Further Statistics 2 SolutionBank

Exam-style practice: AS level

1 a Askis positive, between (1, 2 — k) and (1, 2 — 4k) f(x) is part of a quadratic with a negative x*
coefficient; otherwise f(x) is 0. The sketch of the function is:

f[-x] A

2 - kA

2 — 4k
o

b The mode of a continuous random variable is the value of x for which the probability distribution
function is a maximum. So the mode is the value of x at the maximum of f(x), i.e. the highest point
of the graph. In this case, from the graph, the maximum occurs at x = 1. Thus the mode of X is 1.

2
¢ The area under the probability distribution function curve must equal 1, so I 1 (2-kx*)dx=1:

jz(z—kxz)dx{zx—ﬁ} =[4—%}—{2—5}=2—E
1 3 3 3 3

So 2—E=1:>E=1:>k=g
3 3 7

d Inorderto find E(X), use E(X)= _[_w xf(x)dx
ey 35) . 2, 3,
So E(X)—J‘le2—7x )dx—_[l 2x—Zxidy
4P
R =4—2—[1—i\
28 | 7 28
16 25 64-25 39

2= =22 =1.393 (4s.f)
7 28 28 28

e The cumulative distribution function, F(x), for 1 <x <2 is given by:
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7 1 7 7 7 7
0 x<1
3
So Fry={2x-2 -1 1<x<o
7 7
1 x>2
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1 f The median is the value, m, such that F(m)=0.5. So from part e:
3
Fomy=2m-"=_B _¢s
7 7
= 28m—2m’ —26=7 multiplying both sides by 14
=2m’ -28m+33=0

g As the mode (1) <median (1.357) <mean (1.395), the distribution of X is positively skewed.
This can also be deduced from the graph in part a.

1 1
b—a 40-(0) 40
So the probability distribution function is
1

— 0<x<40
f(x) =140 ¥
0 otherwise
4
b E(x)= b;“ _{ 0;0) =20

(b—a)® (40-0)> 1600 400

¢ Var(x)= —1333 (4s.f
a0 =""1, 12 2 3 (4s.£)
d PO5<X <30)=——(30-15)=> =3 _0375
40 40 8

P(X >15)NP(X <25) P(I5<X <25 P(I5<X<25)
P(X >15) P(X >15)  P(15<.X <40)

e P(XK25|X>15)=

1
~(25-15)

So P(X<25|X>15)=410—=Q=3=0,4
~40-15) 3
40
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3 a The table shows the ranks and d and @ for each pair of ranks:

Student x y Xrank | Yrank d d
A 21 40 2 2 0 0
B 5 31 10 5 5 25
C 13 23 8 9 -1 1
D 16 27 6 7 -1 1
E 12 26 9 8 1 1
F 15 38 7 3 4 16
G 18 21 4 10 -6 36
H 28 47 1 1 0 0
I 17 33 5 1
J 19 30 3 6 -3 9

> d*=90

| 6> d’ [ 6%90
r=1- =1-
' n(n® —1) 10(10% —1)

=0.455 (3 5.f))

b H:p=0 H:p#0
Sample size = 10
Significance level = 0.05 (so 0.025 in each tail)

The critical value for 7y for a 0.025 significance level with a sample size of 10 is 7 = 0.6485

As 0.455<0.6485, accept Ho. There is not sufficient evidence at the 5% significance level of an
association between French and Spanish scores.

¢ H:p=0,H:p>0
Sample size = 10
Significance level = 0.05
The critical value for r for a 0.05 significance level with a sample size of 10 is » =(0.5494

As 0.568 >0.5494 , r lies within the critical region, so reject Ho. There is evidence at the 5% that
there is a positive correlation between the French and Spanish scores.

d Spearman’s rank correlation coefficient does not use the actual data, just the ranks.

4 To find the RSS for coffee find Ss.

t) c
S = Ztc—& =561.3—88X—532'3 =-7.18.

n
Now we have enough information to calculate the RSS of coffee
~7.18)
% =0.0613 (3s.f)

cc

(5.)
So RSS, =5~ =0.852 -

Since 0.0524 < 0.0613, (i.e. the RSS of ice-cream is less than the RSS of coffee), it can be concluded
that ice-cream sales are more likely to have a linear model.
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