Answer ALL questions. Write your answers in the spaces provided.

SECTION B

5. In a gymnastics competition, two judges scored each of 8 competitors on the vault.

Competitor

A

B

C

D

E

F

G

Judge 1’s scores

4.6

9.1

8.4

8.8

9.0

9.5

9.2

94

Judge 2’s scores

7.8

8.8

8.6

8.5

9.1

9.6

9.0

9.3

(a) Calculate Spearman’s rank correlation coefficient for these data.

(b) Stating your hypotheses clearly, test at the 1% level of significance, whether or not

the two judges are generally in agreement.

C))

C))

(c) Give a reason to support the use of Spearman’s rank correlation coefficient in this case.

The judges also scored the competitors on the beam.

(1)

Spearman’s rank correlation coefficient for their ranks on the beam was found to be 0.952

(d) Compare the judges’ ranks on the vault with their ranks on the beam.

(1)

J
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(Total for Question 5 is 10 marks)

Question 5 continued
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6. The continuous random variable X has probability density function
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(c) use algebraic integration to find Var(X)
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The cumulative distribution function of X is given by S5
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(d) Show that ¢ =-10
(2)

(e) Find the median of X, giving your answer to 3 significant figures.
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(Total for Question 6 is 11 marks)

Question 6 continued

do3els R R R RIILRIIIS < R R I RRRELIILE S8 SRR pSesssssstetetels
SN ANE RS o . GO e e e e e te e et ns o 10 5 4 % % : ¢ RS ) " 5 205 %0% 2R
b < ) X . \ ] A %1 - ! 818

RN RS R R A N O SRR N o { b \ SRR
SN LER VY Y 130 IRRIILIIIRILIIILIKM % i oo e e setateteveteteteses
XX G KRR AR IR ILRIILRILLIILRIILRRILRIIRIINKIIRK CRRRIRLIKS QKK KRRIRRILIEREIIRELELR
R RKRIRSERRRRERRELRLRRLRRLRIRLKRKRIRRLRHRKRLRIRRRRRR QRLRRKK KRS RRRERRKRELRRLRRRRLRKKES

0000000000000 0000000000000 00009090 0009900 %
RN SR O KR
000 000

$969:9%4%% 1 KKK
105900009999 K RS SSISE XS
190940 0:9:0.9:0:% < RKSRK KXY RS KR KKK IKKY
R S oSS

309

Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics - Sample Assessment Materials -

Issue 1 - August 2017 © Pearson Education Limited 2017



( )
7. A scientist wants to develop a model to describe the relationship between the average
daily temperature, x °C, and a household’s daily energy consumption, ykWh, in winter.
A random sample of the average temperature and energy consumption are taken from
10 winter days and are summarised below.
Yx=12 Y x*=2476 Y y=251 Y y*=6341 Y xy=284.8
S =10.36 S =409
xx yy
(a) Find the product moment correlation coefficient between y and x.
(2)
(b) Find the equation of the regression line of y on x in the form y = a + bx
3)
(c) Use your equation to estimate the daily energy consumption when the average daily
temperature is 2 °C
1)
(d) Calculate the residual sum of squares (RSS).
(2)
The table shows the residual for each value of x.
x -04 | -0.2 0.3 0.8 1.1 1.4 1.8 2.1 2.5 2.6
Residual | -0.63 | -0.32 | -0.52 | -0.73 | 0.74 | 2.22 1.84 | 0.32 f —1.88
(e) Find the value of f.
(2)
(f) By considering the signs of the residuals, explain whether or not the linear regression
model is a suitable model for these data.
(1)
. J
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(Total for Question 7 is 11 marks)

Question 7 continued
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( )
8. The continuous random variable X is uniformly distributed over the interval [-3, 5].
(a) Sketch the probability density function f(x) of X.
(2)
(b) Find the value of & such that P(X < 2[k — X]) = 0.25
3)
(c) Use algebraic integration to show that E(X?) =17
3)
. v,
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7

Question 8 continued

(Total for Question 8 is 8 marks)

TOTAL FOR SECTION B IS 40 MARKS
TOTAL FOR PAPER IS 80 MARKS

316 Pearson Edexcel Level 3 Advanced Subsidiary GCE in Further Mathematics - Sample Assessment Materials -

Issue 1 - August 2017 © Pearson Education Limited 2017

Potaa s
Lo
XA

ST
S S
Dot io%

SRRILLSS
RRREIGILS
KSR
RRRIKILKN,

0%
%

"\

<%

<
%
SNy
>
X

06
QN

REEMN
HRKILS

K2
0%

KK
0000 0:%
‘?’:’4”:"

A%

L
XKL,

o

39K

q
oole
SRR

¢
9

?&é
X

K]
-
X
02
X
%S

SRR
RRELLELES

::
::
KX

2%
X
%

0%
¢
&
3%
bt



