Solutions to deferred material Text and Tests 5

Inferential Statistics (Chapter 5)
Test yourself 5

A questions

1Lu=25kg, o=+5kg andn =50
From 24.5kg to 25.5kg

For 2 =245, standard unit 2 = iéﬁg ’ﬁ"-’i-%: -1.58
s

For £ = 25.5, standard unit z = L;-f' %ﬂﬂ%e 1.58
P(245 <2 <255) = P(-0.1.58 <z < 1.58)

= P(z < 1.58) - P(z > 1.58)
= P(z<1.58) - [1-P(z < 1.58))
=0.9394 - [1 - 0.9394]
=0.8788
=089

2.4=285 =007 andn =20

Mean of sample ¥ = u = 2.85

Standard error on the mean = = = %% = 0.016

3.2 =262 beats and og = 5.15 beats, n = 32

The 95% confidence interval [U]’otnbttl.96a

5 Cl'=262 +196 5;;

=262 + 1.7843
= 244157, 27.9843
=2 2442 beats < u < 27.98 beats
4.2 =266ml, o=20ml andn =40
mmmm(a)muums%
« €1 =266 +1.96 7
=266 + 6.198

= 259802, 272.198
= 259.80ml < u < 272.20mi

q



5.n = 150, the sample proportion p = -‘%=0.6
The 95% confidence interval [C1] for a proportion p = P 11.96\,3'_3

#Cl=06 +196 ’2‘;‘-;—“-‘2

=06 + 1.96(0.04)

=06+ 0.0784

= 0.5216, 0.6784
=0522< p < 0.678

6.n = 100, the sample proportion g = 0,55
The 95% confidence Interval [C1] for a proportionp = ¢ + 1.96@

4 €l =055 196 .‘.ﬂ:ﬁﬂz

=055 £ 1.96(0.04975)

=0.55 + 0.09750

= 0,4525, 0.6475

=0453< p < 0648
7. mu,:mhowdn-eimmuaoummmmmwdmmm
Hy: the height of the Irish students does differ from the helght of the German students

(ii) 5% level of significance = —1.96 <z < 1.96
(ili) 4 = 176cm , 2 = 179cm,e = 11em and n = 60

(iv) Standard unit z = -‘;ls ‘—’%—lﬂsén 211

smuz.u>1.96,mmmkmnmanun¢mwmwemwmumm
that the heights are the same
mmumwwmmmmmsuwmmwm
student.
8. (i) Ho: the mean quantity of honey has not changed
Hy: the mean quantity of honey has changed
(i) = 460.3g, # = 461.29,0 = 3.2g and n = 60

Standard unit z = 5%&: ﬁgﬁz“-}‘;’ﬁe 218

(i) 5% level of significance == —1.96 <z < 196



Since 2.18 > l.96,ﬁ!teﬂmﬂﬁkblnthecriﬂaln‘bnwmmt‘hﬁtlheﬂdlhvm

dunhtquamtyofhomyhamcwd
vcsthemhewdemtoﬂmmuheumplemunudmmmﬂnmumm

9. (I) A Normal distribution. Central Limit Theorem
(i) Because the sample size n > 30
(i) =96 hrs,0c =6hrsand n = 36
Greater than 98 hours == £ > 98 hours

Standardunitz = 2K = =% _2_ o
= = !

P(2>98)= P(z>2)
=1-P(z<2)
=1-09772=0.0228
P(z > 98)(40) = 0.0228(40) = 0912 = 1

10. )
(M
‘tion rejection
ion region
~1.96 0 1.96

(i)z < ~196,z> 196
(1) The sample statistic Is 2, = 1.6
(i) p =~ value =2 x P(z > |5])
=2xP(z>|16])
=2x[1-P(z<|16])
=2 x[1-09452)
=0.1096

Test yourself 5

B questions
lLu=74ando =6, P(2 > 72) = 0.854
WP(£>72) = 085¢ =z = 1.05 using page 37 of the tables.

z=5K_ 105
]



%72-74=1.05 (J‘R)

—-2yn = 1.05(6)
(Squaring both sides)  4n = 39.69
n=992=10
2 p=121kg and o = 0.4kg

B = X0, B S
Forx =12, standard unit 2 = —= = ~ oa = —025
P{x <12kg) = P(z < -025) = [1 - P(z < 0.25)]
=1-0.5987

=0.401

3.2=314kg and ¢ = 2.4kg, n= 36
mssswmom[mmuuuxui

A Cl=314 2196 72
=314 + 0.784
= 30,616, 32.184
=5 30.6kg < p < 32.2kg

4. () Since n = 30, the central Limit theorem can be applied.

(1f) The 95% confidence Interval [C1] for a proportion p = ﬁtl.%@
p=20%=02

L0l =02 +196 ’—S—-Za;”
|

= 0.2 + 196(0.073)
=021 01431
= 0.0569, 03431
= 0.057< p < 0343
=57% < p < 343%
S, (1) 1F 100 samples of the same size are taken, then the true population mean (or proportion)
will lie In the given Interval on 95 occasions out of 100.
(i) £ = 13.52km/l and g = 2.23km/l, n = 150
The 95% confidence interval [CI) for i is £ + 1.96 3¢

#Cl=1352 +196 7o
= 1352 + 035687

~ =



= 13.163, 13,877
=2 13.16km/! < p < 13.88km/!
6, (l)&:mmnmumekmh-md,p-lls
u,:themunmﬂmd\mutlls
i)z <~196,2> 196

#=125,% = 1055 and ¢ = 0.55, n = 100

(i) The test statistic s z = gk o 208232  —ous _ o
= am oo

Since -3 <-1.96,Mmmmﬂchlnhawmbnwhuumnhnmcnulw
that the mean response time Is 1.2¢

Yes the drug has an effect on the response time.
(V) p —value = 2 x P(z > |5])
=2%xP(z>|-3])
=2x[1-P@x<|3)
=2 x[1-0.9987)
=0.0026
Shcep(0.0SnmthcnwhwoMMu- 125

7.m =72, the sample proportion p = %2 = 0.6944
mwam-;’-_.aj,ao.ua
(i) n = 72, the sample proportion p = ;}:--0.69
m)mssxmﬁwmknmllmfonmﬁmp= P+ ;1
0577 <p < 0.812
m)ﬂmm-ozummmmwmwmugmnm.

8. (l)H,:thcmnnlthnnoth,p:ZSkn
Hy: thmunwwmmmed,utzﬁy
(i) = 25kg , 2 = 24.5kg,o = 1.5kg and n = 50




- ”
Sample statistic, z = _:EL. -”-J".iﬂgg-"ae -2.36

(ill) p = value = 2 x P(z > |z,|)
=2xP(z > |-2.36))
=2x[1-P(z < |2.36))
=2 x[1-0.9909)
=0.0182

(iv) At the 5% level of significance since p < 0,05 we reject the null hypothesis that u = 25kg,
the wholesaler’s suspicion is justified.
(v} The p — value is the smallest level of significance at which the null hypothesis could be
rejected.

9. (i) Mean = 68kg,
Mﬂm-éa;&a 0.65kg

675 - 58
_—

(i) Standard unitz = L% = =2 = -0769
=

P(2 < 667.5)= P(x < -0.769)

=1-P(z=<077)
=1-0.7794 = 0.2206
No of samples = 0.2206{80) » 17.64 = 17
Test yourself 5
C questions

1, (i) Ho: the mean weight has not changed, u = 500
H,: the mean weight has changed, u # 500g
(i) =500g,2 = 505g,0 = 18gand n = 36
Sample statistic, z = Sy% = 2P0 = 3= 167
= m
(i) p ~ value = 2 x P(z > |z|)
=2xP(z>|-16.7|)
=2x[1-P(z <|167))
=2 % [1-09525)
=0.095

24



mean weight has not changed.

{iv) Since p >O.DSwemptmemllhvpo&hsbﬁmu=5003.mmunismui|nlﬁam,u\e

2.(l) m =80, the sample proportion # = 2% = 0,35
mwm-JﬁL:ﬂ= :
=0.0533
(1) The 95% confidence interval [C1] for a proportion p = g 11.96@
4C1 =035 +196 [2280-035)

=0.35 + 1.96(0.0533)
=0.3510.1045

= 0.245, 0.455
=0245< p < 0455

3. () Mean welght =% =

- = 814g

(i) The 95% confidence interval (CI] for u s £ + 1.96 %
=52 + 1.96 7= = 82.87 and £ — 196 = 79.93

=814 +1.96 70 = 82.87

e

o
1.96% = 147

o =15
4.()x <4759, u =500g,0 = 20g
=i,
Standard unitz = —

= ke -125
P(x < 475) = P(z < -1.25)

=1-P(zs125)

=1-0.8944 = 0,1056

=10.6%
x> 530g, u = 500g, 0 = 20y

Standard unit z = £§£= o P

= =

= 15
P(x >530) = P(z>15)

=1=-P(z<15)

=1-09332=0.668
=6.7%

25



(i} = 500g,%=495g,0 = 20g andn = 40
Sample statistic, 7 =~y = 2750 - 5 _ g9
=

W e

(i) p = value = 2 x P(z > |z,])

=2xP(z>|-158])

=2x[1-P(z<|158)

=2x[1-0.9429)

=0.114
(W)SMp)0.0SweMWMWMu=500g.Thoruunlsommmm

mean weight has not changed.

5. (a) Mean = u, the standard deviation gg = =

(1) When n is large (n > 30) the distribution is Normal
(ii) When the population distribution is normal the distribution of the sample means is Normal.
The Central Limit Theorem can be applied to () If n > 30. If the underlying population Is normal the
distribution of the sample means Is always normal.
b) (= €37, 0 = €85 and n = 100
Greater than €37.5 = 2> €375

Standard unit 7 = gk = %';’l-.".‘-‘i- 0.5882
= Jiee

P(£>375)= P(z>059)
=1-P(z<.59)
=1-0.7224=0278

(i) P(2>1375) <006
Pz>2)=[1-Pzsx)] =006
P(z<2)=09

2, = 15§

7= 155= 5t 25087
3 =

155x§,§=os
Vn = 2635
n=6943 =695
6. (/) The lower quartile Is €12.80 =$75% earn more than this amount
P(x >128) =075

() 4 out of six earn more than €12.80 =» 0,75 x 0.75 x 0.75 x 0.75 % 0.25 x 0.25 %
=0.2966

N



(m)mdmﬂbuuoncftbemplemunswmbemmdwlﬂzamunofm.osmmmm
Op == = 07524

(iv) P(% > €23)
Standard unit z = ‘_;c, 2'%.";3%3 1.2626 = 1.26

P(x>€23)=P(z > 126) = [1 - P(z < 1.26)]
=1-0.8962
=0.1038

Number of samples = 0.1038{1000) = 103.8 =104

7.4 = 3.05kg, 0 = 0.08kg

. (ifx=311kg
X-p _ 311-30% 006
sandwmzs-?!-—w—em- 0.75

P(x<311)=P(z £ 0.75) = 0.7734 = 77.34%
(i) P(3.00 < x < 3.15)
Forx = 3.00, standard unitz = 22 = 200808 2008 _ _g 55
For x = 3.15, standard unit 7 = =% = %=%- 125
P(3.00 < x < 3.15) = P(~0.625 < z < 1.25)
= P(z £ 1.25) - P(z < -0.625)
=P(z < 1.25)- P(z > 0.625)
= P(z < 1.25) = [1-P(z < 0.625))
= 0.8944 - [1-0.7357]
=163
8. {a)u = 65min, o = 60min
() x =185
Standard unitz = £ = —“%-%'-z 2
P(x > 185) = P(z > 2) = [1 - P(z < 2)]
=1-09772
=0.0228
(IP(50 < x < 125)
50-65 _ -18

Forx = 50, standard unit 7 = £ = == -025



Forx = 125, standard unit z = £ = 8 80 _ 4
P(3.00<x<315) =P(-025<z2<1)
=P(z<1)~- P(z<-0.25)
=P(z<s1)- P(z>025)
=P <1)- [1-P(z <025)]
= 0.8413 - [1-0.5987)
=044

(li) P(% < 70) from a sample of 30,
£- 7065 5
Standard unitz = —iﬁ- —;—-m- 0.7906

P(% < 70) = P(z < 0.7906) = 0.785
(b) (i) The standard deviation Is 50 big that there are only 5= = 1.083 standard devistions above
€10,
P(z < ~1.083) = P(z > 1.083) = (1 - P(z < 1.083)]

=1-0.8599
= 0.14 at time = 0 minutes

This means that there is a probabiiity of 0.14 of negative times, which are impossible,

{ii) A large sample of 90 == the mean is approximately normally distributed.

9. u= 60g,0=15y
() x = 45p
Standard unit z = '—;ﬂ= —?:ﬂg -1
P(x<45g)=P(zs-1)=P(z>1)
=[1-Pz<1)]
=1-08413 = 0.1587
(i) P(% < 58g) from a sample of 50.

£~ 68~ 60 -2
Standard unitz = —#8 —;—Im= -0.94

P(X < 58) = P(z < —0.94) = P(z > 0.94)
= [1-P(z < 094))
=1- 08264 = 01736
(i) P(x < 45g(small)) = 0.1587
=2 P(x medium or large) = 1 - 0,1587 = 0.8413
Equal probabllities = “**2% = 0.4206 In each group

2



= P(x small or medium) = 0.1587 + 0.4206 = 0.5793
P(z) =05793 =ez=02

Standard unit z = 5;—"- 5;—‘”:0,2

= x=02(15)+60 = 63g



