AP Statistics — Day 5 - 9.3b Activity (updated 2025)

Name:

Goal: 2-Sided TOH vs ClI for Population Mean (u) Date:
Example #1 “Don’t break the ice” Collection 1

In the children’s game Don’t Break the Ice, small plastic ice cubes are 28:4e0s - <« :1(
squeezed into a square frame. Each child takes turns tapping out a cube 0.0934676 mm g: S
of “ice” with a plastic hammer hoping that the remaining cubes don’t 0.0132183 mm X
collapse. For the game to work correctly, the cubes must be big enough Width 29.2717 mm

so that they hold each other in place in the plastic frame but not so big ;g'z‘zgf 22

that they are too difficult to tap out. The machine that produces the 29.5544 mm
plastic ice cubes is designed to make cubes that are 29.5 millimeters 29.7148 mm

(mm) wide, but the actual width varies a little. To make sure the
machine is working well, a supervisor inspects a random sample of 50
cubes every hour and measures their width. The Fathom output
- summarizes the data from a sample taken during one hour.
e Do these data give convincing evidence that the mean width of
cubes produced this hour is not 29.5 mm?

S1=mean( ) —> ¥
8Z=count( ) =3 ©

S3 = stdDev ( )3
S4 = stdError () Sx
S5=min ()

S6=Q1()

§7 = median ( )

S8=Q3 ()

S9=max ()

e Parameter of Interest __AA

= TRue mMean (.dth of Pl'agi—f& ice cobes

Wot =295
At AL $£29:S
e Level of Significance A=0.0S
| Sem ple 4 test - meens

e Null Hypothesis

e Alternative Hypothesis

e Choice of Test

e Conditions of Test. Assume random and independent conditions have been met.
o Check the Normal Condition ___ /)50 =2, 30 —> CLT Oulﬂlp Jies

Sampling Distribution & sketch normal graph under Ho)

RAD)
Nn= 90 4”‘9\?\%9 Q‘/

MLQ.(‘

_ b
X = 29,4574 X

°x= 0,093
Test Statistic éﬁ; ETiodA L\agzulatlon)

L = 2948F 4~ 9.8 ’_’/—l
== ——‘a;/;/?———: -0 45% RCQA“‘? E___/O__ﬂ_‘é&

6\
P-value (Use correct pro?))ability notation.) :1|>vc\\r&- i P (_tZ, & 8 F ng 0.34283

No\"l’

o Conclusions (in context) S; .0 Hhe ?U Jue (O.':S'“l‘ Z‘s I's Grecler Hhaen 02 =0,0S;

L‘}Q ‘u\\\ o) (‘cdec,‘}' H We do A/Or heve Con U"‘C‘/;[ evidence

“he +V'V€, mecn we A“H’] d-S i]DJCE'hC \CC Cu‘pL.S 15 Jl'ﬁ?{‘én‘{
“Il’heq 29.5mm,



Example #2 “Don’t break the ice” Confidence intervals for Means -

Here is computer output for a 95% confidence interval for the true mean width of plastic ice cubes produced this hour.

Estimate of Collection 1 ( Estimate Mean ¢

Attribute (numeric): Width
Interval estimate for population mean of Width

Count: 50
ean: 29.4874 mm

Std dev: 0.0934676 mm
Std error: 0.0132183 mm

Confidence level: 95.0 %)
Estimate: 29.4874 mm +/- 0.0265632 mm

RangeT —79.4609 mm to 29.514:39

29:‘160‘}! z_q,“lf

a) Interpret the confidence interval. l

p = true mean width of plastic ice cubes produced this hour.

CI[_29.Y4(09, 29,14 1]

e ovce 959 cton K dent e Hrve mean
wWiddh ot Plcsﬁc ice cubes vs in  Yhe
\lr\{eruc\ 294,09 mm o0 20.< 14 mm.

b) Would you make the same conclusion with the confidence interval as you did with the significance test in the

previous example? Explain in context.

> Yes,. A 95% CI 7s eandedent o o 2 +ail Tow «=0.08

‘yﬁ Siance Fhe Tntervel J:R‘%.'—Ié,c)?; 2?51"!] Contzims he
j‘ TRus M €an //u\ AT mm QS plcuS.\{alQ MCIUC
oA . 7 : -

< Fo- He Jjce cube qu*H\/, we would a,(o\jhu\)

FatiL @({Stc* Yo,

Pg:2



TPS4e question — page 589 #80

Step I: Set up your Test of Hypothesis (TOH).
e Define parameter: M= TRUE meaN AmoonNT of cpoLa BEING FLLED
o Define hypothesis: Hp: AM=300 mi
Up:® MFD00MmL Words: Botdes so+ i lle() +o 300 mL
e Define your Level of Significance: A =0.0S

Step I1: Check the conditions for carrying out this significance test.

; Pf‘c fice dketchin
R~ Peadam Scmplz c'; e boH les N c;

6(‘:.?(‘2‘5
1en=( £ 7‘;(4.\( loo Hkb)
N2 steted disdeibotion of cole amaoks iy I\}d/MgI JE‘TTT]‘T‘LT']__
mL

Step III: Name the significance test: __| S cm(s\ e ttext ?a, meenS

Step IV: Provide the Sampling statistics. Sketch of the sampling distribution of the sample statistic under the null
hypothesis, indicating the PE, p-value, and sample statistic.

e n= (V2 e Sketch the graph:
/

s Sg= 1,59 e ?

P‘/"Iue =
?J"oﬁf&
e M= oo ‘

10%8

Step V: Calculate the test statistic:

H:- —).581

Step VI: Calculate the p-value (write as a probability statement):

Plve = X P({ e -I.S%B = 0,17k

-

Step VII: Interpret your significance test decision in context.

7
we -ﬁ‘Il o (*ad“&;} Ho - We do nof heve Cdnvfrlcfndcl evidence
the meen amount o cola -ﬂlte,é A bo Hies \15 oy ferent

Hhen  300m |

Dince T ?\},\ue (0:170\ T 5\(“6&4’(/ Haen ol =0.05

Pg:3

[E=]



More Practice — See website for answer key

9.3AR AcTIVTY
Example #?? “Less music?”
A classic rock radio station claims to play an average of 50 minutes of music every hour. However, every time you
turn to this station it seems like there is a commercial playing. To investigate their claim, you randomly select 12
different hours during the next week and record what the radio station plays in each of the 12 hours.
- Here are the results: 44 49 45 51 49 53 49 44 47 50 46 48

Step I: Set up your Test of Hypothesis (TOH). .
e Define parameter: A = TTAUE AVERacE TLaY TIME OF mMuUsic PerHaur

e Define hypothesis: Hot M 2_5 S} ‘
et At {50 Words: STRTigw PLaYs [e55 TN 50 aiin)
e Define your Level of Significance: X =0,0$

Step II: Check the conditions for carrying out this significance test.
R: (‘cn-:lam]lé Seleeﬁfé 5Cm‘olc o4 i1{ hrs

T n=lz £ +t(al \mnsﬁ gt S5

/\}7 Smell Sc:rn(@JQ ; 77)@5(‘09‘\ showsy ANo l?: ¢] 't 2. \Jq
outlicrs + T3 f"c)u%l& 37n1me+l”;Q b Min MIsic
Step III: Name the significance test: | Semplce -E--tey} +)Q/ Jh€écnS

Step IV: Provide the Sampling statistics. Sketch of the sampling distribution of the sample statistic under the null
hypothesis, indicating the PE, p-value, and sample statistic.

e n=_ |2 « Sketch the graph:
« X = 4749

e« Sx = A%

e Mo = 50

Praod ¢ o
Step V: Gﬂ-leutlate the test statistic:

H= -(,7,5%!

—

Preuide
Step VI: Caleunlate the p-value (write as a probability statement):

Sydve = P(L £ -2SP=0.0173

Step VII: Interpret your significance test decision in context.
¢ ‘-H\L > J i B /, ‘*M Oz" ~ Wt »(‘e“eo‘JL H*O.
Since PUC ue (C}‘,Cllél J oy €25 24 =C0.05 , J

‘UC hcut Can U«\ACC/\% ed.dence p “H‘& a J?o §‘+z j"\'un ;P/oy_g

Pg:4 Jess Hen S0 min xmud?c per hour



TPS4e question — page 563 #49

Step I: Set up your Test of Hypothesis (TOH).
o Define parameter: Pz TAut PRoPorTioN OF TEENS THAT PAsS P VW e TSt
e Define hypothesis: . Ho. 2= 0.0 onN FiasT ATempt,
HaA: ‘94 0.60 Words: éO‘?o Pess s incorrect
e Define your Level of Significance: X=0.05 :

Step II: Check the conditions for carrying out this significance test.
R: rendom s ple ot |2S +eens
Ty n=12s % 7 (oMW V3T ATrempt +een drivers)

R 1250(:8) = 7SS 10"
= as(4) = 56 70
e

Step III: Name the significance test: 41 Semple Z 1esd -Fo s /?/opa r Hosds
. ¥

Step IV: Provide the Sampling statistics. Sketch of the sampling distribution of the sample statistic under the null
hypothesis, indicating the PE, p-value, and sample statistic.

T * Sketch the graph:
AN\

P - ?(%z.§ = 0.6&%

Po = 0.60

P (g '] : é <
Step V: Galeulate the test statistic:

_

Proode
Step VI: Caleutatethe p-value (write as a probability statement):

vdve = Ds P(£7 200~ g.ou1
Step VII: Interpret your significance test decision in context.
Since P—\/C)VC (O,ULH\) is less Hhen °/:O'O‘S—,
(e FC&CQ‘\' Ha- Uc heve con Wnc}\/)ﬁ eufc/ence

+he prope-iie £ “+eens who pass their
" n o
D’rluyers -}15{~ on Hea 'glirs"‘ Ql,ém(o'f‘ s A]OTKOZ

Pg:5



TPS4e questions “Using Tests Wisely” — page #’s 94, 95, 96 (clearly answer in context)

94)

95)

96)

Pg:6



3 .
i CLit = O~ ) .
94. Significance and sample size A study with 5000 T frio G4-97 cnscer hee .
subjects reported a result that was statistically signifi- he. . .
~ cant at the -5% level. Explain why this result might # +0“7’ may have ey ec.kcl s ? )
not be particularly large or important. ‘Bd*' wHh Suchh e lerg e Sq,mﬂle— 5‘\26,, |

$Uck o PQSQC,HQY\ M?g At occur euen i $ !

"H'\Q_ qc‘-Uo\ -D“I FFees oN LY SL;CKTL‘/ Foom TRE °
W aruesizep vAle . oL gxameLe THE dad sl
Bemewvﬁ—-‘lo ANDd UL =/0S mrc}’\‘r have no
Pracked (mportence.

95. Sampling shoppers A marketing consultant , AR . o
observes 50 consecutive shoppers ata super.market, Any £e. of THinNGS Cudd
recording how much each shopper spends in the W2l WITH A ConVEAl FentCE SAMALE.
store. Explain why it would not be wise to use these

data to carry out a significance test about the mean " .
' a:nzunt splt;ynt by all %hoppcrs at this supermarket. b EPFADINC ON THE Timée oF DAY ot
Way To Show CAUSE AND TYPes oF SHurpses woutd de

WELL ~CanTRo LSO EXPILIMENT '. 3 comPonsnTs (D) Readmize b @ Contten
_ R) RePicanonl

5. Ages of presidents Joe is writing a report on the
backgrounds of American presidents. He looks up
the ages of all the presidents when they entered
office. Because Joe took a statistics course, he uses
these numbers to perform a'significance test about
the mean age of all U.S. presidents. Explain why this
makes no sense.

We have in ‘F\\lr\c_‘\'\“dv\ c.\i)doﬁ" +he !-d('ule
Fopd\c Ran o+ 1abktrest

wou it :
97. Do you have ESP? A researcher looking for @ No we’ex PQC" O-‘Dou + 5 o4 ¢he SUo
evidence of extrasensory perception (ESP) tests .
500 subjects. Four of these subjects do significantly 0“1’6 Subjects . ho C!"" 4w heve £3F to
better (P < 0.01) than random guessing. ( do l:el-kr ‘Hies P | Lo .
. €y s/
(a) Is it proper to conclude that these four people Jdust by ¢ (-\ tace .% 3’"
have ESP? Explain your answer.
)) What should the researcher now do to test @ "Tke re se.. cher ‘Sl‘ldd i Cepect %‘C

whether any of these four subjects have ESP?

?roceéuf¢ 0N “Hc.se_ ‘/ ‘fa,_tee
(+ they aa S per Jorm well
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