
X 0 3 6 O
1 2 1 -
== 12 3 4 =
e
K n s N
Find Z
S
X
(a) EX) -
(2 -
m
(b) Var(X) o
3) S
A biased coin has one face labelled 2 and the other face labelled 5
The score, Y, when the coin is spun has
P(Y=5)=p and E(Y)=3
. . 1
(c) Form a linear equation in p and show that p = 3
3
(d) Write down the probability distribution of Y.
1)
Sam plays a game with the spinner and the coin.
Each is spun once and Sam calculates his score, S, as follows
if X=0 then S=7Y?
if X#0 then S=XY
1
(e) Show that P(S=30) = o
2
(f) Find the probability distribution of S.
3
(g) Find E(9S).
(2)
Charlotte also plays the game with the spinner and the coin.
Each is spun once and Charlotte ignores the score on the coin and just uses X2 as her score.
Sam and Charlotte each play the game a large number of times.
(h) State, giving a reason, which of Sam and Charlotte should achieve the higher total
score.
(2)
|\ J

20
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Question 6 continued

(a) E(x) = O0x5 + 3x % + bx

= 2.5
(&) Var(x) = E(x2) — (&Ex))*

2 1 2 |
= O°%<5 + 3%°% = + €%x%x — 3.5*

L
2

= 2.7%
(c) 2= 2(1—7V)+S'4.
= -2_2?!_4—5'7‘,
[l = 37L
‘I
o ==, QED
(d) 2 2 s
Ply=v) |\ = =

P(x=¢) P(Y=5)

!

(2) P(s=20)

= "Ek-.‘é
- aen.
(§) o 3 3
2 4 é 12

S & é 2 s 28 20

L2z z_ 2 z =, - ., L L

ore — o\ 2% 3 =3 ¥xF 33 2% 3 R o
r¢co=5S)

A 4 L z - -

18 q & ! 24 2

A
(@) E(3) = 4x7g+ éxF + 12xF + 1Sxq + ITxF + 3o

27
- 12

th) E(xX®) = 15 ( $row. ;Mpw“‘ (4))

s > = Chortolte oth have e ligher score

;wﬂ_.ﬂ-é% M. .
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