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Registration No. …………………….
________________________________________________________________
Value of t for Various Levels of Probability
	Degrees of Freedom
	Factor for Confidence Interval

	
	80%
	90%
	95%
	99%

	2
	1.89
	2.92
	4.30
	9.92

	3
	1.64
	2.35
	3.18
	5.84

	4
	1.53
	2.13
	2.78
	4.60

	5
	1.48
	2.02
	2.57
	4.03

	infinity
	1.29
	1.64
	1.96
	2.58


Critical Q values, Qcrit. ,for Rejection of Outlier, Xq
	Number of observations, N
	Qcrit ,  Reject if Qexp. > Qcrit.

	
	90% Confidence
	95% Confidence
	99% Confidence

	3
	0.941
	0.97
	0.994

	4
	0.765
	0.82
	0.926

	5
	0.642
	0.71
	0.821

	6
	0.560
	0.625
	0.740

	10
	0.412
	0.466
	0.568


1. A student obtained the following data (SET 1) for the mass of manganese, Mn in a tablet of multi-vitamin: 13, 17, 15, 20, 15 mg.
The median of the above results is:
2. Find the relative standard deviation, RSD, of the above data (SET 1):
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3. Can you reject the value 20 in SET 1 as an outlier at 95% confidence level?  Show your reasoning.
4. If the true value, Xt, of Mn in multivitamin tablet is 14 mg.  At 95% confidence level, does the data in SET 1 indicate a bias (systematic error) or random error only?
5. Find the 95% confidence limits for µ for the data in SET 1.

6. When the student repeated her work she obtained the following set of data (SET 2): 14, 13, 15, 18 mg Mn. From SET 1 and SET 2, find the pooled estimate of the standard deviation (spooled)
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7. A chemist reported the percent lime (%CaO) in cement as 51.2 ± 0.4 where ±0.4 is the 99% confidence limits for μ.  Circle the correct statement below:

(a) There is a 1% probability that μ lies within the range of 50.8 – 51.6 %CaO

(b) The standard deviation for this analysis is 0.4%

(c) There is 99% probability that μ lies outside the range 50.8 – 51.6 %CaO

(d) There is 99% probability that μ lies within the range 50.8 – 51.6 %CaO

(e) There is a 0.4% systematic error in the above determination of %CaO in cement.

8. Suggest a gravimetric method for the determination of calcium Ca in a tap water sample.  Write equations for the precipitation reaction and indicate the best weighing form.
9. When a 1.500 g sample of commercial soda ash (sodium carbonate, Na2CO3 and inert impurities) was treated with HCl the mass of liberated CO2 was 0.600 g.  Write a balanced equation for the above reaction and calculate the % of Na2CO3 in the sample.  Atomic masses: Na: 23.0   C:  12.0       O: 16.0 
10. In the precipitation reaction of potassium bromide with excess silver nitrate, KBr (aq)  +  AgNO3 (aq) ------> AgBr (s)  +  KNO3 (aq), which ion will likely form the primary adsorption layer, and which ion forms the counter ion layer around the silver bromide precipitate?
End of Exam
