Edexcel A level Maths Hypothesis testing o

Section 1: Using the normal distribution

Solutions to Exercise level 2

1. Ho: U =500
He: U <500
where u is the true population mean welght,

F458
= 4972
s 7

X =
one-tailed test at 2% significance level

EITHER:

2

, s 5 . "
from caleulator using tnverse normal of 0,02 for N| 500, — | gives critical value of
15

497,35, so oritical region is X <497.35
Sample mean is tn the eritical region, so reject Ho.
The evidence suggests that the packets are underweight.

OR.
2

5 -
For N(5oo, —j pvalue = P(X <497#.2)=0.015
15

pvalue < 0.02, so reject Ho,
The evidence suggests that the packets are underwelght.

:2.} Hp: ﬂ=10-6
Moo U #10.6

where s the true population mean length,
Two-tailed test at 10% significance Level

EITHER:
le > 0'8 ’ e
from caleulator using tnverse normal of 0,95 for N| 10.6,— | gives critical value of
50

10,81, so right-hand part of critical region s X >10.21

Sample mean is not in the eritical region, so accept Ho.

There ts not sufficient evidence to suggest that the mean length has changed, so the
machine should not be recaltorated.

OR:
0.8 -

For N(:(.O.é, —) p-value = P(X >10.79) = 0.06F
50

p—vaLue > 0.05, so accept Ho,
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Edexcel A level Maths Hypothesis testing 1 Exercise

There ts not sufficlent evidence to suggest that the mean length has changed, so the
machine should not be recaltorateol,

3 () Hoe u=e5
He u<es
where 1 is the population mean length of the metal rods.

For a one-tatled test at the 5% significance level
2

;o e . "
from caleulator using tnverse normal of 0.05 for N (65 —] gives critical
25

value of 63.03, so critical vegion is X < 63.03

(i) Ho: u=065
b 4 # 65
where u s the population mean length of the metal vods,

For a two-tailed test at the 2% significance Level

é2
from caleulator using inverse normal of 0,01 for N (65 , —j gives critical
25

value of e2.21
anol using tnverse normal of 0,99 gives critical value of 67,79
<o oritieal region ls X <e2.21 and X > &6#79

4. () Ho: u=1050
Ho: 4> 1050
where s the population mean Lifetlme of the bulbs,

2

& _
(it) ForN [1050, ij , pvalue = P(X > 1065) =0.062
50

s

(iif) 1 tailed test at 5% significance level

p-value > 0,05, so accept Ho,

There Ls not sufficlent evidence to sugoest that the mean Lifetime is greater than
1050 hours, so the manufacturer’s clainm is not justified at the 5% Level.

5, Ho: M= iiﬁ
Mo u#11.9
where p is the population mean breaking strength of the thread,

EITHER:
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s 4.3 "
from caleulator using tnverse normal of 0,025 for N (113,—) gives critical value of
40

11.26, so left-hand part of oritical region is X <11.26
Sample mean is tn the critical region, so reject Ho.
There s evidence to suggest that the mean breaking strength has changed.

OR.
4.3 =

For N(:L:Lﬁ,—j, p-value = P(X <11.2)=0.016
40

p-value < 0.025, so reject Ho.
There is evidence to suggest that the mean breaking strength has changed.
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