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L]
. Determine whather the given variable is categorical or quantitative.

it is continuous or discrete.

If it is quantitative, indicate if

a. Score on a quiz for a class (out of 100 points). G 3 AASCTE.'I-L

=

Final grade for a course (A, B, C, D, F). C,

c
d. The number of classes a student missed. (3 dus Cr
The heights of all professional basketball players. Q 3 .
The different makes of cars in the school parking lot.
. um@m interquartile range, and

aleinthedmase? <y §3— Q1 = TQR

™M o

is

. The time it takes to be in line at the driver’s license office. % Mh'l'mu.m (‘lnkfv'ﬂl\
e
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. A data set has only positive values. If the largest value of a data set is doubled, which of the

following is not true?
a. The mean increases, \/'
b. The raage increascs. ¥
@ The interquartile range increases. X
d. The stendard deviation increases.
e. All of these are true.

dy 3,7, 10
new: 2,3,7,20

. Ifthe test scores of a class of 30 students have a mean of 75.6 and the test scores of another class [50 (-?S" b) Jr 24 (égll.lu)]/SLl

of 24 students have a mean of 68.4, what is the mean of the combined group?

. If a distribution has zero variance, which of the following is true?

a. All the values are positive.
b. All the values are negative.

= 724

¢. The number of positive values and the number of negative values are equal.

1 the values are equal to each other.

. A set of data is found to have a sample standard deviation of 25. Suppose that 6 is added to eack
— ———

of the numbers in the data set.

a. What can you say about the standard deviation of the new data set? ,2, 5
b. What can you say about the mean of the new data set? lﬂl!,rwﬂd bé (p



7. The weights of male and female s
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Weight {pounds)

Which of the following is NOT correct?

O The male students ha"..anahﬂﬂy than the female students. |- 0,15@

About 50% of the male students have weights between 150 and 185 lbs.

Yrue

ht?l ts in a class :ire summarized in the following boxplots:

Trwe
c. About 25% of the female students have weights more than 128 lbs. T‘\"M.E.
The median weight of the male students is about 166 1bs.

The mt‘::n weight of the fernale students is about 120 because of symmetry. Y we,

8. The following is a stem-plot of the birth weights of male babies born to the smoking group. The
stems are in units of kp.

Stems
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Leaves
34.6,7,7,88389
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median =

a. What is the median birth weight of the data?
Sy

b. Change this into a spl:t stem-plot.

C.

What can be said about the shape of the graphs?
A
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9, A survey was conducted to gather ratings of the quality of service at local restaurants.
Respondents rated on a scale of 0 {terrible) to 100 (excellent). The data are represented by the

following stem plot,

=R - RS~ R I

24

03478999 stem = tens
0112345 leaves = ones
12566

01

2

a. Find the mean and standard deviation of this data. .7\ = 54 .“‘0 o = ,I':Lq 3\?
b. Create a box plot from the data.

minx=32
Q1=47.5
[Med=51
Q:3=63.5
maxx=92

TAR = 35 -8 = 160
1,5 (LeQ)= g4
Durher boundarie \ Q)= 1.SI8 = 47.C-DY=n 3¢
03+ 1.5T82 = 3,5 +34 =375
[23.5,8757
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10. The boxplos shown below summarize two data sets, | and 1l Based on the boxplots, which of the
following statements about these two data sets CANNOT be justified?

Vradas

-
-
- - ==

L -] 150 160 i 170
M
Data set [ and data set Il have the same rumber of data points. F ﬂ.lé'&

b. The range of data set [ is greater than the range of data set 11,

¢. Theinterquartile range of data set [ is equal to the interquartile range of data set 11,

d. Themedian of data set 1 is equal to the median of data set 11.
\ All of the above are valid statements.



11.MEliuwmmacMWyﬂmﬂmmmamgmm
an AP Statstics class. Which of the following conclusions can be made from the graph?

Stat test grades

e 10 & an 100

Fa If the passing score is 70, most students did not pass the test. 10 = J.SH ?Lf@&h"‘“{,
{F b. The median test score is less than 70.

“T c. Sixty percent of the students had a test score above 80.
F d. The horizontal nature of the graph for test scores of 60 and below indicates that those

scores occurred most frequently.



12. Determine if the following graphs are skewed right, skewed left or roughly symmetrical:

/-
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For BrusmiaL R c84ic/TES (Pg 38%) ©
You need Yo Xt how Yo Lind Hhe num ber o cgmbchieus
& = = 4 k =T =
- St green Sheers Plx=v) /,,\2; (1-P) Where X= RY.  n= numb @n Frials

K2 $he kP Soece.
19. In how many ways can a committee of 3 be chosen from a group of 7 people? 1N C'P = 1C3 7 CHoOSE %/ “

=&

Cee: (D)= T ntr > @

@T @ @
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21. Given:

I'={1,2,3,4,5,6,7,8,9,10}
> A=-{2,4,6,8,10}

L
B={1234}
C={4,5,6,9}
a. Find B EWLP +’d set
b. Find ANB
c. Find ANBNC {i or Qf

d. Find AN(BUC)"

i BE= E54,7,9,187
b. RNB = Ea,q}
. RABAL = Yt
L. A a(BucY
BUC = 31,8345, 697
(BUC)L=%:{;31}DS
\Eﬂ(%uc}“ ={3,;a§1




Mutw A.de wcelusive,

22, If the probabilities that Jane, Tom, and Mary will be chosen chairperson of the board are (.53, 0.3

and 0.2 respectively, what is the probability that the chairperson will be cither Jane or Mary? b I n.]_ewc -]-Lm LS ﬁ
* 5- + . R = "-I

23. Suppose a box containg 3 defective light bulbs and 12 good bulbs. Two bulbs are chosen from the
box without replacement. Find the probability that one of the bulbs drawn is good and one is

defective. n= I,S_ b LL,LhS
I"](S): 1S C;L = “)g

&5l
Plove oemd amd o dupeeive) S22 g . 12

24, ldentify why this assignment of probabilities cannot be legitimate:
) P(A) = .4, P(B) = .3, P(A and B) = .5
a.  Aand B are not given as mutually exclusive events
(&) P(A and B) cannot be greater than either P(A) or P(B).

¢. PlA|B) is not known.
d. Aand B are not given as indeperdent events.
e. Thae assignment is legitimate.
f. None of these




25. Which of the following pairs of events are mutually exclusive (disjoint)?
a. Choosing a King and a Heart from a standard deck of cands
Studying French and Spanish
-".‘-, Choosing a King and an Ace from a standard deck of cands
. The evenits of rolling a sum of 6 and of rolling a double en a pair of die (number cubes)
€. Mo pair is mutually exclusive 3 5'
f. All of these examples are mutually exclusive

P(A|B) = !TD((ﬂBr)] B)

Independnk = P P(B) = P(R0B)
P(R)B) = P(n)

26. Given:
P(E)=0.56, P(F)=0317, P(EUF)=0.78 Pleur) = P{-E) & p(p\ = 'P(E pﬂ_—,)
2 PENF)= IS + 18 ® Sl BT = P(E_nﬂ:f)
b. PE U= .51
c. P(EIF)=
& P(FIE)= .
e. hrgEam::'lFindependmt? ND f

¢. PlEIF)s "/5,/51 = 137~ _dosH .

d. P(FlE) - -her x5k

27. If scts 4 and B arc independent end P(A4) = :345 and (&) - 58, find (AL H).

P(AUB) = P(AM P(B)- P(ANR)
= 3L +.58 = [(30)(s8)] = .7312



D d.l_b-l ehwve
28, A VCR mancfacturer receives 60% of his parts from factory F1 and the rest from factory
F2. Suppose that 3% of the outputs from F1 are defective while only 2% of the outputs from F2

e defetive. ) | _ _ P(FI}D)T,P(M P(D] F"I) = D3

a. What is the probability that a received part is defective? P ( b)
q/l‘?) b., If a randomly chosen part is defect is defective, what is the probability it came from factory F17

> = =28 PlE)) 5.4
2 .cJ 4 P(D = .0a,  P(DJFI) = P(DAF
P(FI)

|'C'E'S s DD = P(DHFD
-G
P(pbNE) = ,01%

29, Two differert airlines have a flight from LA to New York that departs each weekday moming at a ( D n FQ") =.0 Dg
certain time. Suppose that the probability that the first airline is fully booked on a particular day is
7, the probability that the second airline is fully bosked on a particular day is ;6 and the [3( D) o o s

probubility that they are both booked is .54,
a. Calculate the probability that exactly one of the airlines isbooked. . Ile + D e =.22
b. Caleulate the probability that at least one of the airlines is booked. "? (9
¢. Caleulate the probability that the mmnd aurhneJS booked, given that the first airlire is

booked. P B| K) = F'PE’ = '5"'/—, 23 ¢
d. Calculate the probability that the first airline is bgoked, given that the second airlire is
wica P(A @)= BLEAR) - 5% - 9,
A= 1 oxvl boskd P(Y=.T Qh
(1]
)

B = 2% parling lombed | P(B)=10
P(hn B)=.54




30. Using a standard deck of 52 cards,
;i - - Szcs = Q5Q39QD

a. how many different 5 card hands are possible?

b. what is the probability of getting a full house (three of a kind and two of a kind within a
five card hand)?

¢. what is the probability of getting four of a kind in a five card hand?

Example sat of 52 poker playing cards
Suit Aca 2 |3 | 4 |5 | 6 | 7T |8 |9 |10 |Jack Quaen King

"-t'14 lclrl h.

ha la s s & L I‘—i
Clubs * I - | + 44| a's | lals R 32“ ﬁL
YL enl erlieeiewienlenen |
{ I w |ijre u ] -'l- #| e &(llis olle s I+ # | "i‘i |
Diamonds 4 * o (l[e ellleelege 24 |+ n n |n
il e lil_edlle wiile afi{e wiile oo mf|| & & o3 4
W e |fiw |[wew|we|ive v .EJ!"!' v 3] h:- [ 7 |
Hearts ' | M v |[[vo|e" [Ya¥ ||| A% ||| 848 | '| E Iﬂ
[ W | II‘M l.l‘ ‘.l_ i‘r:“: I‘.I;i.ﬁ i
'|¢ Te s elies|liss rit"i'iu't"l '
spades ot |78 "], RS iLﬂ” ,5'1 '.Fl
3| * || ®fje e oo we e en i |

b. 100 OO B (4Cy) - 12 (4C2) = 3744

3144
P(Mkmstj = h5e89L,0 & 00 [V

13 \z
C. 0000 O Y 13(uey) . lafde) = G2y
Y Cy 4C)

P (Y o knd) = szsqﬂaa s, 00D ZY



Statistics Practice
AP Statistics Exam Review #2

Bivariate Data { r \\

. A value of the correlation cocfficient equal to T I indicates that there = a perfiect negative relattonshnp between the dependent
variable ¥ and the independent varisble . -

I..lhl’ﬂt.
. A positive correlation coefficient indicates that large values of 1 are associsted with IE[’_?!, values of v. /

. hmgrmﬂmm]yﬂh&vnﬁnhhdﬂhhﬂngpmﬂmﬂhﬂnmmmm &
r
. Generally, the correlation (either positive or negative) betweoen the varabiles for the ssmple linear regressson model, ﬂv:{hr.ﬂ-l:r
Wi | will be the predictions of v for given values of x.
. Fnrﬂ'rl.-'nmph:lm:-r‘nm’:mmmmll:l..|melmphhntMﬁﬁmhﬁmmﬁ:ﬁr'-[.mmﬂwﬂm:
of the regressson lme is
a -l
b +1
positive
negntive

! The cocfficren of determination can assume hegative valees
2
r
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Lise the following set of observations for the independent vanable x and the dependent variable y i guestions #7-5;

7. The comelstion coeficientbs:  § = “‘-Eq-”
8. The cocflicient of determination i 02 _ @ DY B
9. The least squares linear repression equation is - "'II-II.31

10, The comelation between two scomes X and Y eguals 0.8, [f both the X scores and the Y scores are convenied fo 2-scores, then the correlation
hetween z-scores for X and -scores for Y would be

11, In the least-squares regression e, the desired sam of the errom (resaduals ) aboodd be ﬂ'

II.quapm:!hllywlmrahnnmmﬂmlh:qrj'=hﬁ$—zlr and that the actual y valoe comesponding to x = 10 15 <19, What s
the residual value comresponding 1o ¥=—19rge _ I,‘_.. \3 = =19 — [!.LE“H,Q{ID}]L 1,25

13. The equation of the least squares regression line for o =2t of given points is 5 = 1.3+ 0.73x. What is the residual for the IH o

14, A study of fuel economy for varows automobiles plotied the fuel consurmpiion reg = 1ﬂ} =
v, speed, A LSRL was Gt to the data.  Here & the resadisl plot from this besst-sgueres 1. What does the pattern of the residisals (el youo
about the linear model?

]'[ AT tordraditts Hu Qe mokel

b

¥=10.0BB667




15. A pradiction of the world"s population in the year 2085 = an cxample of u mp Iﬂ"hm

16, An observation that causes the values of the slope and the intercept in the line fit to ba derably different from what they
would be if the observation were removed from the data set is said to be

17. Which of the following residual plows indicales & reasonable i1 to & given st of dass?
q " . :': h'i -'E"’:" n‘i “ .-t"':rl
e e . ’ -hi'q._._ nﬂ iﬂ

I8, The following datn lists the temperature readings (in degrees Fahrenheit) af different senings on & thermostat for an expenimental cooling
container.

2 & 10

3 k | L 0
|3{Tﬁwﬂm 88 85 |83 I8l T .'T:‘ L7 &5 - B L. SR

a. What is the least squares regression line equation? 'ﬁn 'E“; [}E‘ 'I'I' qlq}i
b. What is the value of the comelation eoefficient? ¢ = — ¢’|7

&, Find the residual plot.
d. Would you say the LSRL is a good mode? [N _-\a -




> setTing

[1] 1 * % 4 § & 7 & 5 18
> L

[5] &8 &5 53 81 77 74 71 &5 55 44
> I tempsetting)

Call:
Il formelo = temp - Setting)

Coefficients:
(Imzarcept) setring
- -4 418

» resloCimvemp-satting])
i F 4 X & b
A IEIEIRY -7 TENGRGE 0 ASASES TORETITIFE 1. 4S80
[ Fa F | | i
5oy L.NITETEF 3. MSESES -1 AR -8 1NIEIR
> serting, resial e seep-setting)))

resid{imitemp ~ setting})

4 46 4 2 0

2 4

o




Il. Sampling snd Experiments

g, hmﬁxmgmmnyaﬂmumﬂimdtﬁﬂ!ﬂﬂmhhrupﬂummuﬂm questonnaire regarding
displays of their client’s product. This sitaation is an example of what kind of sample? D s nst

19. A SRS was selected of large urban school districts throughout New England. The selected distnicts were § um:p:t:h!mm Within

each di a SRS of its high schools was chosen and the princapals of those high schools were iterviewed.  Thes situation 1s an example of
a mmistm& fﬁmp[m%_

20, In order to essess the membership’s attitudes sbout 8 pew Supreme Count decisson, & local bar sssociation selects a SRS of 100 lawyers from
its membenihip list. Sarveys are delivered to the selected lawyers. 63 of the brwyers return therr surveys. 43 of the respondents disagree with
the new ruling.

Which of the following & of greal concern n this situation?
a. NMothing is known shout the paramesers of the popalation of imseress.
b. Nothing is stated about the methodology of the SRS.
There may be a problem with the sampling frame.
may be a problem with pon-response baas.
g. Mone of these is true.

Tnae or False? Fﬂjﬂ,
21. Voluntary response snmples often under represent people with strong opimioss.
22, Convenience samples oficn lead to ander coverage bias. Ti"l.i.{
Ii.mmmwlwmﬁngmlﬁdymhﬂmﬁn Tr“t
24, In an ohservational stody we imposc & treatment on the subjects. FGJIE'E,.
2. The entire group of individuals we want information sboat is called the ssmpie. f—p, 162,
26, Whach of the following describes & simple random sample (SRS)?
8, successively smaller groups ane selecied within the population in stages
b. choosing the individuals casiest 1o reach
@Mmumuﬂmvduummulﬂmdﬂjﬂmrﬂi

every poasible sample of & given size has the sane chance 1o be scloctied
€. none of these
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Discrete Random Variables
EDCI=04 .25+ 1.2 $ 2,25+ L
. A distribution of grades in an introductorly statistics class (where A=4, B =3, etc) is: =5.3
X2"0 1 4 4 1L
X 0 [1 |2 |3 |4
PX)|.10].25]1.30|?? | .10
a. FindP(X=3 ,10 4,25 .30 +¥%x 4+ .10 = | ®2=.25

P(Y=33 £, 9%
b. Find P1<X<3) = 'P(\éX-‘-'l)-‘- .Q-S+I30= .Eg

C. Find the expected (mean) grade in this class. E[Xj =0 { ol DB"' |(. 25\ + 2 (130)"' g(’)-s') 4- 4 (-lD) - J;

d. Find the standard deviation for the class grades. V 0 fx:l = E LXG'] - (E;t_x‘])z & 5 ; 3 = QQ - \'3

o) = [ W13 = I ""
e. Find the lowest grade X, such that P(X > X )< 0.5 x
"\ b "'"3

P(x2u)=.10
P(X23)=.25+.10 = .35
P(x22) = .30+.25+.1db=.b5>.5
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ele]=D+.324 .32 102 444

2. A discrete variable X has the following 1';1'0‘t)abili:.yl distrilation: = 7' 06
* b
X 0 1 [, 2 3 |4
P(X) | 0.120.32 [ 0.08 | 0.18 |,3
a  FmdPX=9 |- (, 124+ 324 p8+,18)= |-.,1 = .3

b Fnd PA<X<3) = DR +.J% = .2

<X £3)
c. Find the mean grade in this class. ECX] = }-L.:'. D + .%2 + Jdlbo + .Sq' + l,l = 1,11

d Find the variance for the class grades. Yor [_XJ = E EX‘LJ s (E:D(])z- = 1.6 — (3- 2&) b
= 431

e. Define a new variable Y such that Y =3 X - 1. What are the mean and variance of Y?

Wy=E0¥Y] = EBY¥-1] = 3en- = 3(222)-| = 5.60
63, =Vor Y7 = Var [3¥-1J = 9-Var[x] = Q(a421,) = 19,1844



p=-8 n= Id0

3. Aheadache remedy is said to be 80% effective in curing headaches caused by simple nervous tension. An investigator tests this remedy on
100 randomly selected patients suffering from nervous tension.

—

a. Define the random variable being measured. X = the number of people who have headaches cured

b, Whatkind of distribution does X have? ~ DVNOML ol

c. Calculate the mean of X n P R go

——

P
d.  Calculate the standard deviation of X '{FP [I_ P ) = ] |0 (. 3.)(',9._) - LI.

c. What is the probability that between 75 and 90 (inclusive) of the patients will obtain relief?

p(1S2x<290) = P(x¢90) — P(xew) =.4102

0,1,..... T,T4N0S, . 39,09, jov




SR feomenie

4. A quarter back completes 60% of his passes. We want to observe this quarterback during one game to see how many pass attempts he makes
before completing one pass.

a. What is the probability that the quarterback throws 3 incomplete passes before he has a

completion? (LH)() = . 0394

b. How many passes can the quarterback expect to throw before he completes a pass? (Round to

nearest whole number) | »)
E[ YJ = ’T - —G ?:; a..;

c. Determine the probability that he makes more than 3 incomplete passes before he has a

completion.
’ P(X?_%) e (.4\3 = ,0bY
d. What is the probability that he has 4 or fewer incomplete passes before he completes one?
N
G4 (DY + () + (YY) + (D

=,0387¢
QQDmeCJ'P(.(,,‘f) ) ’“P(X75');]__l-\§



Continuous Random Variables.

. Think about a density curve that consists of two straight-line segments. The first goes from the point (0, 1) to the point (0.7, 1) then the
second goes from the point (0.7, 1) to the point (1.3, 0)

s1E:iSn]

_ o Y o
a. What is the probability that X falls below 0.5?

Pl 2.8) = [EY)) = B

b. What is the probability that X lies between 0.7 and 1.3? 2 ) _

c. What is the probability that X lies above 0.2?

PX?-2 = (eX)+.3 = .9

d. What is the probability that X is equal to 0.5?

P(x=.5)=0



7. Suppose a density curve is defined by the function f{x)= 2 for all values between x = 0 to x =0.5. Find the median of this density curve.

5
X

.5 = 2Ax
L A5 =%

T % 5

%

8. Consider a uniform distribution that is defined for 0 £ X < 4. What is the probability that X lies between 1 and 2? (Hint: draw a picture)
R

—

ll’!ﬂ

7l

o

|

|
AR T (T
L.l.

% =)
’X:-'/cf

X Z= W= 45



N(';D,m)

9. The distribution of hemistry final i imatel 1 with f about 50 and standard deviation of about 10.
¢ distribution of raw scores on a chemistry final is approximately normal with mean of abou stan eviation of about 10.

a. What is the probability that a student will have a raw score that is more than 45?

P(¥34s) = normaledf (45,9Mada9, 50, 10)
= .6415

b. Give the interval for the middle 95% of scores.

//7‘%\_ [ 30,7 0]

[ e - '
» 5
10. If a group of students have test scores that are normally distributed with a mean of 82 and a standard deviation of 4,
a. half of the students made below a grade of

22

b. If a student made a grade of 87, what is their percentile rank? ng W ‘ﬁm
P(x<g7)= 94
-

%z 8]

c. Find the probability that someone made less than a grade of 74.

P(%<n¥) = paais



_ Xk
2= =5

11. If a sample has a mean of 48 and a standard deviation of 3.2, what is the value in the set that corresponds to a z-score of -1.6?

VNG & v

4
A ~lLb = XTZS- [ x=4a33

12. The z-score associated with a measurement x represents the number of that x lies above the
mean or below the mean.

Standord deviationg

13. Suppose family income in a particular suburb has been found to be approximately normal with a mean of $52,137 and a standard deviation of
$19,452. What percentage has an income in the range of ?{50,000 to $80,000? —

—

M, 7% P( 50000< X 2 80000) = Nor malcdf (50000 0000 537,

19452)
= .49677

14.Find P(-12<Z<19) = | ¥65 62
Ll iR




15. Find the value of ¢ so that
a.  P(Z<c)=0.8810

\hv Nocml.3310)

le=1.19)

b.  P(Z>c)=0.1469

inv Norm (S 531 )

[C=1.05 |

c. P(-c<Z<c)=0.7699

|c = | 56

\"*m.‘/

, 230\

poch toul s 2 = Jisds
Plz<e)= ,sss 644
= 38494

Inv Narm (,884995)



16. Suppose you rank in the top 10% of your class. If the mean GPA is 2.8 and the standard deviation is 0.43, what is your GPA? (Assume a
normal distribution) 1 —

;Q_Q 6= .43

/,1_0; InvNoem (190, 2.9, ,43) :)3,35‘ [ . 2

InyNorm () = 1. 2824 2-sere: [3232= /5
R g —

a8
17. If a population has a standard deviation @ , then the standard deviation of the mean of 100 randomly selected items from this population is
W\-ﬂ
N =10

_ . & &
B E e = T

18. A waiter estimates that his average tip per table is $20 with a standard deviation of $4. If we take samples of 9 tables at a time, calculate the
following probabilities when the tip per table is normally distributed. = ap 7 N= q
2 -
a. What is the probability that his average tip is more than $19? 6i Tq—
PLE & 19) = normodcdsf ( 14, le5500D) , Ib Y3 )

b. What is the probability that his average tip is between $19 and $22?

P(14<X <22) = 1D 6



v p=.3la

19. In alarge population, 86% of the households own computers. A simple random sample of 100 households is to be contacted and the sample
proportion computed. N= 16D

a. What is the mean and standard deviation of the sampling distribution of the sample proportions?

Up =9 6 (9"“' 40 - 0349

b. What is the probability p will be between 82% and 90%?

P(.32<$<.9) =normaleds (.831‘.%, 8b . 0347)
- = 95}

20. What is the difference between a discrete random variable and a contmuous random variable?

7\P(x 0)=0
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5. 15% ofthe families in a certain subdivision have a pool in their back-yard. Suppose a sample of 10 families are taken at random from this
subdivision.

a. What is the probability that exactly 3 of the 10 families have a pool?

P (X=3) = ']qu blﬂbmpd-F(lDJ,ISJZ)

b. What is the probability that at least 2 of the families have a pool in their back-yard?

P(xsa)= |- Plxey) = —¥4aT
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e What is the expected number of pools we should have from this sample?

E[x1=np=10(Is) = IS



