[image: Description: Description: ASC B-WPos Horiz]Mathematics Specialist 
Test 6 2017




Statistical Inference


NAME: ____________SOLUTIONS____________________________			                     	TEACHER: Mrs Da Cruz





Resource Rich 

One unfolded A4 page of notes, SCSA formulae booklet and ClassPad calculator permitted





48 marks
45 minutes












1.  		[1 mark]
A sample of 36 items has a mean of 28 and a standard deviation of 9. What is the standard deviation of the sampling mean?

Given:





[image: ]

	



2.  	[1 mark]
The sampling distribution of the mean mass of hands of Cavendish bananas was found to have a mean of 2.3 kg with a standard deviation of 0.1 kg for samples of 40 hands. What would be the standard deviation of individual hands?

Given:










[image: ]





3.  	[2 marks]
The average order at a takeaway shop is $22.59 with a standard deviation of $8.21. What is the probability that the next 10 orders will total more than $250?


Given: 





[image: ]	
[image: ]
[image: ][image: ]



	Note: The validity of this answer is not high since we do not know that the original data is normally distributed nor is the sample large enough.  However, it is the only method we can use in this instance since we do know the sampling distribution of sample means is normal.




4.  	[2 marks]
A call centre servicing a national pizza chain has an average call length of 88 seconds, with a standard deviation of 20 seconds. The call lengths are normally distributed.  What is the probability that an operator’s next 6 calls have an average length of between 90 and 100 seconds? 


[image: ]Given: 




[image: ]
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5. 
 	[2 marks]
What is the 99% confidence interval for the population mean if the mean of a sample of 50 is 34 with a standard deviation of 9?Note:  This row is unnecessary. Use your ClassPad. The question is only worth 2 marks.



[image: ]
[image: ]Given: 



99%   



[image: ][image: ]	



6.  	[4 marks]
What is the mean and standard deviation of a sampling distribution of a binomial distribution with 
p = 0.35 and n = 32 for samples of 45?
[image: ]




[image: ]Given: 
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7.  	[3,3; 6 marks]
a  A normal coin is tossed 10 times and the number of heads is noted. This experiment is repeated 1000 times. What is a graph of the results likely to look like? (Include characteristics like shape, mean, standard deviation.)

[image: ][image: ][image: ]Key features to mention:

Symmetrical about 5    (since E(X) = np = 10 x 0.5 = 5)
Standard Deviation of about 1.6    (since 

[image: ]

[image: ]	




Note:  999 is used instead of 1000 as the ClassPad List can only accommodate max 999 entries.  In addition, for a) and b) it was expected students would know what the distribution would look like without actually doing the simulations on ClassPad.





b  Instead of graphing the results directly, the average numbers of heads in groups of 40 sets of 10 is calculated and these averages are graphed. What is this graph likely to look like? (Include characteristics like shape, mean, standard deviation.)

[image: ][image: ][image: ][image: ]Key features to mention:

Symmetrical about 5    ()
[bookmark: _GoBack]Standard Deviation of 0.25    (since )

	
	[image: ]





8.  	[4 marks]
What is the mean and standard deviation of a sampling distribution of sample means from a  uniform distribution on the interval [15, 33] for samples of 40?






[image: ]	Given: 
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9.  	[5 marks]
From a survey of 600 people, it was reported that the 97% confidence interval for the weekly amount spent on transport was $75.60 to $84.90. What is the probability that, if you asked another 12 people, together they would spend more than a total of $1000 a week on transport? Note:  


 
97% C.I.      



                                         Or  




[image: ]	Given: 

 97% C.I.:    
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10. 		[3 marks]
A chocolate manufacturer claims that their Chocolicious chocolate bar have a  mean weight of 45g with a standard deviation of 3g.
A competitor claims that this is false and that the mean weight is actually lower although they agree that the standard deviation is in fact 3g.  They have lodged a complaint with Fairtrade Australia.
A sample of Chocolicious chocolate bars is to be checked to estimate the mean weight of the chocolate bars.
If we want to be 98% confident that the mean weight is within 1g of our sample mean, how many chocolate bars should we include in our sample?



 Need sample size of 49.


[image: ]	Given: 


 98% C.I.:    
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[image: ]




11.  					                                                                                                                                  								[10 marks; 2,2,2,2,2]
 The weights of trout in a certain lake are normally distributed with a mean of 1.8 kg and a standard deviation of 0.28 kg.		         
a) If a trout is randomly selected from the lake, determine the probability that it weighs more than 1.6 kg given it weighs less than 1.9 kg.
[image: ][image: ]
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b) If 20% of the trout in the lake are underweight, determine weight below which a trout is deemed to be underweight.
[image: ][image: ]


[image: ]


A fishing and wildlife office makes a random selection of 25 trout.
c) [image: ][image: ][image: ]If the sample mean weight is 1.75 kg, determine a 95% confidence interval for the mean weight of the trout.

Given:  

 



	
[image: ]

d) Determine the probability that the sample mean lies between 1.62 kg and 1.93 kg.
[image: ][image: ]	





[image: ]

e) What sample size is required to be 99% sure the sample mean is within 0.4 kg of the true population mean?
[image: ]

 Need sample size of 4.




[image: ]

12.  										 	                                                                                                                                                  [8 marks; 3,4,1]
Samantha drives to work on each work-day.  The mean time she takes to drive to work is  minutes with a standard deviation of 2 minutes.

a) The average time she takes to drive to work over a total of 40 work-days is 25 minutes with a standard deviation of 2 minutes.  Determine a 99% confidence interval for  (correct to 1 decimal place.).
[image: ]Working required since more than 3 marks.



Given:  


99%  
 





[image: ][image: ]



b) The average time she takes to drive to work over a total of  work-days is  minutes.  A 99% confidence interval for  is . Find  and .
99% C.I.      






[image: ]

[image: ]
 must be a whole number

[image: ][image: ]



c) Samantha calculates 10 sets of 90% confidence intervals to estimate How many of these confidence intervals are expected to contain ?
[image: ]




image1.jpeg
K

Y ALL SAINTS
COLLEGE




image2.WMF

image3.png
v, 176634

zlow0.9282691

zUp|3. 85E+998

=]

8.21/Y(10)

n|22.59





image4.png
Lower|25

Upper oo

8.21/Y(10)

=]

(22, 59





image5.png
Lower |90

Upper|100

[4120/v (6)





image6.png
[0, 3324256

zlow0.244949

zUp|l. 41696938

=]

20/¥(6)

u|88





image7.png
C-Level |,





image8.png
Lower
Upper
X
n

30, 721505]

37.278495

34

50





image9.png




image10.png
randBin (10, 0. 5, 999)>Listl
{4,3,6,4,6,5,4,4,5,2,4,6p»
mean (List1)

4.945945946
stdDev (Listl)

1.598810016




image11.png
© Edit View Type Calc





image12.png
One-Variable
X =5.01925

Zx =1003.85
Zx® = 5052. 0475
ox = 0.2595514





image13.png
- x .
-2, 1701xE=75. 6

+ —X_=g4.
a0+2, 1701x =4 9 el
normCDf[lll]go w,52.486651\/12,80.25]




image14.png
{x=80. 25, y=52. 48664718}

0.4193725196




image15.png
normCDf(1.6,1.9,0.28,1.8)
0.401982307
normCDf (—o¢,1.9,0.28,1.8)
0.639507569
0.401982307/0.639507569
0.6285809996




image16.png
invNormCDf (”L", 0. 2, 0. 28, IE
1.564346055




image17.png
Lower |[ICEDPEY

Upper 1. 859758

X[1.75

ni25





image18.png
C-Level |, 95

=
[y
-1
(1]





image19.png
prob [IMEEEFIEE]

zlow|—3.214286

zUp|2. 32142886

o|0.28/5

nl.8





