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1. State whether each situation is categorical or quantitative. If quantitative, state whether it’s
discrete or continuous.

Know all definitions!

a. The amount a person grew (in height) in a year.
categorical, quantitative discrete orquantitative continuous

b. The number of classes a student missed.
categorical, guantitative discrete jor quantitative continuous

c. Letter Grades.
quantitative discrete or quantitative continuous

2. Six people were asked how many movies they saw last month. The results were:
2 6 1 3 4 2

a. Find the mean and median.
Commands:

X=C (2161‘15\ L\‘D
mean(x = >
median (\b"‘ 2.8

b. Find the variance and the standard deviation.
Commands:

vor (X)) = 2.2

ed (X)) = (.19

c. Find the five-number summary, IQR and range.
Commands:

Livenum (O | 2 2.5 " 5
MIN  Q\ R2 Q>  NAx

TQR = Q>-Q\ = L-9= 9 median
\Zat\ge_= MAX - WTN = (- =[5
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3. An organization needs to make up a social committee. If the organization has 25 members, in
; . "
how many ways can a 10 person social committee be made* ( ' (2 Iy \ \D)

Command: Q\ e (25\“)) . zé\r;bwer;téo
) \

N .. N N
4. An organization has 30 members. Inhow many ways can the positions of president, vice-
president, secl%tary, treasurer, and historian be filled if not one person can fill more than one

position? Dcaol 5) % 2O % 2Q % 2R % 2\ * 26
Command: Answer:

Lacoria\ 20 /—Qqc\ot‘io\ (20- \1, 00,120

5. Suppose that from a group of 9 men and 8 women, a committee o is to be chosen.
a. In how many ways can the committee be chosen so that there are exactiy 3 men? Then find
the probability of this event.

\ Commands: Answers:

aw 2 c@dD*C(2D)
{ %\U Moose (A, B)* o\\nose_ (g\-;_) 2202

SN 2W 2382 choose (V1.3 . 80\

b. In how many ways can the committee be chosen so that there are no_men?
Then find the probability of this event.

Commands: Answers:
\!

- t Soore CQ.\BB 56
am W i
y V 56, chaone (¥, 5D - 00q

OW >W
L2,345 OR. Une comp\etmﬁt
c. What is the probability that the committee contains at least one man? D“Eh
Command: Answer:
\ T

—— |- .00Qq . qal
am 8w

y v
OM BW
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.56 -\-_9_5 4. \q =.17 —l—-l'-:al—D

6. Find An(B°wC) using
U ={1,2,3,4,5,6,7,8,9,10}

A:{3’4’6’8} EDC'?‘ 4\5.“;6.7»8.\\03

B={12,59}

C ={2,4,6,8,10} U C = \2\51 b, 6,71,3 10K
AN (FUD = {31688

7. Suppose that 58% of all customers of a large insurance agency have automobile policies with
the agency, 42% have homeowner’s policies, and 23% have both. What proportion of the groups
will:

a. none of the polices? N n

.25 ar 2

b. have auto or homeowners’ or both?

\-.22-.22%-.\9

. 2D

c. have only homeowners’? \".Zb= _l-(
Q
A4 o |a /o
8. Suppose P(A)=0.72, P(B)=0.46 and P(Au B):O.86

a. Find P(An B). Are A and B mutually exclusive (disjoint)? p({s (\E:DB O
Gwa NQ+N®—9&<Q
12 + U6 - PR
P(M\%\= 24 06— .86 =32 [0
b. Find P(A|B).
P(ANB)
P(B)

\ B2 @Q‘S—l
D (N = = =

P(A|B) =

c. Are A and B independent? B _Q
Check if: P(ANB)=P(A)- p(B)é_ (=4
n .

5 # 12 %6 No
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probabigitiﬁ estimate giveizs th? fg{l_o'v?\-@gudﬁtr\i'batq_o

X [ Profit

1 |15(2 |4 |10

Probability | 0.1 | 0.2 | 0.4 | ?? | 0.1

a. Find P(L5< X <4) N2

(X =0B + P(X =)

= .2 +. 4

=. 6

9. Gabelli Partners is planning a major investment. The amount of profit X is uncertain but a

n (in millions of dollars):

PX=1 -

b. Find the mean profit and the variance of the profit.
= K[ X]= xptx,p,t---tx.p,

J;; 1 (. |)+ 1,302 + 2(.LD+lk(.7b+ \0(-5

= |D

$ N‘\\\{D\\S

afY:Var[X]zE[Xz]—_
oD 2D 22«0 (2) e (LD

Y.

E[Y]=aE[X]+b

EM) =

I

= 6.35

L q(x-.

2.5

T L T R ‘PO
.

S = \N6.35

3qrt (6. 233D

c. Gabelli Partners owes its source of capital a fee of $200,000 plus 10% of the profits X. So the
firm actually retains Y = .9X — 0.2 from the investment. Find the mean and standard deviation of

Q":-q&Bz_
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10. A headache remedy is said to b8 80% effectlve in)curing headaches caused by simple
nervous tension. An investigator tests thiSTemeay on 6 randomly selected patients suffering
from nervous tension.

a. What kind of distribution does X have? r Geometric

\J—\D‘D Fixed numbec  of ‘H‘\q\& N=G
_—V‘(‘\Q\S are \\\ée)ee‘néen‘\ ? =.8
— Success ox' Fou \wr

— Db, of < cg A s - ‘\'esame N eac‘n ‘k'mo\

b. Calculate the mean and stan a

usm o= 6(.8>=[hg

N T R §6(.85(\-.;\ = &(.QS(.Z‘
=|. Q1G9

c. Determine the probability that three subjects experience headache relief with this remedy.

P(x==> P(x- X == Q‘)P“(\ Sl
Command: WP Answer:
Bbinowm (3, (:;,.85 0% (q

PX=5) = (e (.8 (I-. &%

d. Determine the probability that at most one subject experiences headache relief with this
remedy.

P(x<D
O or A

Command: Answer:

pbinom (1,6, .8 . 006

C%(éf(-z\é + CQBTTSC-QBl(-ZSS
4 A 6
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11. A basketball player completes 64% of her free-throws. We want to observe this player
during one game to see how many free-throw attempts she makes before completing one.
a. What type of distribution is this? Binomial or

\ih.o\.o Jr\\e c\a‘Q (

b. What is the probability that the player misses 3 free-throws before she has makes one?
P (x=1

Command: Answer:
AgcomLL\-\).éLb 0.02qq

c. How many free-throw attempts can the player expect to throw before she gets a basket?

_1 \ _
'u_p = u"-'“ (.8 625 >

d. Determine the probability that it takes more than 5 attempts before she makes a basket.
P(x>a)=\- P(x=5D

Command: _ Answer:

\ - Pgeom (5-\).60 .006

12. A manufacturer produces a large number of toasters. From past experience, the manufacturer
knows that approximately 1% are defective. In a quality control procedure, we randomly select
50 toasters for testing. We want to determine the probability that no more than one of these
toasters is defective.

Binomial jor Geometric

13. Draw a card from a standard deck of 52 playing cards, observe the card, and replace the card
within the deck. Count the number of times you draw a card in this manner until you observe a
jack.

Binomial or Geometric
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\I'\ . Think about a density curve that consists of two line segments. The first goes from the point
(0, f’) to the point (0.4, 1). The second goes from (0.4, 1) to (0.8, 2) in the Xy plane. Let X be the
continuous random variable.

Sketch the density curve.

al

21
arx. -/’1,1 ||
-0.2 0 02 04 06 . 1 12

L

What percent of observations:

a. fall below 0.2?
P(x<0.D=(DW=.2 = [20%

b. lie between 0.2 and 0.8?

Pl2<4X <. 2=(-.2=.8 - |20

\3. Consider a uniform density curve (has the same height all the way across) defined for
2 < X <10, where X is the continuous random variable.

=\ =Cw

//‘/ \=~$.’>uo
| /// _\é

Sketch the uniform density curve.
]B\’l‘e.q

?..
a. What is the probability that X falls above 7?

P(x>1= (L TS

b. What- of the observations of X lie between 2 and 5?

P(2<x<sD =3(3) =, 218 - !3'(.570




(D

‘6’ The random variable Z is the standard normal random variable.

a. What is the mean and standard deviation for Z? Ju = O < = ‘
b. Find P(Z <1.2) and draw the picture. T —
|
Z
S _
'O V.o
Command: Answer: R %qu

prorm (1L 2D

c. Find P(Z >-1.39) and draw the picture.
\- P( <12

:/——::-,_-_,.., ~.08 = .G\
-I.HC |\ -.082% ,_\

Command: Answer:

| - Phorm (-\. %q\

d. Find P(-0.45<Z <1.96). R
P( < (.q6) - P(L«-0.45>
é’/él = .4130 — [ 326H = .6L\2.6\
-.450 \.q¢

Command: Answer: ) 6 l-k 2 6
pinorm (Lged - Prorm (- 0.45)
e. Find ¢ such that P(Z <¢) {0.845) +— Cad ta Ne Lode

aus
2

- Q117

o
Command: q normMm (‘ R KSB Answer: l O2
f. Find ¢ such that P(Z-) =0.845
.
C
Command: Answer:
ghorm (1~ 8D - (02

P('l dc_) =.\55



Converd 1o ctandard normal
{

\-( « Let X be a normal random variable with £ =82 and o =4.

a. Sketch the distribution

1074 18 32_86‘?0‘“4
b. According to the Empirical Rule, the mid@ the data falls between what values?
ReCaii:
N [18, 86\
/ 68% \
e 0%/f L 6o\

TN
xlpZ} W20 O | W40 P20 P30 QQ"'O/O [—-IO ql_\_&

c. Find P(X <83) = P (:L L &— 82> P(‘:Lé ZQ
%A . X= 1 4 -Nabe

g_:.

a
Command: Phot' M (8l '%2 ‘ L\> Answer: 5 qg—(

d. Find P(X >79)
.
/,
Command: ‘ Phor m (-1 4,82, LlS Answer: _’ 1 %L‘

e. Find P(73 < X <84)

B
1> g

Command: Answer:

Phorm (gl 22, & ~ phorm (1, 22,10 . 6792



Glven B nead Yo find x
) =.97725 ube'.cl\\OY‘m

h.\)

f. Find x such that P(X <

.q1128
2

X
Command: Answer: q O

ghorm (97125,82,u) B}
Vour = 26 S =\War=\%¢
\8. Suppose a sample of 100 subjects was taken and their scores on an exam recorded. If the -6

population mean for the exam is 67 and population variance is 36,
a. what is the mean and standard error of the sampling distribution, X ?

Commands: Answers:
gﬂ X zﬂ./u - 6 -7
S i

>

= - — 6 /sqr+ (10D L6

b. find the probability that the sample mean is less than 70.
MEE RS

Command: Answer:
S - €Qqq
Phoem (70, 67, . 6D

c. find thg__probability that the sample mean exceeds 68.

b(X 36ex)

Command: Answer:
\—phorm (62 67, .65 LOUT&

\q In a large population, 67% of the households have cable tv. A simple random sample of 256
households is to be contacted and the sample proportion computed.

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

kjup = P = .67
o = ) PO-P> Sqr'\ (L61% (-6 /256
" N = .02ql

Commands: Answers:



b. What is the probability that the sampling distribution of sample proportions is less than 73%?

PR <™

Command: Answer:

phorm (.15, 6T, quLD .4 1qly



Formulas to be provided.

n

Z(xi _'f)2

2 i-1
1

5§ =

n_
s=s*
P =n(n—1)(n-2)..3-2-1=n!

|
p__n
"o (n—-r)!
n!

risit!

n!
riin—r)!
(AUB)°*=A°‘NB°

n(E)
P(E)= n(S)
P(E®)=1-P(E)
P(EUF)=P(E)+P(F)-P(EnF)
P(ENF)
P(F)
Hy = ELX]=x,p +x,p, +---+x,p,
2

O'i, = VW[X]:(xl _luX)zpl +(x2 _/”X)sz +"'+(xn _/”X) P
:Z(xi_ﬂX)z P;

0% =Var[X]= F[X°]-(ELX])
E[W)=E[aX+b]|=aE[X]+b

o, = Var[W|=Var[aX + b|=a’Var[ X]

_( n\_
"C’_L r J_

P(E|F)=
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E[X+Y]=E[X]+E[Y]

6%,y =Var| X+Y|=Var| X]+Var[Y]
E[X-Y]|=E[X-Y]=E[X]-E|Y]
o5, =Var| X—Y|=Var| X]+Var|Y]

P(X =k)=[£] p - p)
P(X2k)=1-P(X <(k-1))
H= E[X]: np

o’ =np(1-p)

P(X=n)=1-p)""p
P(X>n)=(1-p)"

1
BX|=p=
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