2024 AP Statistics Exam #1

1. A large exercise center has several thousand members from age 18 to 55 years and several thousand members age
56 and older. The manager of the center is considering offering online fitness classes. The manager is investigating
whether members’ opinions of taking online fitness classes differ by age. The manager selected a random sample of
170 exercise center members ages 18 to 55 years and a second random sample of 230 exercise center members ages

56 years and older. Each sampled member was asked whether they would be interested in taking online fitness
classes.

The manager found that 51 of the 170 sampled members ages 18 to 55 years and that 79 of the 230 sampled
members ages 56 years and older said they would be interested in taking online fitness classes.

At a significance level of o = 0.05, do the data provide convincing statistical evidence of a difference in the
proportion of all exercise center members ages 18 to 55 years who would be interested in taking online fitness
classes and the proportion of all exercise center members ages 56 years and older who would be interested in taking
online fitness classes? Complete the appropriate inference procedure to justify your response.

Croose| two-somple 2 -test for difference of FfOPO"’F‘O'\S
Hop,=P, Pi= proportion of all exercise centec members oges 18-55
Ha'-:;*(’z. m wald be inferested in toking online fitness classes

Pz: ProPOrhO" o all exercise centec members 0ges S6 Ol'doldef
who would be interested in toking onlire fitness classes
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ConNCUIDE

Becovse 03576 70.05 we fail 1o reJcc+ Ho and do not
have convincing evidence of a difference in the proportion
of all exercise Center members ages 18 to S5 yeors who
would be interested in ‘I‘Okina online fitness closses and the
proportion of all exerciSe Conter members ages 56 and older

who would be interested in taking online fitress classes
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2024 #1 - Section 1

Student response #1

Ho' P-P,=0O  Pi-P,=true difference in proportion of all exercise

Ha: pi-p, #0
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Student response #2

two-comple 2-test for p.-p,

He: There is no difference between all exercise members ages 18-55
who woold (e inferested in ‘f‘aking
all exercie. menkers oge So+who would be interesfed in Takiry

online fitress clacses.
Ha: There is a difference.

Student response #3
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Ho: P
Ha: P
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Center memers who would ke interested in
taking Citness clogses (age 1910 S5 - age 56+)

online fitress classes and

P.= proportion of evercise center members_oges IB-SS who
said they are interested in 4aking online fitness classes

’P;'.' P,OPorhon oF exercise center members .agej S6 and dder whp  Component 37?
soid they ore interested in faking online fitnecs classeg

QuickNotes
1. Identify procedure
2. Correct hypotheses
3. Context

Component 17
Component 27
Component 37

E, P, orl?

Component 17
Component 27
Component 37

E, P, orl?

Component 17

Component 27

E, P, orl?
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QuickNotes
1. Independence condition
Large Counts condition

2024 #1 - Section 2 5
3. Correct z-statistic
4.

Correct p-value

Student response #1

Component 17

o rondom sample v/
o there ore more thon [700 memberc age 1&10 55 and more Hhan /
2300 members age 56 and older

Component 27
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Student response #2

Component 17
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2=-092 p-value= 0.1788 Component 3?

Component 47

E, P, orl?

Student response #3

Component 17

memiers age 18-55 memiers aog 56 and older
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e |70 & |01 (all memiers 18-5%) o 230£10v(al| vembpers 561)
*170(0.325) = 55.25 ®230(0.325)= 7475 Component 37
/ -0. =14.7S o(l- =
170(1-0.325) = 14 220 (1-0.325)=155.25 Component 42
p-velee = 0.3576 -
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2024 #1 - Section 3

Student response #1

With a p-vale of 035%, we fail o reject Ho and do not
have, conu’mc'mg evidence of a difference in the PfOPO"HO’\
of people oges 1B to S5 yeors who woold be interested in
toking online fitness classes and the proportion of pegple
oges 56 and older who would ke inferested in toking online
fitness Classes,

Student response #2

Becouse 03576 7 0.05 we fail fo reject Ho,and we hove
proved that there is no difference in the proportion
of all exercise center members oges I8 1o S5 yeors who
woold be interested in toking online fitness Closses and the
proportion of all exercise Center members ages 56 and older
who would e interested in taking online fitness classes

Student response #3

Assumirg Ho is true(p,= p,), tere is a 0.3576 proeobi [ty of

get+ing a f.-p, value of -0.0435 or lower porely by chance.

Becouse 035767 0.05 we fail fo reject Ho and do not

have convincing evidence of a difference in the proporfion
of all exercise center members ages 18 1o S5 years who

wovld ke interested in toking online fitness classes and the
proportion of all exercise Center members oges 56 ond older

who would e interested in taking enline fitress classes

QuickNotes

1. Linkage + decision
2. Conclusion in context
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Component 27

E, P, orl?
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Component 27

E, P, orl?
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