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Question 5 continued

Sub into the above: ;
513‘: ¥y - (@

= 85.1|

5.y tsthe tovariance between the x variable

2
formula: S%f. 5)(2_ u_x)_

Sub (nto the above: S
Syy= SYy318 = 100

=1818|

(O now ue're asked fof the PMCC between 4 and x -this
measures the strength and. type of relationship between
the $ud variables

Jormula: = ‘ S,‘! bt 1)
e k_u-. i
howeverue doa't have Sy, -
We can wse the fact that:

the regression coeff. of yonx is b= Sxy  for yzaths

Ssexe
sub into the above:
0.136 = 5_"‘.1.
®33(8 3818 x3818

) st - SH.‘I'I‘%

sub badk into the PMCC formula

f fl(sms)(ss. )

blank

N
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Question 5 continued

Leave
blank

= 0.910944%...
= 0.911(3 s.4)

(d) sub =90 (remembefinq the 105 umts)and

(rcmembering the thousands units) into the qiven formula
for S,

formuta: S.I: < E(X'i)t‘ri)

the new x = + %
+|
= +90
U
T 999/,
= 90
$o just from the first (x-X)

this term is O - the Ilth shop makes
no difference to S,

(e) we are trying to find a reqgression Line intheform y=a+bx
where :

formula. b = S"_ no change 10 either of
Sy § these :b is thesame =0.136
> B (as qiveninq)
at Y-bx |
where y= 2_3:._'
< 193+
il
< 18

$ub iatd formula. for “a':

o= 18 ~(0.136)(90)
= §.36

=Y [Y=6.96+0.136

P 6 5 7 6 1 A 0 1 8 2 4
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Question 5 continued

(f)ve knou that our range for the linar reqression line
above 15 02> 290 (the 11thshop)
% %X =300 (remembering the 105 umts)
i$ beyond. this range :inappropriate
as would be ex{rqpblutiv\s

(Total 15 marks)

N
Leave

blank
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Probability Distributions- expectations, variance,

N
discrete uniform distribution, normal distribution Ele:zlf
6. The random variable 4 represents the score when a spinner is spun. The (probability
distribution for A4 is given in the following table.
a 1 4 5 7
P(4=a)| 040 0.20 0.25 0.15
(a) Show that E(4) = 3.5
(2)
(b) Find Var(A)
3)
The random variable B represents the score on a 4-sided die. The probability distribution
for B is given in the following table where £ is a positive integer.
b 1 3 4 |k
- P(B=b) 0.25 0.25 0.25 ! 0.25
(c) Write down the name of the probability distribution of B.
()]
(d) Given that E(B) = E(4) state, giving a reason, the value of £.
Oy
The random variable X ~ N(u, ¢2)
Sam and Tim are playing a game with the spinner and the die.
They each spin the spinner once to obtain their value of 4 and each roll the die once to
obtain their value of B.
Their value of 4 is taken as their value of 4 and their value of B is taken as their value of o.
The person with the larger value of P(X > 3.5) is the winner.
(e) Given that Sam obtained values of a =4 and b =3 and Tim obtained b =4
find, giving a reason, the probability that Tim wins.
()
(f) Find the largest value of P(X > 3.5) achievable in this game.
(C))
(g) Find the probability of achieving this value.
2
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Question 6 continued

(a)we're qiven in the formulo bookiet that:
formula: E(A) s 2ﬂ' P(A':GJ

bi.e multiply each o uith its probability and find its sum
£lAY = Ho9Y+ 4(0-20)+ § (0:25) + 3(0:15)
< 3.6

(bYwe're given in the formula bookiet that:
formula : Vul’[ ): 2&.‘”’( =°.) - 'lvz
Lythis is

...ue need todo o’ P(A=0):

= (to 1)+ (uffe. 2 01EN0 .2 SN 10.15)

= |3.2

sub into the variance formula.:
Var(A)= 13.2 - (3.5)

k:_‘l:._q 5 )

() we can see that we are given the prob.distribution for

the discrete ‘n the form of o table

uith the ‘o’ reprcsen*ing gptions for the va o A totake
and the ‘PLA=a) the likelihood of Qach option to be taken

Libecause the P(A=a)s are all equal-ue're looking
at a[discrete uniform distribution |

(dYbecause this iS5 a 1 mark quSl'ibn, best not t0 waste time
finding E(") -notice the symmetry in the prob. distributio
+H 42

NN

3 4 k

+2
1./'\‘

P(B = b) 0.25 0.25 0.25 0.25

= k=6

—_

Leave )
blank

P 6 5 7 6 1 A 0 2 1 2 4
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Question 6 continued

(e)
because were given more info on Snm lats ¢irst try to
gind her P(73.5)
for Sam, ) 2
and ue need P(23.5)
| |
(]
{
3.5
let's standardise to use the probability tables:

= XN

sub tnto the above:
pP(273.5- )

< P(I"'[ﬁ)

this therefore implies that
for Tim ( ) to win, his
¢tandardised.:

pley 8= > p(22% 1)

(i-eto the Left

= A2 Vgl o -te)

n
xb x4
3.5-;1.4-2/3

=) MY 25/‘

S M 4.166...
.e a2

loo\(mg at our table -this 1S
) and. P(A=3)

P 6 5 7 6 1 A 0 2 2 2 4
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Question 6 continued

a 1 4 ’? 5 75 N
P(A=a)| 040 0.20 S 0.25 015

“p(Tim wing)= +0.15
‘:O.'-H

(f) in order to qet the largest possible value of P(X? 3.5‘)} ue
need to ¥hink of the best possible combe of u,50
and 50 = outof:

| ™ | -
P(4 = a) 0.40 0.20 ‘ 0.25 0.15 :
and.
from part td)
2 . o
R ‘ 18 &P I i s ( 4 |
'—P(B =b) ( D | 025 ‘ 0.25 0.25

COﬂSl:d.Cﬂ:ﬂﬂ the Shnd.qrdi!ing formu[q,
2= XoN } ve want the most

-ve = to get the biggast PLx?3.5)

~ Mbiggest and g o uest

3

we want P(X?3.5)

353

standardize to use the Probalniliig tables:

blank

N
Leave

J
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Question 6 continued

2= X-N

sub into the above:
p(273.5-7 )

<= P(29-3.5)
2""“‘0"’)

~3.5

but the formula booklet only qives us values for P(272) and the
+ve tail

~let's use pL2»-3.5)= P(223.5)

because of
-/]\ /4’\ Sjmmai-rj

"’O 9998 \

NOTE :could've used on ¢alc,and have had the
4% -3.5 from prob.distib fable

(9) now asked for the prob.of a=? (0.15) or (0.25)
uthese are independent socan multiply

=)0.18x0.25

=0.03‘45S

(Total 15 marks)

blank

Q6

TOTAL FOR PAPER: 7S MARKS
END

N
Leave
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