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1. An estate agent in Tornep believes that houses further from the railway station are more
expensive than those that are closer. She took a random sample of 22 three-bedroom
houses in 7ornep and calculated the product moment correlation coefficient between the
house price and the distance from the station to be 0.3892

Stating your hypotheses clearly, use a 5% level of significance to test the estate agent’s
belief. State the critical region used in your test.

larger distance «» ©
/~ MDYe eXpensive

H,p=0 H; p>0 '=+ve correlation

. State hypoi‘heses

2. £ind critical Value
from tables, 51 one-tail critical value for r is
0-359 5%
3. compare Values & £orm conclusion
0:3892 > 0:2359% => significant result so there is
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Question 1 continued

(Total for Question 1 is 3 marks)
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2. Mary, Jahil and Dawn are judging the cakes in a village show. They have 5 features to
consider and each feature is awarded up to 5 points. The total score the judges gave each
cake are given in the table below.

Cake A B C D E F G H !
Mary 19 17 23 10 21 15 12 8 14
Jahil 22 18 21 10 24 20 16 12 15
Dawn 9 11 6 18 9 15 13 20 13

(a) Calculate Spearman’s rank correlation coefficient between Mary’s scores and
Jahil’s scores.

(4)
(b) Calculate Spearman’s rank correlation coefficient between Jahil’s scores and
Dawn’s scores.
3)
The judges discussed their interpretation of the points system and agreed that the first
prize should go to cake C.
(c) Explain how different interpretations of the points system could give rise to the
results in part (a) and part (b).
(2)

a) rank M & J's scores highedt to lowast:

Cake | AlBlc[D|E|F|la@a]|HI|T
M | 3lY%l1|8]l285]F[a] b
J 2{s13|al 1wl o] 2|7

square of differances between M & J-
SAF= 11ty +1+1+ 1414111 = |2

NO tied vanks = r= \—_&ZA’.'_
Nin=-1)

n=0 : ro=\- bxl2 = 9,9_
Ax(31-1)
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Question 2 continued
b) rank J & Ds scores highest fo lowest:
Cake| A Jg‘\e‘ FlG \H | T equal dotn values

J | 2|53 41 bl 17+ /. 9iven Yank = mean
D [#S|{b|q9]| 2|25 2|w5| 1 [%5" “0f Hed ronks

mulkiple +Hes = use PMCC on ranks
a4, <t 2
SJ—:,:Z,G- -(Zor\T) = 265 - q.:‘s =60

q |
o= rZ-(Zih) =284 -¥5°=59
= 9

sn=%—‘r,45-=—w
49 —_p.
e\g_m D:323b  (4sf)

c) possibly, M&T awarded higher points for goodl features
whereas D gave more points for poor features.
there is a strong corielation in both cases, with MAJ +Ve
& 34D -V, so the judges agree which cake is best
oVerall-

5
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 9 marks)
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3. The continuous random variable X has cumulative distribution function

0 x <4
F(x) ={px —kJx 4<x<9

1 x>9

where p and k are constants.

(a) Find the value of p and the value of £.

“4)
. 119
Given that E(X) = 18
(b) show that Var(X) = 2.05 to 3 significant figures.
(6)
(c) Write down the mode of X.
(1)
7
(d) Find the exact value of the constant a such that P(X < a) = 27
3)

a) F(¥) =0 =>4p-2R=0
distribution is smooth =» no_jump
F(9) =1 »qp-3k=l @ x=4 X=9
R=2p
sub in: 9p-bp=I
3p=1
P

\

difeventiate

‘; cumulofive d¢ — p-d-f.

5

3
b) Var(X)= E (X*) - (E(X))". S0 we need E(X)
£%=é0—x*)

need £(x): (()=F'0d=3-%x5
q
q

so E(()=3 Xx‘(l—f*)db ;',;S‘r(x"—x’i}dx

Pead
range where
LUN 40
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Question 3 continued

so Var(x)= 2021 —(‘ “')z
45 |9

=2-04+8%bS .-
=205 (3s¢)

|
c) (3(1)=3((-521) - max- when X is greatest (737 smallest)

X-range. for €00 #0 is k=x<9.. mode =9
d) P(X=a)=F(a)= T

9



Question 3 continued

= Y= 282%-¢(-2) = F or -L
T 3 3
2

root of a -Ve nmbeyr not valid -- UE
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Question 3 continued

(Total for Question 3 is 14 marks)

11

AR A0 OO R Turn over »
P 6 2 6 5 9 A0 1 1 1 6



7~

4. Some students are investigating the strength of wire by suspending a weight at the end of
the wire. They measure the diameter of the wire, d mm, and the weight, w grams, when
the wire fails. Their results are given in the following table.

These 14 points are plotted on page 13 Not yet plotted

d 05060708 09|1.1 1316 2 24 28 33 35|39 |45 46 48 54

w 1.2|1.7123]3.0/38567.7 11.6 |18 259|349 474|527 639 81 83.6|89.9 109.4

The first 14 points are plotted on the axes on page 13.

(a) On the axes on page 13, complete the scatter diagram for these data.

(1)
(b) Use your calculator to write down the equation of the regression line of w on d.
(2
(c) With reference to the scatter diagram, comment on the appropriateness of using this
linear regression model to make predictions for w for different values of d between
0.5 and 5.4
(1)
The product moment correlation coefficient for these data is » = 0.987 (to 3 significant figures).
(d) Calculate the residual sum of squares (RSS) for this model.
(2
Robert, one of the students, suggests that the model could be improved and intends to
find the equation of the line of regression of w on u, where u = d*
He finds the following statistics
S, =5721.625 S, =1482.619 Zu =157.57
(e) By considering the physical nature of the problem, give a reason to support Robert’s
suggestion.
1
(f) Find the equation of the regression line of w on w.
3
(g) Find the residual sum of squares (RSS) for Robert’s model.
(2
(h) State, giving a reason based on these calculations, which of these models better
describes these data.
1)
(1) Hence estimate the weight at which a piece of wire with diameter 3 mm will fail.
1)
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Question 4 continued
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Question 4 continued
b) Model of Gorm w=oatbd (line ok w on o)
W=21-5d- 7%

C) this wouldn't be appropriate " the plot- suggesk o'more
curved tremd, so o linear model Wonlol overestimate in the
Midolle 4 underestimate. elsewherz:

d) Sy=2wt- En]
| %
=4517-8-b%- bk36"
| g

=221bb 4 0.
RSS=S,,, (I=r*)=2216b%0k... x (1-0937F")
=530 9"

e.) thicker wire swould be s+mngdso S’rrmgfk is proportional
to area Which is ¢ of*
F)‘won W* W=cu+¢

C=Spyu =5F21'625 =335913
< k826l
(LAY
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Question 4 continued

£

-CW

\ "
iz &

_cz’(_,(
| € \§

= b3 - 3859( x I53-5¢
18 3

- 1973...
so W= [9F+3-3bU
3) RSS = S, ~Sun

Suu

= 27;5 bb 404 - 5321- 625"
fom (dl] 14€2-b19

= 85 8.
= 8519 3‘ (3s¢)

h) Roberts model has o lower RSS so is beffer

\/Yﬁ/
this means each

point is closer 1o
the. model compared
With-the initial one

i) u=d* w= 3w+ 4%
Ly W=330x3"+197=236F 19 =367 (29
—
A 00 O 0 0 mover >
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Question 4 continued

(Total for Question 4 is 14 marks)

TOTAL FOR FURTHER STATISTICS 2 IS 40 MARKS

END
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