
4.	 Three students measured resistances, diameters, and lengths for seven copper wires at two 
different temperatures. They used these to compute experimental resistivities for copper at 
these two temperatures. The resistivity measurements are given below. The units are 10-8 

Om. 

Wire 123456 7 

21.8°C 1.72 1.56 1.68 1.64 1.69 1.71 1.72 Xl = 1.6743 81 = 0.0577 

O.O°C 1.52 1.44 1.52 1.52 1.56 1.49 1.56 X2 = 1.5157 82 = 0.0416 

d o.-dJ ;},..l, v.It' 0.,2 £i.r! t;_'2 (/,,1 
(a)	 Use the five-step significance-testing format to assess the strength of evidence to support 

that the mean difference in resistivity measurements for copper wire of this type at 21.8°C 
and O.O°C is greater than 0.1. 

[8] 

5.	 Below are some summary statistics for 10 measurements of the viscosities of each of four 
different weights of Brand M motor oil at room temperature. Units are seconds required for 
a ball to drop a particular distance through the oil. 

10W30 SAE 30 lOW40 20W50 

n1 = 10 n2 = 10 n3 = 10 n4 = 10 
Ih = 1.385 Ijz = 2.066 Ih = 1.414 Y4 = 4.498 
81 = 0.091 82 = 0.097 83 = 0.150 84 = 0.204 

Let ].L1, ].L2, ].L3, and ].L4 be the true mean time required for a ball to drop a particular distance 
through the four different weights of Brand M motor oil10W30, SAE 30, 10W40, and 20W50, 
respectively. 
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I(a)	 Give a 95% two-sided confidence interval for Ml - M2' (No need to simplify.) 
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(c)	 Give the value of an F statistic and its degrees of freedom for testing Ho : ILl = IL2 = 

M3	 = IL4 versus H a : not Ho. (No need to simplify.)
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(d)	 Consider the SAE 30 and 10W40 data (the second and third samples) only. Use the 

five-step significance-testing format to assess the strength of evidence to support that 
there is a difference in mean measured viscosities for the SAE 30 and 10W40 weights of 

Brand M motor oil. 

[8] 



y x1 x2 StdErr Pred y 
9.95 2 50 1.06490916 

24.45 8 110 0.90231079 

31.75	 11 120 1.18880539
 
35 10 550 1.16926192
 

25.02 8 295 0.60602546 

16.86 4 200 0.68775897 
14.38 2 375 1.08310449 

9.6 2 52 1.06079557 
24.35 9 100 1.01789108 

27.5 8 300 0.60696083 

17.08	 4 412 0.94357893
 

37 11 400 0.9320059
 
41.95 12 500 1.17514878 
11.66 2 360 1.05196848 
21.65 4 205 0.68444133 

Response y 

Whole Model x1 

.. Summary of Fit 

RSquare 0.915852 
RSquare Adj 0.909379 
Root Mean Square Error 3.043018
 
Mean of Response 23.21333
 

0b.s~rvati?ns(or~urn""gts).. 15
 

• Analysis of Variance S/zeh51ics 30~­
Source DF Sum of Squares Mean Square F Ratio
 
Model 1 1310.1893 1310.19 141.4897
 
Error 13 120.3795 9.26 Prob> F
 !-irl£l! GftrY(C. Total 14 1430.5687 <.0001 *
 

. Parameter Estimates
 

Term Estimate Std Error t Ratio Prob>ltl 12:c, /1; ..2.006Intercept 6.4825954 1.611115 4.02 0.0014* 
x1 2.5872275 0.217506 11.89 <.0001 * 

~~spol1fle y . 
Whole Model x1 x2.
 

Summary of Fit
 

RSquare 0.960891
 
RSquare Adj 0.954373
 
Root Mean Square Error 2.159233
 
Mean of Response 23.21333
 
Observations (or Sum Wgts) 15
 

.. Analysis of Variance
 

Source DF Sum of Squares Mean Square F Ratio
 
Model 2 1374.6213 687.311 147.4192
 
Error 12 55.9474 4.662 Prob> F
 
C. Total 14 1430.5687	 <.0001 * 

Parameter Estimates 

Term Estimate Std Error t Ratio Prob>ltl
 
Intercept 3.971523 1.327842 2.99 0.0113*
 
x1 2.3996808 0.162372 14.78 <.0001 *
 
x2 0.013864 0.003729 3.72 0.0029*
 


