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Finding the critical region

[Textbook] A machine products bolts of diameter D where D has a normal distribution with mean 0.580
cm and standard deviation 0.015 cm. The machine is serviced and after the service a random sample of
50 bolts from the next production run is taken to see if the mean diameter of the bolts has changed from
0.580 cm. The distribution of the diameters of bolts after the service is still normal with a standard

deviation of 0.015 cm.

(a) Find, at the 1% level, the critical region for this test, stating your hypotheses clearly.
The mean diameter of the sample of 50 bolts is calculated to be 0.587 cm.
(b) Comment on this observation in light of the critical region.

This is a two-tailed test so want the z
value corresponding to the top 0.5%
and bottom 0.5% respectively. Use
table below or your calculator.

x
Use the usual formula Z = 2=, except

— a

this time we use the standard

devia(ionof)?:\[if
B

» = r |

53000 | 00000 | o050 | e

04000 | 02533 | 00250 | 19600

03000 | 05244 | 00100 | 23263

[b] 02000 | 08416 | 00050

01500 | 1033 | 00010 -
0.1000 12816 0.0005 *
! s
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Test Your Understanding

Edexcel S3 June 2011 Q7a

Roastie’s Coffee is sold in packets with a stated weight of 250 g. A supermarket manager claims
that the mean weight of the packets is less than the stated weight. She weighs a random sample
of 90 packets from their stock and finds that their weights have a mean of 248 g and a standard
deviation of 5.4 g.

(a) Using a 5% level of significance, test whether or not the manager’s claim is justified. State
your hypotheses clearly.
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Conditional Probabilities

This is not in the textbook. But given the recent Chapter 2 on Conditional Probabilities and
the fact that the type of question below occurred frequently in S1 papers, it seems
worthwhile to cover!

Edexcel S1 May 2014(R) Q4
The time, in minutes, taken to fly from London to Malaga has a normal distribution with mean
150 minutes and standard deviation 10 minutes.

The time, X minutes, taken to fly from London to another city has a normal distribution with
mean x4 minutes.

Given that P(X <y — 15)=0.35

(¢) findP(X>pu+ 15| X>pu—15). (&)
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Test Your Understanding

Edexcel S1Jan 2013 Q4a,c
The length of time, L hours, that a phone will work before it needs charging is normally
distributed with a mean of 100 hours and a standard deviation of 15 hours.

(a) Find P(L > 127).
(&)

Alice is about to go on a 6 hour journey. Given that it is 127 hours since Alice last charged her
phone,

(c) find the probability that her phone will not need charging before her journey is completed.
@
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= One Last Toughie...
==
1Q is distributed as X~N(100,152).
e A person is considered to be ‘pretty smart’ if their IQ is at least 130.

Determine the median 1Q of ‘pretty smart’ people.
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Hypothesis Testing on the Sample Mean
Imagine we have 10 children, one of each age between 0 and 9.
This is our population. There is a known population mean of ¢ = 4.5
x Suppose we took a sample of 4 children.

le 1: :
‘. BEGE -5

4.00

4.25 |
The mean of this sample is ¥ = 4.75. This 4.50
sample mean X is close the true population 475 |
mean g, but is naturally going to vary as we 5.00

consider different samples. o =
Distribution of Sample Means X

For a different sample of 4, we might obtain a
different sample mean. What would happen if we
took lots of different samples of 4, and found the
mean ¥ of each? How would these means be
distributed?

| took 1000
random samples.

In this histogram, 5
actually means
45<x<5

Frequency

00511522533544556556657758859 :
Mean of sample of 4 Units s

B8 B =
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Examples
35

— Textbook] A certain company sells fruit juice in cartons. The amount of juice in a carton has

T— pany J J

T a normal distribution with a standard deviation of 3ml.

The company claims that the mean amount of juice per carton, , is 60ml. A trading
36 = . . . - "

— inspector has received complaints that the company is overstating the mean amount of
juice per carton and wishes to investigate this complaint. The trading inspector takes a
random sample of 16 cartons and finds that the mean amount of juice per carton is 59.1ml.

S — Using a 5% level of significance, and stating your hypotheses clearly, test whether or not
there is evidence to uphold this complaint.
Fro Note: Don’t
. Hy: confuse X and X. The
Hy: As always, state the Xis the dls(:lbu;mn
> airey: : over amounts of
= Let X be — ‘;;;'&2‘\;;" X a"dh'g drinkin each
- Assuming H, ] ST i ivicual carton.
i g Zo, distribution of the Ris the distribution

sample means, X. over sample means,
ie.the possible

Bl sample means we
- I
= _F see as we take
== samples of 16
cartons. X might not
40 be normally
distributed, but ¥
will be. b
= g :
- 3
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