Unit 1, Homework No. 1: Statistical Treatment of Data - SOLUTIONS
1. The ideal gas law is 
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Relative error in the number of moles: 
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The number of moles is 0.661 with a relative error of 0.75 %

 
2. 
[image: image4.wmf]02

.

33

6

23

.

33

75

.

32

04

.

33

91

.

32

76

.

33

41

.

32

=

+

+

+

+

+

=

=

å

n

x

x

i


The Standard Deviation is 
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One of the six numbers lies below 32.56, and one lies above 33.48, so that two-thirds of them lie between 
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- S and 
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+ S.

3. The mean is 
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From t-table, we get the number 2.571.

95 % confidence interval = 2.83 × 2.571 = 7.28o. We should express this number to two significant figures. The answer is Sm = 7.3o.
(Remember, the mean is expressed to the most significant digit in Sm, so that the mean bond angle should be written as 108o ± 7o). 
4. 
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, and 
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From t-table, we get the number 2.262. The 95 % confidence interval = 0.2479 × 2.262 = 0.56
5. (a) Sally:  15.72%;  S = 0.026%

Janet:   15.68%;  S = 0.030%
Also,
Sally:
Sm = 0.02587/(5 = 1.157 x 10-2 = 1.2 x 10-2 %

Janet:
Sm = 0.03034/(7 = 1.147 x 10-2 = 1.1 x 10-2 %

(b) Must use Sm.

Sm(Janet) < Sm(Sally) so Janet’s average value is more precise.

(c) Sally: 95% C.I. = ±t95Sm = ±2.776 (1.157 x 10-2) = ±3.21 x 10-2% = ±3.2 x 10-2 %   

Range = 15.69 – 15.75%

Relative 95% C.I. = 3.21 × 10-2 / 15.71635 × 1000 ppt = 2.04 = 2.0 ppt

Janet: 95% C.I. = ±t95Sm = ±2.447(1.147 × 10-2) = ±2.81 x 10-2% = ±2.8 x 10-2 %  

Range = 15.65 – 15.71%

Relative 95% C.I. = 2.81 × 10-2 / 15.68134 × 1000 ppt = 1.79 = 1.8 ppt
(d) Because the 95% C.I. for both measurements overlap, the two averages are in agreement.

(e) Choose Sally’s techniques because the uncertainty in a single measurement based on S is better than that using Janet’s technique.

1

_1218522292.unknown

_1219053805.unknown

_1376813053.unknown

_1218525032.unknown

_1218525173.unknown

_1218370176.unknown

_1218521497.unknown

_1218522286.unknown

_1218374796.unknown

_1218368869.unknown

