
 

 

 

 

	

 
 
 
Name:  _______________________________      Teacher: Mrs Da Cruz 
 
Marks:                      46 
      
Time Allowed:  45 minutes 
 
Instructions:  You are permitted 1 A4 page of notes and your calculator. Show your working where 
appropriate remembering you must show working for questions worth more than 2 marks. 
_________________________________________________________________________  
  

 
Year 12 Mathematics Specialist 2019 

Test Number 6: 
Statistical Inference 

Resource Rich 
 



Question 1  [2 marks] 

A Company is asked to make bolts with length accurate to within ±0.002 with 
a 95% confidence level.  If 𝜎 = 0.004,	determine how many bolt lengths must 
be averaged to satisfy the request. 

From	Formula	Sheet:		𝑛 = +×-
.

/
	

	

	𝑧 = 1.960,						𝑛 = 4.567×7.778
7.77/

/
= 15.3664	

∴ 𝑅𝑒𝑞𝑢𝑖𝑟𝑒	16	𝑏𝑜𝑙𝑡	𝑙𝑒𝑛𝑔𝑡ℎ𝑠	𝑡𝑜	𝑏𝑒	𝑎𝑣𝑒𝑟𝑎𝑔𝑒𝑑.		

	

Question 2  [3 marks]	

A valid 90% confidence interval, for a sample of 10 observations based on a population standard 
deviation of 0.05 with a 𝑥 = 0.927, is 0.901 to 0.953.   

a) What must be true about the population? 

Since n<30, the population must have been normally distributed. 

 

b) Describe the effect on the width of the confidence interval when the confidence level is 
increased.  Justify your answer with some calculations. 

As the level of confidence increases the confidence interval increases in width. 

95% CI:  0.896 – 0.958   

98% CI: 0.890 – 0.964 

99% CI:  0.886 – 0.968 

  

At	least	one	new	CI	shown.	



Question 3  [8 marks]	

Using simulation, 100 random samples, each of size 49, is generated and the sample means are 
shown in the dot plot. 

		

a) Indicate whether the following statements are true or false. 
b) For any of the statements which are false, clearly explain why they are false. 

 
i. As the dot plot appears to show that the sampling distribution of the sample means is 

normally distributed, the population must have been normal.    True / False 

Since n>30, the population distribution did not have to be normal. 

 

 
ii. The dot plot appears to show that the sampling distribution of sample means is normal with a 

mean of approximately 80 and standard deviation of approximately 1.   True / False 

 

 

 
iii. The information in the dot plot implies that the population mean was approximately 80 with a 

standard deviation of approximately 1.   True / False 

The population mean would be approximately 80 but the standard deviation of the population will 
always be larger than the standard deviation of the sampling distribution. 

 

 
iv. The information in the dot plot implies that the population mean was approximately 80 with a 

standard deviation of approximately 7.   True / False 

 

 

 
v. The information in the dot plot shows a sample which is normally distributed, mimicking the 

population distribution.  True / False 

The information in the dot plots shows the sampling distribution of sample means, not the 
distribution of a sample.  If it was ‘a sample’ it would mimic the population. 

 

	

	



Question	4	 	 [12	marks]	

 
The mass of crayfish caught near the Abrolhos Islands is observed to be normally distributed with 
a mean of  . 

 
Joe the fisherman catches 65 crayfish. 
 
(a) Determine the probability that: 
 
 (i) the mean crayfish mass will be less than 1.15 kg. (3 marks) 
 
 
 
 
 
 
 
 
 
 
 (ii) the total mass will be between 75 kg and 80 kg. (3 marks) 
 
 
 
 
 
 
 
 
 
On another fishing trip, we are required to be 98% confident that the mean crayfish mass differs 
from the population mean by less than 0.05 kg.   
 
(b) Find the number of crayfish that need to be caught. (2 marks) 
 
 
 
	 	



A rival crayfisherman, Jamie, has started catching crayfish further out to sea than Joe. Jamie 
states that the crayfish caught are significantly bigger than in the area that Joe fishes in. 
 
Over a month Jamie catches 220 crayfish with total mass of 270 kg. Assume    
 
(c) Determine whether Jamie’s claim is supported at the 95% level of confidence. (4 marks) 
 
 
 
 

 
  



Question	5	 	 [16	marks]	

 

 

  
	  



 

 
 
 



 
 
 
 
	 	



Question	6	 	 [5	marks]	

a. Simulate a sample of 80 items from a uniform distribution on the interval [20,40] and sketch the 
graph of your sample.   (1 mark) 

 
 
 
 
 
 
 
 
 
 
 
 
 
b. Simulate 200 sample of 80 items from a uniform distribution on the interval [20,40] and find the 

mean of the samples. (1 mark) 

Answer should be very close to 30     𝑋~𝑁 30, Q R
S7

/
≈ 𝑁 30, 0.968/  

Only accept answers between 29.6 and 30.4        (which is being very generous) 
   j 
 
c. Draw a graph of the sampling distribution. (1 mark) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d. Comment on the graphs. (2 marks) 
 
 
• Shapes and location and spread:   The single sample is uniformly distributed from 20 to 40, 

mimicking the population, whilst the sampling distribution is normally distributed from only 
about 28.3 to 32 with a peak at about 30.  

 
 
Or 
 
 

 
• Location and Spread:  They have similar means but the sampling distribution has a significantly 

smaller standard deviation. 
 

• Shape:  The sample is uniformly distributed whilst the sampling distribution is normal. 
 

Scale	needs	to	be	visible	

Scale	needs	to	be	visible	


