
Solutions of homework 10

16.3 (a) t
�

= 2.015.

        (b) t
�

= 2.518.

16.9 (a) df = 24.
        (b) t = 1.12 is between 1.059 (p =0.15) and 1.318 (p = 0.10).

(c) Double the value of P because Ha is two-sided: The P-value is between 0.30and 0.20.
(d) t = 1.12 is not significant at either α = 0.10 or α = 0.05.

16.11 (a) For each subject, randomly select which knob that subject should use first.
          (b) H0: 

�

 = 0 sec vs. Ha: 
�

 < 0 sec, where 
�

 is the mean of (right-thread time – left-thread time).
(c) x = -13.32sec;s/ 25 = 22.94/ 25 ≈ 4.59sec,sot = -2.90.With df = 24,we seethat0.0025< P

< 0.005(P = 0.0039).We havegoodevidencethat themeandifferencereally is negative;i.e., themeantime
for right-threaded knobs is less than the mean time for left-threaded knobs.

16.12 (a) 
�

 is the mean difference in the returns (Vanguard minus managed fund).
          (b) H0: 

�

 = 0 vs. Ha: 
�

 > 0.
(c) With x = 2.83%,s = 11.65%anddf = 23, we havet ≈ 1.19,so0.10< P < 0.15(P = 0.123).The

difference is not significant; it could have arisen by chance.

16.13 With df = 24, t
�

 = 1.711, the interval for 
�

 is approximately –21.2 to –5.5 sec. We have x RH = 104.12

and x LH = 117.44, so that x RH/ x LH = 88.7%. Right-handersworking with right-handedknobs can
accomplish the task in about 90% of the time needed by those working with left-handed knobs. 

17.11 (a) The two populations are breast-feeding women and other women.
          (b) Stemplots are omitted; both distributions appear to be reasonable Normal.

(c) To testH0:

�

= 0 vs. Ha:
�

> 0, we computeSE ≈ 0.45847andt ≈ 8.50.Thechoicedf (21 or
66.20) is irrelevant;P is tiny in either case,so we havestrongevidencethat nursing motherslose bone
mineral. 

17.24(a) To testH0:

�

m =
�

f vs. Ha:
�

m >
�

f, we computeSE≈ 0.132148andt ≈ 6.13.For eitherchoice
of df (595 or 977.68), the P- value is tiny, and we conclude that the male mean is higher.

(b) The samplecontractedonly peoplewith telephones.Personswithout phonesaretypically poorer,
and may have road-rage characteristics different from the rest of the population.

17.25We find SE≈ 12.2065g. the90%confidenceinterval is (59 – 32) ± t
�

SE,wheret
�

is either1.860(df

= 8) or 1.7392(df = 17.076).Theselead(respectively)to the intervals4.301to 49.677g, or 5.771to 48.229
g. Becausetheseintervalsdo not include0, we canconcludethat thereis a significantdifferenceat thetwo-
sided 10% interval. (In fact, P = 0.0578 for df = 8 or 0.0409 for df = 17.076).

17.41 (a) The appropriatetest is the matchedpairs test becausea student’sscoreon Try 1 is certainly
correlated with his/her score on Try 2.

(b) To testH0:

�

= 0 vs. Ha:
�

> 0, we computet ≈ 10.16with 426 degreesof freedom,which is
certainly significant (P < 0.0005). Coached student do improve their scores. 



(c) TableC gives t
�

= 2.626for df = 100.The confidenceinterval is 29 ± t
�

59/ 427 = 21.50to

36.50 points.

17.42(a) ThehypothesesareH0:

�

1 =
�

2 vs. Ha:
�

1 >
�

2, where
�

1 is themeangainamongall coached
students,and

�

2 themeangainamongall uncoachedstudents.We find SE≈ 3.0235andt ≈ 2.646with df =
426.Comparingwith df = 100criticalvaluesin TableC, we find 0.0025< P < 0.005.Thereis evidencethat
coached students had a great average increase. 

(b) The 99% confidenceinterval is 8 ± 3.0235t
�

, where t
�

equals2.626.This gives0.06 to 15.94

points.
(c) Increasingone’s scoreby 0 to 16 points is not likely to makea differencein being granted

admission to, or receiving scholarships from, any colleges. 


