AP Statistics — Semester 1 Final Exam Practice Problems

#1. ' L
i : i of the girls and.

In a highly academic suburban school system, 45% o

40% 0? th}; boys take advancsd placement classes. There 91222{_30'51‘:!?.:

and 2100 boys enrolled in the h.ig,h.schoals of the distce What is cha
expected number of studears who wlcs advancad placamenc courses
in 2 random sample of 150 students?

a. 128
b. 64
c 78
d. 90
e 79

#2.

/Oxne of the values in 2 normal distribution is 43 and its z score is 1.65
If the mean of the distribudon is 40, what is the standard deviation
of the distribution?

a3

b. -1.82
e 55
d 1.82
e =55

#3.

F-:)Two plans are being considered for determining rasistancs to fading
of 2 certain type of paint. Some 1500 homes of 5500 homes in a large
city ace known to have been painted with the paint in question. The
plans are: . ;

Plag A: (i) Random sample 100 homes from all the homes in che

dty.
(if) Record the amount of fade over a 2-year pedod.
(i) Generate a confidence interval for the average amount
of fade for all 1500 homes with the paint in question.
Plan B: (i) Random sample 100 homes from the 1500 homes with
the paint in quesdon. :
(i) Record the zmount of fade over 2 2-year period.
(iii) Generats a confidencs inrerval for the average amount
of ade for all 1500 homes with the paiat in quesdorn.

a. Choose Plan A over Plan B .

b. Either plan is good—the confidence intervals will be the same.

¢. Neirher plan is good—aneither addresses the concems of the study.

d. Choose Plan B over Plan A

e. You can’t make a choica—rherz isn’t enough information given
to evalnare the two plans,

#4.
/Which of the following is not 2 properry of the sample standard
deviadon (s)? - : : :
. sensitve to the vadability of the disthbution
b. independent of the mean :
C. resistant to exireme data values
d. indepeadent of the median ;
e. all of the above are properdes of s



#5.

jThc weights of professional football players are approximately
normally distributed wirh 2 mean of 245 |bs. with a standard devi-
adon of 20 Ibs. If Thor is at the 80th pe:r:mn.lc in weight for foot-
ball players, which of the .Enllcwmg is closest to his weight in
pounds? -

a 265
b 255"
o Y
de 270
e 262

#6.

4In a famous study from the late 1920s, the Western Electric Company
wanted to study the effect of lighting on producavity. They discov-
ered that worker productivity increased with each change of light-
ing, wherher the lighting was increased or decreased. The workers
were aware that a study was In progress. What is the most likely

-cause of this phenomena? (This effect is known as the Hawthome

Effect.)

a. Response bias

b. Absencs of a control group
c. Lack of randomizadon

d. Sampling vadabilicy

¢. Undercoverage

#7.
\Given P(4) = 4, P(B) = .3, P(B|A) = 2. What are P(A and B) and
‘PlAorB)? . * 2 ;

2. P4 and B)= PlAorB)=.5

b. P(A and B) = 03 PlAorB)= 52
c. P(A and B)=.12, P(A orB)-

d. P(4 and B) =.08, P(A or B) =

e. 1P{4 and B) = .08, P{A or B) = ,?O

#8.

i‘ﬂs. researcher is interested in establishing 2 cause-and-effect reladon- |
‘ship berween exerdise level and pcrc..n:ag-: of body fac. Which of the.
following should she use?

4. A survey with a stratified random sample
b. An observational study

‘c. A census

d. A concolled experiment

e. A longimdinal study



#9.

)Yau are going to conduct an experiment © detemmine which of four
differenr brands of cat food promotes growth best in ldttens ages
4 monrhs to 1 year. You are concermed that the effect might vary by
the bre=d of the car, so you divide the cats inro thres different care-
godies by bresd. This gives you eight kitrens in each caregory. You
randomly assign two of the kitrens in cach carsgory to one of che four
foods. The design of thissmdy is best desctibed as: :
2. Randomizad block, blockad by bresd of cat and t7pe of dog food
b. Randomized block, blocked by type of cat food
. Marched pairs where each two s are considered a pair
d. A concolled design in which the varcus bresd of cats are the

controls :

e. Randomized block, Blocked by breed of cac

#10.
!

The boxplots above compars the telezision rarings for two competing
nerwacks. Whar conclusion(s) can you deaw from the boxplow?

L Nerwork A has more shows than Nerwork B
I Network A has a greater range of radngs than Nerwork B
I Network A is higher rated than Nerwork B

2. Iand Il only

b. II and IIT only
c landMonly -
d LI, and I

e. I only

#11.
- JA least-squares regression line for predicting performancs on a col-

lege entrance exam based on high scheol grade point average (GPA)
is detecmined to be Score = 273.5 + 91.2 (GPA). One student in the
study had a high school GPA of 3.0 and a score of 510. Whar is the
residual score for this studear?

. 262
b. 439
c =371 -
d. -26.2
e37.1



#12.
)TJ:: following table gives the probabd.me.s of various ourcomes for

agamﬁh.uggnmc.

Qutcome Lose §1 Win §1 Win §2
Probabilicy .6 25 S

What is th: player’s expected remumn on a ber ofSP

e H L
b. —$.60
c. =$.05

d. -$.10 :
e. Youcan’tanswer this quesdon Because this isn’t 2 compleze prob-
* abilicy distoiburdion

#13.
| Harvey found out that his z score on a college readiness test, com-
pared to others who took the same test was 1.25. Which of the fol-
lowing best descibes how you might interpret chis value?
a. Harvey's score was 126,
b. Harvey’s score was 1.25 standard deviadons above l‘.[:u: mean of
all people taking the tesz. .
c Only 125% of 1:he people taldng the test had scores higher cban
Harvey.
d. Harvey scored 1.25 poinr zbove the mean of all people takin
the test. =
¢. Harvey's score was 125 times the mean score of all people tak-
ing the test,

#14.
| You want to compare the number of home runs hit in the American

League to the number of home runs hit in the Nadonal League each
year over the past 25 years. Which of the following is likaly to be
most useful in graphically demonstrating the d:ff::::nc..s berween the

two leagues?

2. Parallel boxplots

b. Scarerplor of American League vs. Nadonal League
¢. Back-to-back stemplots

d. Side-by-side histograms

¢. Cumnlatve frequency plots:



#15.
Ata lccal community college, 90% of stadeats ke English. 80% of
those who don’t take English make art courses, while only 50% of -
those who do take English take are.

)What is the probabilicy that a stndenr takes art?

— .80
b. 53
[P 10
d 1.3
AL S

#16.
Atz local community college, 90% of stadeats ke English. 80% of
those who don’t take English take art courses, while only 50% of -
those who do taks English take arr.

)Whar is che probabilicy thar a studenar who takss zrr doesn’t ks
English? :

a. .08
b. .10
B 8
foRS
Blceely

#17.

9Yau want to conduct a survey to determine the types of exercise
equipment most used by people at your health club. You plan to base

your results on a sample of 40 members. Which of the following

methods will generare a simple random sample of 40 of the members?

a. Mail our surveys to every member and use the first 40 that are
returned as your sample. 1
b. Randomly pick 2 marning dnd survey the first 40 people who
-come.in the doorthatday. ... . .
¢ Divide the aumber of members by 40 to gat a value k. Clioose oze
of the first £th names on the listusing 2 random number generz-
tor. Then choose every kth name on the list after thar name.
d. Pur each member’s name on a slip of paper and randomly select
40 slips. H
e. Get the sign-in lists for each day of the wesk, Monday through *:
Friday. Randomly cheose 8 names from each day for the sucvey. -,

#18. (skip #18)



#19.

The weights of a large group of collége football playess is approxi-
,fuatd)r nommally discributed. It was determined that 10% of che
players weigh less than 154 pounds and §% weigh more than 213
pounds ‘Whac are the mean and standard deviadon of the distribu-
don of weights of football players?

2. 183:5,19.44
b. 185.8,22.36
c. 179.8,20.17
d 167.3,18.66
e 1709,19.85

#20.

YAn advice columnist asks readers to write in about how happy they
are in their mardage. The results indicate thar 79% of those respond-
ing would not marry the same parmer if they had ir to do all over
again. Which of the following statements are true?

a. It's likely thar this resolt is an accaraee reflecdon of the populzdoen.

b. Ir's likely thac chis resulc is higher than the tue population pro-
portion because persons nnhappy in their marrages are most likely
to respead.

& <JE'% h.kcly that this result is lower than the trne population pro-
pordon because persons unhappy in their marriages are unlikely
to respond.

d. It’s likaly that the results are not accurate because people tead o
lie in voluatary response surveys.

e. Thereis really no way of predicing whether the r:su.hs are biased

' oroot .

#21. (skip #21)



#22.
ich of the following describes an experiment bur not an observa-
tonal study?

.4 A cause-and-effect rclancnsth. can be demonstrated.
b. The cost of conducting it is excassive.
c. More advanced stardisdcs are nesded for analysis after the data are
ered.
d. By law, the su.b]:cts must be informed that they are part of a study.
e. Possible confounding variables arz more difficult to coatrol.

#23.
)A least-squares regression line, § =2 + bx is to be consuucred for twa
ariables z and y. As part of the process it is determined tharr=.77,
% =3.5, %=.32,7 =17.8, and s, = 3.6. Whar is the slope of the

rcgrcssion line?

a 5.09°
b. .068
c. 1125
d. 8.66
e. 392

#24.
}Fcr which one of the following distibudons is the mean most likely
to be less than the median? :

a




#25.
)Iu an experiment, the purpose of randomization is to

2. equalize blocks in a block design

b. reduce vadability by repeating the experiment on many subjects
¢ conrol for varables not under study that might affect the response
d. control for commen characterstics

e. make sure each subgroup is fairly represented

#26.
}’Which of the following statements is correcr?

L Thearea undera probabilicy densiry carve for 2 condnuous ran-
dom vadable is 1. .

IL A random variable is 2 aumerical outcome of 2 random event.

IL The sum of the probabilities for a discrets random vadiable is 1.

2. Ionly

b. Iand I

c IandII -
d. Tand IIT
e. LIL and IIT

#27.

) Given the two baxplows above, which of the following statements
is oue? -
L The boxplot for Set B has'more terms above its median than the
boxplot for Set B. :
IL The boxplor for Ser B has a larger IQR than the boxplot for ser A.
Il The medizn for Ser A is larger than the median for set B.

2. Ionly
b. II only
c Ionly
d. Iand IT only
¢. IIand IIT only

#28.

I}.: You are interested in dewermining which: of two brands of dres (call

~ them Brand G and Brand F) last longer under differing conditions of
use. Fifty Toyota Camrys are firted with Brand G tires and 50 Honda
Accords are ficred with Brand F tires. Each dre is dven 20,000 miles,
and tread wear is measured for each tire, and the average tread wear
for the two brands is compared. Whar is wrong with this expedimen-

tal design?

. The type of car is a confounding yarable.

b. Average tread wear is not a proper measure for comparisorn

c. The experiment should have been conductad on more than two
brands of cars.

d. Not enough of each type of tire was used in the study.

e. Norching is wrong with this design—it will worck quite well to
compare the two bands of dres. - '



#29.
/The following are the probability distiburions for two random vad-
ables, X, and Yz ;

X | PX=x). . Y |PT=y)
1 1
2 s a4
1 2
5 ) 3 3
o 4
i
ey
If X and Y are independent, what is P(X =35 and ¥ =4)?
a 5/16 S
b. 13/16
c 532
d. 332
e. 3/16.
#30.

\Which of the following graphs could be the graph of 2 cumuladve
frequency plot?

a b. . c
s Ay
d. 8,

#31.

: Consider the following set of daa: (15, 17, 37, 45, 51, 52, 53, 56,
56, 57, 60, 63, 65, 67, 89); Which of the following, using the 1.5(IQR
rule) are ourliers? i

2. 89 only -

b. 15 and 89 only
c. 15 only

d 15,17, and §9
e. 15 and 17 only



#32

J,Ar Midtown University, the average weight of freshmen boys is
170 lbs. with 2 standard deviation of 9 |bs. The average weight of
freshmen girls is 115 Ibs. with a standard deviadon of 6 lbs. A new
distribution is to be formed of the values obrained when the weights
of the girls and the boys are added together. What are the mean
and standard deviadon of this new dismibution? Assume that the
weights of freshman boys and freshman girls are independent.

a. 285,15
b. 285, 117
c 55,10.8

d. 235,10.8 ‘
e. The mean is 285 but, under the condidons stated in the problem,

you cannot determine the standard deviadon.

#33.

.~ Fifty boys and 50 girls with ADHD (Atteation Deficit Hyperacdvity

" Disorder) were selected for an experiment to test 2 new drug for the
treamment of ADHD. Half of the boys and half of the girls were
selected at random to receive the new drng, and the other half of each

" group recaived a placzbo. A reducrion in Symproms ci ADHD was
measured for each smubject. The basic design of-this experimentis - .

a.. completely randomized 3
b. complerely randomized with one factor, gender

c randomized block, blocked by drug and geader.
d. randomized block, blocked by gander
e. randomized block, blocked by dmg

#34.

1 t 1 1
T

- 35

v

Whica of the following is the best estmate of the standard deviation
for the appro:dmarely normal discdbudon pictured?

2. 530
b. 30 N
i b
d 9
e. 15



#35.

)You own an unusual die. Three faces are marked with the letzer X"
rwo facss with the leter “Y,” and one faca with the lectar *Z.* What
is the probabilicy that at least one of the first two rolls is a "Y?”

a 16
b. 2/3
e S5
d 1/3
e 2/9

#36.

‘The corelation betwesn two vagables X and Y is =26. A new sex of
scores, X* and Y*, is constructed by lecting X* =-X and Y=Y +12
The carrelation berween X™ and Y‘ is ;

2. =26
b. 26

c.«0
d.: .52
e. =52

#37.
ich of the following best descibes a “double-blind™ study?.

The subjects ace placed into treatment and conwol groups in
such 2 manner thac they do not know to which group they ars
assigned. - :

b. The subjects are randomly assigned to treatment and control
groups that conrrols for possible unknown biases that mighe be

* present in the study. . :

c. Neither the subjects in the study nor the administrator of the
study are aware of which subjects are in the reatment group and
which are in the control group.

d. a technique for placing subjects in gronps so as to protect against
the placsbo effece _ 3

e. Voluntesrs are assigned to groups in such 2 way that they do not
know into which groups the other volunte=rs have bezn placsd.

#38.

\ - : w
ch of the five histograms pictured below has the smallest stan-
ard deviation?

a b. = d




#39.

g ;i: technique of drawing a sample for a sarvey is to select a strad-
random sample. The purpose of this type of sample is to

a. ﬁ:fhﬁt the sample is g simple raadom sample of the pop-

b. Ensure that the sample is re ) ‘
in the populadon. preseatadye of the groups of interest

c¢. Economize by not having to sample & . .

d. Conrrol for lucking v. E-Ei'fj:lu ple from the endire populadon.

e. Reduce the numbers yo i
u need to sample to arrive a 1
conclusions, ; 3 S

#40.

You roll two dicz. What is the probability thar the sum is six given
that one die shows a 4?7

il
b. 2/36
c. 1136
d. 2/11
e. 12/36

#41.

You play a game that involves rolling a die. You either win or lose
$1 depending on what number comes up on the die. If the aumbec
is even, you lose §1, and if it is odd, you win §1. However, the die is
weighrad and has the following probability discibudon for the var-
ious faces:

Face P 2 3 4 5 - 6
W (=) +1 < =1 +1 -1 +1 -1
(=) g oialdl 20 20 25 2 | |

Given thar )ro-u win racher than lose, whatis he probabilicy thar you
rolled 2 “52® :

a. .50

b. .10

c .43 S

d; 22 ' 2

#42.

'A psychiatdisc is studying the effects of regular exercise on stress
reduction. She identifies 40 people-who exerdise regularly and 40 who
do not. Fach of the 80 people is given a questionnaire designed to
determine stress levels. None of the 80 people who participared in the
study knew thar they were part of a smady. Which of the following
statements is trne?

a. This is an observational study.

b. This is 2 randomized comparatdye expedment

c. This is 2 double-blind study.

d. This is a marched-pairs design.

e. This is an experiment in which exercise level is a blocking vadiable.



#43.

Shanelle got the same score, $1, on two consecutive calculns gnizzes.
The mean for the class on the first quiz was 43 with a stzndard devi-
adion of 6. The mean on the second quiz was 38 with a standard devi-
arion of 9. Relative to the class, on which quiz did Shanelle do better?

a. She did better on quiz #1.

b. She did bertar on quiz #2.

c. She did equally well on each quiz because she got the same score.

d. She did betrer on quiz #2 because she was further above the mean
than she was on quiz #1.

e. You cannot answer this quesdon withour knowing how many
students actually tock each quiz.

#44.

)‘Ih: distributicn of a set of scores has mean of 35 and standard devi-.
adon of 12. Fiye is subtracred from each tacm in the distibudoen, and
the result is muldplied by thres. The new mean and standard devia-
ton are

2 p=105,0=36 I
b kt=80ic=1)

c p=30,c=12

d. p=90,0=36 '
#45.

Baxteris 2 60% frea-throw shooterwho gets fouled dirring a gameand
gess to shoot what is called a “one-and-cne™ (that is, he gers to mk=a
second shot—a bonus—if and only if he makas his first shot; each fre=
throw, if made, is worth one point). Baxter can make 0 peints (because
he misses his firse shot), 1 point (he makes the first shog, but misses the
bonus), or 2 points (he makes his first shot and the bonus).

Assuming that each shot is indepeadent, how many points is Baxter
most liz=ly o make in a ons-and-one sitnation?

ey )

b. 1

c. 0

d 96

e. none of these is correct



#46.
Baxzer is 2 60% fres-throw shooterwho gess fouled diring a gameand
gess to shoot what is called a “one-and-one” (thatis, he gess to ke 2
second shor—a bonus—if and only if he makes his first shot; each fre=
throw, if made, is worth one point). Baxter can make 0 points (because
he misses his first shot), 1 point (he makes the first shoe, but misses the
bonus), or 2 points (he makes his first shot and the bonus).

\_-‘Assuming that each shot is indepéndent, how many points will Baxtez
‘make o average in a one-and-one situation?

a2

b. .96

c 0

d 1
e 36

For the graph given above, which of the following starzments are Tue?

1. The point marked with the “X™ is bercer described as an ourlier
than as an influendal point.

. Removing the point "X would cause the correlation to increase.

IIL Removing the point “X” would have a significant effect on the .

slope of the regression line.

a. Jand I only
b. Ionly

c. Oonly

d. I 2nd IT only
e. LI, and II

#48.

'. An electronics firm wants to-survey its employees to determine their
ardrudes toward employes compensadon. They obtain the sample
for the survey by randomly selecting one of the frst 20 names
on an alphabetcal list of employess and then select each 20th
name on the list from then on. This is an example of which of the
following? ' z

-

a. simple random sample
b. cluszer sample

c. stradfied random sample
d. conveniencs sample

¢. systematc sample



#49.
ts of an experiment or survey are said to be biased if

2. Subjects are not assigned randomly to. treatment 2nd comrol
groups. :
b. Some ontcomes are systematically favored over others.

c. Thers was no conrmrol group.
d. A double-blind proczdure was not used.
e. The sample size was too small to cant:cl for sampling vanabLhry

#50.
o .
.3!{| Given the probabilicy histogram
21 pictured for a discrets random
4 | varable X, what is p?
'i' ] ,

[ L 2 3 s

R Sa oE

o T

S

d AT

i

#51.

Free response questions on the AP Statistcs Exam are graded on 4,
3,2, 1, or.0 basis. Quesdon #2 on the exam was of moderate d.u:E-
cuiry Hc average score on queston #2 was 2.05 with a standard
deviation of 1. To the nearest tenth, what score was achieved by a2
student who was at the 90th percentile of all smdents on the test?
You may assume that the scores on- th: question were approximartely

normally distrbuted.

-
b. 2.5
e L
d 2.7

9

e 32



#52.

' 40% of the staff in a Jocal school district have master’s degress. One
of the schools in the district has only 4 teachess out of 15. You are
asked to design a simulation to detarmine the probability of getting
this few teachers with master’s degrees in a group this size. Which of
the following assignments of the digics 0 through 9 would be appro-
prate for modeling this gmaton? - .. oo o oo L e
a. Assign “0,1,2” as having a master’s degre= and “4,5,6,7,8,9" as
not having a degres.

b. Assign “1,2,3,4,5" as having 2 master’s degre= and “0,6,7,8,9”

. as noc having a degre=.

c. Assign “0,17 as having a master’s degres and “2,3,4,5,6,7,8,97
as not having a degres

d. Assign “0,1,2,3 as having 2 mastec’s degres and “4 §57.829"
as not having a degres

e. Assign "7,3,9" as having 2 master’s degzre= and “0,1,2.3,4,5,6,”

* s not having a degre=. :

#53.

A stndy showed that persons who are two camots 2 day have signif-

icantly becter eyesight than those who eat less than one carrot a

we=k. Which of the following starements are correct? :

L This study provides evidence that eating carrors contributes to
bewer eyesight.

. The generzl health consclousness of people who eat carrors could

be 2 confounding varable. > : '
T This is an observadonal study and not an experiment.

a. Ionly

b. I only

c. Iand I only

d. II and III only
e. LILand I

#54.
|Given the cumuladve frequency cable showm below, whar are the
mean and median of the dismbudon? s

Value Cumulatye Frequency
2 35
3 : 25
5 A5
7 5
10 1.00

2. Mean=3.6, median=7
b. Mean = 5.6, median =§
e Men=35.4, median=7
d. Men = 5.4, median=5
e. Mean=4.3, median=46



